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Vot. X. Ho. 1. 


Among the many important agencies for agricnltnral education In 
this country must be counted the form of university extension work in 
which home-reading courses are conducted on the Uhantauqna plan. 
The encouragement of agricultural education by this means has been 
undertaken by several of the agricultural colleges, and with such 
success as to demonstrate its practicability and value. The interest 
aroused in systematic reading along definite lines has had a beneficial 
effect upon tl^e reader, apart from the information gathered, in cultiva¬ 
ting the habit of thoughtful reading and in teaching him how to help 
himself. 17ot infrequently it has had the effect of arousing in the pupil 
a desire for college education or at least of helping him to appreciate 
the benefits of college training. This is a matter of unusual importance 
in the case of agriculture, as one of the difficulties met with in attract¬ 
ing students to courses in agricultural colleges has been the disparaging 
of “book farming” by farmers and the failure of the farmer’s boy to 
realize the value to himself of an agricultural course—that there is 
anything in farming beyond what his father can teach him. 

The interest which has been aroused in reading courses where sys¬ 
tematic effort has been given to their inauguration has been quite 
remarkable. The success of the enterprise in the State of Kew York, 
where this and other forms of university extension among farmers have 
been most extensively undertaken, has been especially striking and its 
results are likely to be very far-reaching. That there is an increasing 
demand for education by this means is also shown by the year’s 
experience of Cosmopolitan University, which is devoted entirely to 
instruction through the medium of correspondence. Although In 
operation less than one year, this institution now has upon its rolls 
nearly 20,000 students, distributed throughout the United States, Cen¬ 
tral America, and Canada, who are pursuing courses of reading in a 
wide range of subjects, under the direction of a faculty located at the 
university. This faculty numbers fourteen, besides assistants, and their 
instruction is given entirely through correspondence with tbe individ¬ 
ual puifils. Indeed the instruction is more individual than in dtdinary 
school work, for the individual circumstances and capabilities of the 
pupils have to be learned and taken into account in assigning and 
directing the work. 
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Among its numerous departments the university has one for agri¬ 
culture, which has met with such success as to be of interest to students 
of agricultural education. It is especially encouraging as showing the 
desire for agricultural education by a large body of people who are 
unable to take up even the short courses offered by so many of the 
agricultural colleges. This department is presided over by Dr. Lewis 
McLouth, formerly president of the South Dakota Agricultural Col¬ 
lege. The field of agricultural science and art has been divided and 
subdivided under numerous heads, and general and special courses 
planned to suit the varied demands of pupils. These cover the whole 
range of the subject, from climate and soil, plant production, animal 
production, and agricultural industries, to agricultural engineering and 
business management. In idanning these courses and selecting books 
for the reading. Dr. McLouth has had the counsel of various educators 
in this field and of 8i)ecialist8. The number of excellent books on 
various phases of agriculture which have been published during the 
past few years has been a great aid to this work. 

The announcement of the agricultural department states that— 

<<The need of the average fanner of to day is undoubtedly the power 
to take a comprehensive view of the agricultural possibilities of his 
own surroundings. This is obtainable only by study over a field broad 
enough to enlarge the limited horizon of everyday practical experience. 
The problem which he must have clearly in mind is. What is the utmost 
I can do with my present surroundings? 

‘^Thinking brains and trained hands are necessary to success in 
farming as in all occupations; but the power of gooil thinking cfin 
come only from a thorough analysis and complete understanding of the 
subject. The science and practice of farming, in its highest form, 
finds scope for as much knowledge and trained skill as any of the so- 
called ^learned professions.^ 

It is to assist those who are debarred by circumstances from attend¬ 
ing an agricultural college but who feel the need of this technical 
training that the agricultural department of the university is striving. 
It is gratifying to note that although this department has been organ¬ 
ized but a few months nearly 200 persons have taken up the agricultural 
course, and the interest and enthusiasm displayed by a considerable 
proportion is most hopeful. These pupils have been drawn from 
nearly all the walks of life—^professional men, retired business men, 
horticulturjsts, nurserymen, farmers and breeders, mechanics, clerks 
in stores, farm laborers, factory operatives, etc. Both sexes and nearly 
all ages are represented. Each reader is invited to send to the univer¬ 
sity once a month a written abstract or synopsis of his month’s reading 
for discussion and criticism. At the completion of each course exam¬ 
inations are taken if the reader desires. Questions may be freely asked 
by pupils at any time concerning difficulties in the reading or in any 
way bearing upon the subject-matter of study. There are no fees of 
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any sort. The only expense to the reader is that for books and post¬ 
age. ^"The sole conditions of membership are earnestness and reason¬ 
able preparation.” The entire enterprise is declared by the founder of 
the university to be a benevolent one, and the expense of conducting 
it is at present borne by him. 

No attempt is made to compete with or take the place of existing 
means of education. The aim of the university is ^‘to till a gap in 
existing means of education, and to bring an opportunity for liberal 
education, in the true sense of the term, within the reach of all who 
are unable, because of financial or family reasons, to attend established 
colleges.” Persons whose circumstances and means are such as to 
enable them to attend the regular schools and colleges are strongly 
advised to do so. 

These various efiorts wliich are being made for popular education in 
agriculture recogni/e the fundara(‘ntal fact that the length and expense 
of a four years’ college course is an insurmountable barrier to the 
average farnnu’s son; and the earnestness with which the opportunities 
offered are bcuiig embraced in many localities is a recognition of the 
rapidly increasing evidence that the farmer needs special training for 
his occupation. While it is not iiretended that the reading course will 
take the place of the more thorough instruction in agriculture, it will 
be far better than no course at all. It will open the mind of the jmpil 
to the wonderful jirogress which is being made in agricultural science 
and practice. It will enable him to take more thorough advantage of 
the information furnished through books, bulletins of experiment 
stations, agricultural papers, farmers’ institutes, etc. And it may prove 
an incentive to keep those boys on the farm who are fitted to get the 
most in every way out of a farmer’s life. 



SCAXDIX.W'IAN SKinX'ONTROL S'l'ATIONS. 

1'. W. Woi.i,, 11. S., 

Afisintanl ProfeHanr of Af/ricultura! Chemhirifj University of Wisronsin. 

The plan of establishing special seed-control stations began to be 
discussed in the Scandinavian countries at about the same time that it 
was in Germany, viz, in the early ijart of 18G9, but the latter country 
led in the realization of the plan by nearly two years. The seed-con¬ 
trol station at Tharand, Saxony, was established by F. Xobbe in May, 
1869, while that at Copenhagen, Denmark, was opened in February, 
1871, by E. Mbller-Holst. The Danish seed control celebrated its 
twenty-fifth anniversary in 1896, on whicih occasion a special report on 
Danish seed control, 1871-1896,^ was prepared for publication by the 
present director of the station, O. Kostrup, containing an account of 
the activities of the station since its establishment, and a statement of 
the present methods of seed analysis followed by the station. Mucli 
of the information given in the present article is gleaned from this 
report and from B. Jbnsson’s exhaustive paper on the history and 
present condition of the seed control.^ The annual rejmrts and other 
publications of the various stations have furthermore been drawn upon 
for information concerning the work done by the stations. 

The other Scaudinavian countries did jiot organize seed control sta¬ 
tions until several years after the establishment of the Danish station, 
viz, Sweden in 1876 and Norway in 1884. The two stations of this kind 
existing in Finland date from 1880 and 1882. (See p. 7.) 

The conditions Avhich brought into existence the seed-control sta¬ 
tions in the countries named were similar to those found in other coun¬ 
tries where such stations were established. Since these conditions are 
well known to students they need not be considered in detail here. 
Many kinds of seed sold in the Scandinavian countries during the 
early stages of the seed control were imx>orted from Germany or sur¬ 
rounding countries, and the frauds described by Nobbe and other early 
chaminons of seed control in Germany were also found in the Scan¬ 
dinavian countries, including the use of powdered quartz, white or 
artificially colored, of any shade desired as an adulterant of clover 
seed, known to the trade as ‘^Bohemian Mountains;” peat dust for 
adulterating timothy seed; bleaching of seed; admixtures of killed 

^Daask Frokontrol, 1871-1896, O. Rostruj), Copenluigeii, 1896, Published by 
Nordiske Forlag, 81 pp., ill. 

“K. Landt. Akad. Haudl. Tidskr., 33 (1891), pp. 257-286, 321-372 (E, 8. R., 6, p. 945). 
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seed of Flantago lanceolata in red clover seed; of charlock and white 
mustard seed in turnip, rape, or cabbage seed, etc. Besides seed con¬ 
taining worthless adulterations or foul weed seeds, old and inferior 
seed true to name or seed mixed with that of other cultivated plants 
of less value was imposed upon an unsusi)ectii»g or i)atient public in 
much the same way that is i)ossible under present conditions in this 
country. It was found also that seed wlii(*li could not bo sold in coun¬ 
tries where seed control had been established was exported to countries 
where there was no such control and found a ready market there, until 
these countries partly as a matter of self-protection founded similar 
institutions. 

The effect of the work of the Danish seed-control station became 
noticeable almost immediately after the establishment of the station, 
esxjecially as regards the purity of the seed examined. The quality of the 
seed oil the market, as is shown in the average i)urity and germination 
of the seed samples analyzed, has been gradually inixiroved from year to 
year since the work of the station began, and is now of a very high order. 

Selecting a dozen of the more common kinds of seed of legumes and 
grasses for comi)aris()n, we have in illustration of the fact stated the 
data x^resented in the following table, which has been comxnled from 
the summary statements x^ublished by the station: * 


Summary of results of Dauish seed analyses, 1S70-1S06. 

PUlllTV OF SKEl). 


Kind of seed. 

1870-71. 

1 1871-72. 

1875 70. 

1 1880-81. 

' 1885-80. * 

1890-91. 

1895-90. 

^ ■ 

/Vr cent. 

1 

' Per cent. 

Per cent. 

J*er cent. 

1 Per cent. 

Per cent. 

Per cet, ^ 

Red clover. 

80. 5 

1 88.0 1 

91.7 

1 97.7 

i 97.7 

95. 9 

97. 5 

White clover. 

80.6 

1 8G.0 

91.5 

, 90.3 

! W. 5 

95. 9 

90.7 

A iHike clover. 

82.5 

i 88.0 

90. 8 

1 90.5 

96.5 

95. 5 

97. 0 

iihick niedick. 

91.5 

HG.O 

90. 5 

! 97.7 

98.7 

98.3 

98. 5 

R VO AiTflSS . 

TiimMliy. 

91.0 ‘ 

' 87.0 

90.0 

94.4 

90.1 

95. 8 

90.3 

88.0 

1 96.0 

94. 9 

98. 0 

97. 9 

98.3 

98. 5 

Meadow foxtail. 

GO. 0 

72.0 

,53. 0 

09. 7 

74.8 

81.4 

77.5 

Velvet grjiMH.- 

28.5 

05.0 

39. 5 1 

78. 0 

0.'). 4 

09.7 

84.1 

Fioriu grass. 

22, 0 

21.0 

55.5 i 

87.2 

80.4 

94.4 

97.9 

iioiigh-Mtalked meadow 
grass.. 

1 

42.0 1 

I 

1 44.0 

1 

' 86. 2 1 

80. 0 

80. 8 

93.2 

94.0 

Meadow fescue. 

57.0 I 

06. U 

82. 0 

90. 7 

92.7 

93.0 j 

95. 8 

Orchard grass. 

1 39.8 

' 00.0 

01.3 

84.3 

79. 3 

80. 2 

87.0 

Average. j 

G8.H j 

71.6 j 

77.3 

88.5 

88.6 

91. 5 

93.5 


GKKMIXATION OF 

SEED. 





lied clover. 

91.0 

8J.0 

92. 1 

9l-|-7’‘ 

91+8* 1 

80 1-8* 

1 90. 0 

8.3* 

White clover. 

83.8 

79.0 

90 9 

84 + 14 1 

84+15 1 

79+15 ' 

82. 0 r 

16.7 

Alsiko clover. 

81.0 

72.0 

88.4 

88 1-8 1 

8lfl7 

86+9 

90.9 ^ 

8. 3 

Black niedick. 

93. 5 

79.0 

81,0 

81+D 

96.3 1 

si f8 

02. 5 1 

5.8 

K\e grass. 

84.0 

86.0 

75. 3 

80.9 

93. 1 

88.2 

03. 0 



89.0 

80.0 

87.2 

83.3 

91.0 

92. 2 

95. 5 


Meadow foxtail. 

3.0 

0. 0 

45.5 

44.4 

68.4 

68.0 

74.9 


Velvet grass. 

27.0 

34.0 

27.0 

49.7 

79.5 

80.6 

88. 1 


Fieri n grass. 

42.5 

8.0 

45. 5 

90.5 

83.0 

91.8 

94.7 


Rough-stalkeU meadow 

grass. 

Meadow fescue. 

20. 0 

12.0 

1.0 

65.5 

77.2 

88.3 

79.4 


51.0 

41.0 

70.5 

90.3 

94.4 

89.1 

93.0 


Orchard grass. 

40.4 

35.0 

71. 8 

82.6 

81.8 

83.6 

90.0 


Average of grass 
species. 

45.4 

38.5 

63.0 

73.4 

83.6 

85.2 

88.8 


»Dansk Friikontrol 1871-181)0, p.40; Annual Report 1895-96, p. 7. 
* The flgureB added represent the percentage of hard seed. 
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illSTORY OF SEED CONTROL IN SCANDINAVIA AND FINLAND. 


Denmarl '.—As already stated, the first seed-control station in Den¬ 
mark was established in Copenhagen in 1871. This was at first a pri¬ 
vate enterprise and was conducted for several years at a pecuniary 
loss, being maintained through the public spiritedness of its founder, 
E. Mdller-Holst. The State Agricultural Society in 1881 made an 
annual approi)riation of 1,000 and later of 2,000 crowns ($268 and $536, 
respectively) for the support of the institution, and in 1883-84 the 
Government appropriated 2,000 crowns, which was increased in 1886 
to 5,000 (Towns ($ 1,340) annually. The State did not, however, assume 
full control of the station until 1801, when the present incumbent, O. 
Rostriip, was appointed director. The government of the station is in 
the hands of a seed-control commission of five members, axipointed by 
the State, which determines the policy and the working rules of the 
station. 

The number of seed samides analyzed by the Danisli seed-control 
station since its establishment aggregates 30,807. The average num¬ 
ber of samples analyzed annually has during late years approximated 
1,800. The Copenhagen seed-control station is the only ])ublic institu¬ 
tion of its kind in Denmark. 

Sweden ,—The first Swedish secd control station was established in 
Halmstad in 1876. Later other stations came iiito existence, as shown 
in the following statement, furnished through the kindness of Dr. 
Jdnsson, director of the Lund seed-control station. 

Bccd-conirol 8tationHy 1890, 


(youiity (liin). 


I.ocalioii. 


DirecUir. 


Year 
of os- 
tabliHh- 
lllOllt. 


Nuinbor 
(►f aualy- 
sea in ado 
in 1895. 


Halland. 

Kalmar. 

Skaraborff. 

WoMtinaiiiaml. 

Storkholni. 

Oestcrftiltland. 

Kristianatad. 

GiitolMir^i and Buliusliin 

Oerebro. 

MalinbbiiH. 

Weaterbotton. 

Jomtlaud. 

Upaala. 

Jonkb])ing. 

Oefleborg. 

Voateriiorrland. 

Sbdra KHaborg . 

Norrbottoii. 

Gotland. 

Viirmland. 


Ualinatad.j 

Kalmar. I 

Skara....! 

Wostoralu. 

Stockholm. 

Liiikdping.; 

Kri.slianHtad. I 

Gdteborg.' 

Oorcbro.j 

Lund.' 

ITmea.t 

Ope. 1 

Upaala.! 

Jdiikdping. 

Gotlo. 1 

IlerndBand.. 

T3or&8.j 

Liiloa.j 

UeiDBO. 

Molkom. 


E. Lyttkeng ... 
A. AttiTberg .. 

O, Nylamlcr_ 

J. {).' liorgHtraml 

O Stjern«iuiHt . 

(’. A. nium. 

T..J.Walil8tedt 
J.K. Alen. 

J. Widf*n. 

It. JoiiBHon. 

(J.N.Pahl . 

.J. F. Itroinan... 
T. von PoHt- 

K. Tolf. 

A. Wostmaii... 
C. (>. Strokirk . 
A. W. EsaAn ... 

P. IIollBtrdm... 
T. A.Satervall. 
J. A. Audersson 


1876 

1877 
1H77 

1877 

1878 

1878 

1879 

1879 

1880 
1880 
1880 
1881 
1882 
1882 
1883 
1883 
1885 
1889 
1889 
1891 


246 


150 

1,001 

401 

845 

261 

831 

1,255 

39 

137 

345 

865 

189 

434 

210 

58 

39 

215 


A number of the twenty seed-control stations in operation at the 
present time are combined with ‘^chemical stations" under the same 
director. They are supported partly by State and county aid, partly 
by the income from analysis fees. The State approiiriation varies from 
350 to 850 crowns ($93.80 to $227.80) annually to the various stations, 
or 10,000 ($2,680) in the aggregate. In a few cases, e. g., Lund, the 
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director is dependent upon the analysis fees as payment for his serv¬ 
ices. The stations presenting a full report of their receipts and 
expenditures during 1894-1)5 received from 57.8 crowns (Luleit) to 
2,071.58 crowns (Stockholm) in analysis fees (equivalent to $15.49 to 
$555.28, respectively). The stations report to the State Agricultural 
Depaitment {lOmfjL IjandthruUHHtyrelmn) and work under the regula¬ 
tions prescribed by the Department. 

The total number of seed samples analyzed annually by the stations 
has of late years exceeded 0,000. In 1894, 0,581 samples were analyzed, 
and in 1895, 7,078 samples. Of the latter number, 2,400 samples were 
analyzed for farmers, 8,770 for seedsmen, and 842 samples were bought 
in the open market by the stations themselves; 5,153 complete and 
1,925 pai tial analyses were made, in addition to this analytical work 
a majority of the stations furnish to seedsmen tags guaranteeing the 
quality of seed in bags from which samj)les are drawn and analyzed. 

Finland .—Two seed-control stations are in operation in Finland, one 
ill Helsingfors and one in Aabo, established in 1880 and 1882, respec¬ 
tively. Both stations are operated in (tonnectiou with a chemical sta¬ 
tion, and are supported jiartly by the (Joveinment and partly by annual 
grants from the city in which each is located. The number of analyses 
(including chemical analyses) made during 1895 at the Helsingfors 
station is given as 2,435, 412 being seed analyses. At Aabo 1,006 
analyses were made in 1895, of which number 225 wore seed samples, 

Norway .—OtTicial seed control was organized in ^Norway in the begin¬ 
ning of 1884, when the seed-control station at Ilaug was established by 
the Agricultural Society of Kristians amt (county). Later (in 1886) 
control stations were established in Christiania, Hamar, and Trondhjem, 
and the station at Hang was discontinued. The Christiania station is 
largely sup])orted by an annual appropriation from the patriotic Society 
forTSTorway’s Weal {Sfialcah for Noryes Vel)^ while the other stations have 
small subsidies from the counties in which they are located and are 
primarily dependent for their support on the analysis fees received. 

The number of analyses made at the Christiania control station during 
the decade lvS8G-1897 aggregates 2,029, viz, 1,724 complete and 305 
partial analyses. About 200 samples are analyzed annually. 

METHODS OF ANALYSIS. 

The methods of analysis in vogue in the seed-control stations of the 
Scandinavian countries were worked out by representatives of the 
three countries, constituting the Scandinavian seed control committee, 
in meetings held in Copenhagen in the latter part of 1890. The rules 
proposed by this committee were subsequently approved by the respec¬ 
tive government authorities, with but insigniticant changes. The meth¬ 
ods and regulations concerning the seed control have therefore during 
late years been essentially the same in all tlie Scandinavian countries 
and in Finland as well. A summary of the methods of analysis and the 
regulations governing the seed control in these countries is given below. 
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EXPERIMENT STATION RECORD, 


A complete seed analysis includes determinations of (1) genuineness, 
(2) purity, (.1) weight, and (4) germination. If partial examinations are 
desired covering one or more points, the fact that such examinations 
alone have been made, and that the certificate does not give any guar¬ 
anty for the general quality of the seed, is to be expressly stated. 

(1) (JenuineneHs .—The genuineness of tiie seed is determined by the 
aid of the standard seed collection of the control station or the seed 
manuals. Both popular and Latin names of the seed examined are 
given in the certificate, and, so far as practicable, also the variety and 
cultural form. 

(2) Purity .—The purity of the seed is determined in average weighed 
samples by hand picking or screening. As the lower limit for the size 
of the sample used for this purxmse the average dry weight of 1,000 
seed multiplied by 10 is generally taken. An exception is made in case 
of seed a hectoliter of which weighs more than 25 kg. For such seed 
the lower limit is found by multiplying by 5. The sample must never 
weigh less than 2 gm. and for large seeds like beans, etc., at least 300 
gm. is re(j[uired. 

In purity determinations the seed is separated into (1) pure seed and 
(2) impurities. The latter include (a) otial (fragments of idants and 
seeds, dirt, sand, stones, etc.), (/>) foreign culture seed, and (c) weed 
seed. The quantities of these different components are determined by 
weighing, and are given on the certificate issued, calculated to percent 
of the seed. The weed seeds are sei)arate<l into harmless and noxious 
seed. Tinder the latter are included the following 14 kinds in addition 
to rust spores and sc^lerotia: Ayrostrmma githago^ Bromns secalinus^ 
Buniaa orientalis, Ceufatirea vyanusj Chrymnthemiim segettm^ Cirsium 
arv€7ise, Guscuta frifolU^ Mafrimria inoiJora^ Bammculm rvpem^ Rapha- 
nus raphanistnm, Rhinanthus crista gaUi^ Sinapis arvensisy Brassica 
campestrisy and Sonclius arrensis, 

(3) Weight .—For the determination of the dry weight of 1,000 seeds 
three lots of 200 seeds of the thoroughly mixed sample of pure seed are 
counted and weighed. The fresh weight of 1,000 seeds is found by mul¬ 
tiplying by 5. If the parallel determinations differ more than 5 per 
cent for small seed (i. e., average dry weight per 1,000 seeds below 5 gm.) 
and 10 per cent for large seed (i. e., average dry weight per 1,000 seeds 
over 5 gm.) the determinations are repeated. A dry-matter determina¬ 
tion is then made of the sample of pure seed by grinding 10 to 20 gm. 
of large scedvdn a small mill and weighing out 2.5 gm. of the ground 
seed. In case of small seed 1 gm. of whole seed is weighed out. These 
quantities are dried for 4 hours in a steam oven. The percentage of dry 
matter thus found, multiplied by the fresh weight of 1,000 seeds, gives 
the dry weight of 1,000 seeds, which is reported with 3 decimals in 
the analysis certificate. 

The determination of the hectoliter weight of cereals and legumes is 
obligatory in case of complete analysis, the result being expressed with 
3 decimals. 
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(4) Oermination.^Thei three samples of 200 seeds each used for the 
determination of the fresh weight are taken for this determination. If 
the parallel results calculated in percentage of pure seed do not come 
within 6 per cent a new germination test is made. For this determina¬ 
tion such methods, apparatus, temperature, etc., are adopted as will 
give the highest and most uniform results in each particular case. The 
seed may be soaked in water for 10 minutes prior to being placed in 
the germination apparatus. Of late years soaking has, however, gen¬ 
erally been abandoned, as it has been found of no advantage in hasten¬ 
ing the germination. 

The germination test is discontinued at the end of the number of 
days given below, in case of the various kinds of seed: 

Oaya. 


Cabbage, radish, mustard. 8 

Spergiila, ])arley, rye, wheat, timothy, ilax, kidney vetch, birds* 
foot trefoil, lupine, mcdick, bean, pea, clover, bean vetch ( Vlcia 

buckwheat. 10 

Common oats, Tartarian oats, lentil, latbyrus, Orobus, vett'hes 

(exclusive of rUia faha) . 12 

Fiorin grass, foxtail, tall oat grass, yellow oat grass, reed canary 
grass, Hrachypodium, brome grass ( Bromus arvensis and B. mol- 
U8)j meadow fescue, reed meadow grass, rye grass, Schodononis, 

esparcot, serradidla, caraway, carrot, parsnip, etc. 15 

Aira, sweet vernal grass, quaking grass, crested dog’s tail, orebaril 
grass, lyme giass, bard fescue, giant fescue, Fcstuca hetvrophfflla, 
slioei)’8 fescue, red fescue, Festuca sylvaticaf velvet grass, x>Hamma 

grass. 20 

Meadow grasses (Poa spp.), seed of most trees. 25 


Besides the germination proper, the so-called gerininative energy, 
i. e., the number of seeds germinating in certain briefer xiei iods of time, 
is given. These differ with different seeds, and are as follows: 

Days. 


Lucorn, yellow mustard, turnips. 2 

Red, white, and alsike clover, kidney vetch, ruta-baga. 3 

Black moclick, sjmrry, timothy, bromo grass {Bromus arvemia and 

R. mollis) . 4 

Common and Italian rye grass, fiorin, tall oat grass, meadow fescue. 5 

Carrot, fodder beet, meadow foxtail, velvet grass, Kentucky blue 

grass. () 

Hard fescue, orchard grass. 7 

Meadow grass (Poa spp.). 8 


In regard to the gerininative energy of seed of different age Mbller- 
Holst found that Scandinavian seeds germinate better and more riipidly 
in the spring than during the preceding fall, but as a rule the germi- 
native energy continues to increase during the following six to twelve 
months. As long as this is the case the seed can not pro])erly be called 
old, even if they have lost their brightness and color, which is apt to hap¬ 
pen, particularly with white-clover seed. It was found that the germi- 
native energy increased during five to fifteen months after the first 
gemination test was made for red clover, white clo\*er, alfalfa, caraway, 
barley, orchard grass, and common rye grass. 
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(5) JIard seed ,—^The hard seed of legumes and nongerminated seed of 
very slowly germinating tree seed, which prove viable on being cut 
open, are given in a special column as ‘‘hard.” Other seeds which 
have not germinated are given as “dead.” The germination of beet 
seed is calculated in percentage of viable bolls. 

The proportion of hard seeds in seed of leguminous plants has been 
determined at the Danish seed-control station since the summer of 1874. 
Experiments in the open field having shown that about half of the hard 
seeds germinated during the summer, the percentage of germination is 
increased by one-half the percentage of hard seeds. Since 1887 the per¬ 
centages of germinated and hard seeds have been given separatelylin 
the analysis, certificates, and according to common usage in Denmark 
the viability of a sample of leguminous seeds has come to mean the 
sum of the germinated and hard seeds. In the other Scandinavian 
countries and in Finland only one-third of the hard seeds are as.a rule 
considered viable. 

A greater proportion of hard seeds is found soon after harvest than 
later on, the proportion decreasing somewhat in the course of the winter. 
The samples of red, white, and alsike clover analyzed at the Danish 
station during the year 188G-87 contained on an average the following 
percentages of hard seed: November, 16 per cent; December, 12 per 
cent; January, 10 per cent; February, 9 per cent; March, 9 per cent; 
April, 9 per cent; and May, 9 per cent. 

The germinative ability of hard seeds increases with ago, but the 
method of keeping the seed has a marked influence, a dry, warm atmos¬ 
phere being favorable to the preservation of their hardness. 

Where the proportion of hard seeds approaches 20 to 30 per cent or 
exceeds these figures, as is often the case with white and alsike clover, 
the matter of hard seeds becomes one of great importance. Under 
ordinary conditions and with other leguminous seeds the depreciation 
from this cause is considerable. 

Elforts have been made to preiiare hard seed so as to secure perfect 
germination, but they have not been altogether successful until lately. 
The seed-coat crusher {fropraparator) constructed by N. Hj. Nilsson, 
director of the Svaldf seed station in Sweden, maybe said to have prac¬ 
tically solved the problem. The seed crusher consists of an emery cyl¬ 
inder, which is rotated at the rate of 3,200 revolutions per minute. 
The seed passing through the machine is thrown against the cylinder 
and US'* seed coat scratched so as to readily permit the entrance of 
water to the germ of the seed. 

The earlier form of the machine worked in a satisfactory manner, but 
its capacity was too small, viz, only one to one and one-half bags of 
seed (100 to 150 kg.) per day. The machine as now perfected and 
manufactured has a capacity of 100 to 200 kg. per hour, according to 
the kind of seed treated. The price of the seed machine, which is 
patented, is 300 crowns ($81). Tl^e treatment by the process has been 
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found to have no injurious effect on the seed. The machine has been 
generally adopted by Scandinavian seedsmen. 

Germination tests of seeds before and after being run through th(^ 
^‘Nilsson’’ or ‘^Svaldf” seed-coat erusher show the great improvement 
resulting from this treatment. The Copenhagen station lias published 
the following results: Eed clover containing 2.") per cent of hard 
seed—germination before treatment (in three days), (11 ])er cent; after 
treatment (in three days), 90 percent. White-clover seed containing 
31 i)er cent of hard seed—germination before treatment (in five days), 
02 ])er (fent; after treatment (in three days), 9!) per cent. Alsike clovm* 
seed containing 00 per cent of hard seed—germination before treatment 
(in four days), 27 per cent; after treatment (in three days), 98 ])er cent. 


LA'JUTUDK ALLOWEJ) IN SEED ANALYSIS BY THE DANISH SEED- 
CONTROL STATION. 


The latitude allowed in seed analysis for purity is 2 per cent; for 
germination of imre seed, 3 per cent in case of over 05 per cent g(‘rini- 
nation, 4 jier cent in case of 90 to 95 per cent germination, and 5 per 
cent below 90 per cent germination; for germination of seed ]>urchased 
(pure viable seed), 5 per cent; for grain weiglit, 0 iier cent for legumi¬ 
nous seed and 10 per cent for grass seed; for weed seed, 0.2) per t'cnt 
(see below). 

The amount of discount tier pound to be allowed for defi<*iency in 
purity and germination is calculated as follows: 


Discount for impurity: 


Delieicncy per cent X price per ptmnd 
(Jujiranteetl purity. 

Discount for dellcieut frortuiuatiou= I«>r <■-«"* X price 

(oiarantoea germination. 


Hard seeds ,—^.If certain percentages of hard and of viable seeds are 
guaranteed tlio hard seeds are calculated as eiinal to one-third the 
value of the viable seeds, unless another i^elatioii is agreed upon at the 
time of the sale. 

Weight ,—For each deficient per cent a discount of one-half of 1 pew 
cent of the price of the seed is given. 

Weed seeds .—For the deficiency, calculated in percentage of the seed, 
15 per cent of the cost of the seed is deducted for each per cent of weed 
seeds unless these are harmless. In such case the discount is given 
for a possible excess of impurities. If the seed is guaranteed free from 
noxious weeds bevoTid a certain maximum, a content of 100 dodder seeds 
and 200 other foul weed seeds per kilogram beyond this maximum is 
allowed. In case of a greater content of weed seeds a discount of 2 
per cent of the cost of the seed per kilogram is given for each 100 and 
200 weed seeds, respectively, contained therein beyond the inaxinium 
quantity allowed, the greatest discount allowed being 25 per cent of 
the cost of the seed. 
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GERMINATION APPARATUS. 

The Nobbe day disks arc used to some extent iii a number of Scan¬ 
dinavian seed-control stations, but where a lar^^e number of analyses 
are made either the Jacobsen or the Strokirk germination apparatus is 
used. The former (tig. 1), constructed by G. P. Jacobsen, of Oopenliagen, 
consists of a large, sciuare, metal tank, in which arc placed narrow glass 
plates (a). On these, round felt pieces are laid, which are connected witli 
the water in the tank by 
means of small wicks. A 
thick, loosely woven mat 
is placed on the felt, and 
on this again a piece of 
filter paper, upon which 
the seeds to be tested are 
spread. A small glass 
bell sux)plied with a nar 
row opening at the top, 
to provide for circulation 
of air, is placed over the 
disks. The disks of felt 
and the woven mat also 
have holes in the middle 
to facilitate circulation. FiQ.l.-Ja( 0 b 8 eir 8 80 (Hl-teBtin«ai)imratn 8 . 

A gas burner (c) heats the water in the tank, and to distribute the heat 
more evehly a metal plate (/>) rests loosely on small pillars, which sup¬ 
port it a couple of inches above the bottom. 

Tliis apparatus is easily regulated as to moisture and temperature, 
is easily cleaned and examined, takes comparatively little room, and 
gives very satisfactory and comparable results. The two pieces of 
apparatus of this kind in use in the Danish seed-control station in 
1896 had a capacity of 253 and 119 germination tests, respectively, at 
a time. The tank, disks, glass plates, etc., were cleaned with boiling 
water once every week, and the filter i)aper renewed every four days. 

The temperature of the bath ranges from 15 to26o the temperature 
during the night being 16 to 17^ O. Experiments made with a view of 
finding a more favorable temperature have always given negative 
results, as shown in the following series of experiments made by the 
Danish seed control: 



Effect of constant and variable temperatnreH on <jvrmination. 



Number 
of flani- 
ples. 

Viability at— 

18-260 C. 

Orcbord grass. 

30 

87.3 

80.3 

ComiuoD rye grass. 

14 

83.5 

81.9 

Italian rye grass. 

10 

82.5 

82.1 

i 
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These results corroborate those obtained by Stebler, who recommends 
on the average 19^, not higher than 26^, but where it is possible not 
below 16^. 

TA(ilS FOK SEKl) IN BAGS. 

A number of Swedish and Finnish control stations offer seedsmen an 
opportunity to guarantee the quality of their goods by furnishing tags 
lor seed in bags which upon analysis has been found to come up to a 
certain standard. If a quantity of seed analyzed does not come up to 
the standard it can not be sold with station tags. The standards refer 
to the percentages of pure germinated seed in the goods, and are as 
follows: 


Minimum pure <jerminaied seed for goods supplied with control tags. 

Per cent. 


(1) Centals (straw and grain croiis). 90 

(2) Fodder plants: 

Red clover. 80 

White clover, alsike clover, medick, kidney vetch. 75 

Broiiie grass (liromus arxHusis and li. moUiH)^ meadow 
fescne, timothy,rye gra88 (Lolium italicum and L.prutenHc) 80 

Orchard grass, tall oat grass. 05 

Hard lesciio, red fescue, sheoji’s fescue. 00 

Crested dog’s fail, Oorin grass. 55 

Reed canary grass, Aira ewspitosa, A.JlexuoHa^ yellow oat 

grass, sweet vernal grass, meadow foxtail. 40 

Velvet grass. 85 

M<‘.adow grass {Poa spp.). 30 

(3 f A^arious croj>8: 

Rape (Prassica spp.). 95 

Spurry {Spergula satira and S, maxima), mustard. 90 

(4) Root crops: 

Mangel-wurzels, ruta-bagas. 95 

Boots. 85 

Carrots. 55 

(5) Tree seed: (Conifers. 70 


The tags furnished give the main results of the analy8(‘8 as follows: 
Name of seed, dry weight of 1,000 seeds, percentage of pure viable seed, 
hard seed, dead seed, chaff, dirt, etc., seed of other cultivated plants, 
weed seed, number of noxious weed seed per kilogram of sample, 
name of station, date, etc. 

The Finnish stations, in addition to information similar to that given 
above (in Swedish and Finnish), give on the reverse of the tag the num¬ 
ber of each of the following noxious weed seed found in 1 kg. of the seed, 
the names of the weed seeds being given in Latin, Swedish, and Finnish: 
Agrostemma githagoj Agrostis spica venti^ Rumex crisptxn^ R, domestica^ 
Thlaspi arvensCj Barharea vulgaris^ Cusciita tri/oHiy Anthemis tinctoria^ 
Matricaria hiodora, Cirsium arvensisy Centaurea cyanutty Chrymuthemum 
leucanthemumy Bromus secalinusy Raplianus raphanintrumy Brassica cam- 
pestrisy Sinapis arvensis^ Bunias orientalisy Sonchus arvensiSy and Clavi- 
ceps purpurea. 
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The total amount of seed examined and supplied with tags during 
1805 by the thirteen Swedish seed control stations called upon to do 
this work was in the aggregate 1,509,141 kg., or over 14,000 bags. The 
two Finnish stations supplied tags for G,520 bags of seed during 1895. 

COST OV SEEP ANALYSES. 

Tli(‘ taritf of the Danisli seed emitrol for analyses of seed samples is 
as follows: 


Turiff of Ihr I Cattish H<ed control for seed annltfscs. 

1 )(‘loriiiinati()n of— 

Ce nuiue ness. 1. 0 crown 27 

Hectoliter weight. 1.5..do..— .40 

Ahsoliite weight. 1.5..do., — . U) 

1‘urity of large s(‘eds. 2.0..do.. ,54 

Purity of .small seeds. 2. O..do.. — .80 

Number of Ciiseuta Heeds per kilogram. 2.0..do..:— .80 

Ihire viahlo .sis'd, largo seeds. 4.0..do.. — 1.07 

Pure viable seed, small seeds. 5. 0..do.. 1. .‘14 

(‘om])let(winalysis, huge seeds. 5.0..do.. -- 1.34 

(’omi)let(^ analysis, small seeds. 7.0..do. 1.88 

Seedsmen who oiler farmers the privilege of free examination of 
seed |)urchase(l of them pay 5 crowns (80 cts.) for such c*-oinplcto anal¬ 
ysis of large seeds and 4 crowns ($1.07) for the other kinds of seed. 

Tlie tariff in force at Norwegian seed-control stations is lower than 
that of tlie Danish station, viz, complete analysis of seed offered for 
sjile, 1 croAMis ($1.07); of that grown by the sender, 3 crowns (80 cts.); 
of that purchased for own use, 3.00 crowns (00 cts.). 

1 )iscounts are given to all parties whose annual analysis fees reach 50 
crowns ($13.40) as follows: For 50 crowns, 20 per cent; 55 crowns, 21 
per cent; 05 crowms, 22 iku* cent; <S0 crowns, 23 ])er cent; 100 crowns, 
24 4)er cent; 125 <uowns, 25 per cent; 155 crowns, 20 jier cent; 100 
crowns, 27 per cent. 

Swedish seedsmen pay 3 crowns (80 cts.) for a coinjdete seed analysis 
at their seed-control stations, 5 crowns ($1.34) for determination of the 
different kinds of foreign seeds, and 25 ore (0.7 cts.) per tag furnished. 
Customers within the ])articular county in which the station is located- 
and which ciontribntes to the support of the station, pay only 1 crown 
(27 cts.) for a complete seed analysis, including determinations of geii- 
uinenesig, purity, and germination; and 5 crowns ($1.34) for determina¬ 
tion of different kinds of foreign seeds. 

The tariff* at the Finnish control stations is somewhat lower, viz, 3 
Finnish marks (58cts.) fora com])leteanalysis of large seeds,4 riniiish 
marks (77 cts.) for small seeds, and 20 penni (4 cts.) per tag furnished. 

PERSONNEL AND EQUIPMENT. 

The majority of the Scandinaj^rian seed-control stations have one 
officer, the director of the station, or a director and assistant. A few 
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stations employ additional temporary help during^ the rush ot* the sea¬ 
son. The largest Scandinavian seed station, the Daiiisli seed control, 
is officered as follows: 1 director,! first assistant (bookkeeping and 
correspondence), 1 gardener, and 0 assistants; the latter and the first 
assistant are women. 

The larger stations are supplied with »Iacobsen’s germination appa¬ 
ratus; others use that of Strokirk or Nobbe’s plates. The Nobbe ther¬ 
mostat for seed examinations or larger thermostats are often found. 
Other apparatus met with are Htjeriupiist seed examiner, Stebler dia¬ 
phanoscope, Sommer and Kunge liter weight, Noblx^ seed duster 
(‘‘spreiifege”), Svuhif seed-coat crusher, ^‘seed horn,” Ma<*rcker seed 
marker, analytical bahnice, microscopes, ])ocket lenses, sieves, etc. 

As important as any ol* the preceding at)pnratus jire the standaid 
collections of pure seeds of cultivated plants and of the ditlerent weeds. 
These collections are invaluable for identifying foringn st‘eds in sam¬ 
ples received for examination. Mention sliould also be nnule of the 
reference library with wliich the stations (or the officers privately) are 
supplied, consisting, first of all, of manuals on steeds and seed testing 
(Nobbe, Harz, Settegast), and of works on botany, microsc.opy, tech- 
nology, etc. 

Whenever tests are reported by any seed control station, blanks are 
furnished stating the results of the examinations. Tln*sc are genei ally 
reported on n j)rinted form in whicli the percentage's, elc., are tabulated 
so as to show the value of the seed at a glance. 
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CHEMISTRY. 

* 

New method for water analysis—Application of oleic acid as 
an indicator in the quantitative determination of mineral matter, 

E d’Huart Gongres Internat. Ghim. AppL^ IV^pp. ^89-i^93 ),— 
In the method proposed oleic acid or olein and soda solution, used 
separately, are substituted for the soap solution ordinarily employed in 
testing the hardness of water. The method is as follows: To 50 cc. of 
water add a few drops of pure olein, and then slowly run iu <lecinormal 
soda solution until a lather appears on shaking, which rapidly 
disappears on standing. 

To another sample of 100 cc. of water add a few drops of hydro¬ 
chloric acid and boil until the carbon dioxid is completely expelled. 
Cool, neutralize the acid carefully, evaporate to 50 cc., and test as 
above directed. The result thus obtained, subtracted from the first 
determination, gives the amount of soda eiiuivalent to carbon dioxid in 
the water. 

Boil a third sample of 50 cc. of water until the free carbon dioxid and 
that of the bicarbonates is driven off’. Cool, filter, make up the volume 
to 50 cc. with distilled water, and test as before. This furnishes data 
for calculating the amount of carbon dioxid in the form of bicarbonate. 

To a fourth sample of 100 cc. of water add sufficient aminoniuin 
oxylate to completely precipitate the calcium salts. Boil for half an 
hour, filter, cool, evaporate to 50 cc., and test as before to determine 
the equivalent in caustic soda of the magnesia present in the water. 
In comparative tests results obtained by this method agreed closely 
with those obtained by gravimetric methods. 

Percentage of phosphoric acid in potable waters, 0 . Lepierhe 
(2. Gongres Internat. Ghim. Apph^ 1896 j JF, pp. 267-272, dgms. 2). —This 
is a study^of the method proposed by Villiers and Borg.^ Asa result 
of the study, the following modification of the method is proposed: 
Evaporate 1 liter of water to dryness in a imrcelain, or better iu a plati¬ 
num dish, with the addition of dilate nitric acid to separate the silica. 
Take up in nitric acid and evaporate again to dryness to remove the 
last traces of silica. Filter and wash until the filtrate amounts to 50 cc. 
and add 2 cc. of molybdic solution, prepared by dissolving 150 gm. of 

1 BuL Soc. Chim. Paris, 9 (1893), p. 486 (E. 8. R., 6, p. 619). 
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atninoniam molybdate in 1 liter of water. The phosphoric acid is deter¬ 
mined by comparing the coloration thus produced with that of stand¬ 
ard solutions of phosphate to which an equal quantity of molybdic 
solution has been added. 

Note on the estimation of citrate-soluble phosphoric acid in 
Thomas slag, M. Passon {Ztschr. Angew. Chem,^ 1897j No, J2Sjpp. 746- 
749 ),—Instead of the solution used by Wagner, the author recommends 
a solution containing 140 gm. crystallized citric acid and 30 gm. tri- 
potassium citrate in 1 liter. This solution gives results identical with 
the Wagner solution and is much easier to make. The tripotassium 
citrate is prepared by adding to a solution of citric acid rather more 
than enough imtassium hydrate to neutralize the acid, evaporating the 
solution on a water bath until it begins to crystallize, allowing it to 
cool, and then stirring until a complete crystallization has taken place. 
The mother liquor is then drawn off, the salt washed with as little 
water as possible until the alkaline reaction disappears, then several 
times with alcohol and ether, and finally dried between folds of filter 
paper.— J. B. lindsey. 

A new method for the estimation of starch in grains, L. Lindet 
{Ztsehr, Angetc. Chem,^ 1898^ No, 7, p, 166), —Ten grams of the ground 
grain is treated for 24 hours at 40 to 50^ (J. with a solution containing 
2 per cent of pepsin and 1.5 per cent of hydrochloric acid. The solu¬ 
tion is then brought into a small sack made of fine bolting cloth (80 to 
100 mesh) and suspended in water until the starch appears to be 
entirely removed. The water should be changed frequently during 
the washing. The combined waters are filtered through a tared filter 
to collect the starch. The paper should be dried, first at 50^ C. and 
later at 105^ 0. to constant weight.— J. b. lindsby. 

On the practical application of the refractometer in butter 
examination, A. J. Swaying (Landw, Vern, Stat,, 49 {1897), No, 4-5, 
pp, 341-347), —The author states that shipments of pure butter from 
Holland and Friesland to England have repeatedly been held to be 
suspicious on account of being below the limit for volatile fatty acids 
adopted by English chemists. This difficulty, it is believed, could be 
avoided by the use of the refractometer, which is also a great saving 
of time. 

The results are tabulated for 624 samples of butter examined with 
the refractometer and for volatile fatty acids. Of these, 353, or 56 per 
cent, showed a refractive index of 52,5^ or less; and 127, or 20 per cent, 
showed a refractive index of 52.5 to 54^. These 480 samples were 
proved to be pure, natural butter. The remaining 144 samples, or 24 
per cent, showed a higher refractive index (than 54^) and were th part 
identified as adulterated. 

In the case of butter containing admixtures of other fats it is con¬ 
sidered necessary to make an examination with the polarizing micro¬ 
scope, in addition to determination]^ of the volatile fatty acids and the 
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leJViictive index, to detect crystals of foreign fats. The refractive 
iiid(‘x and volatile fatty acids are given for a number of vegetable and 
animal fats, and the application of these data in the examination of 
mixed butters is described. 

The examination of filled cheese, A. Dbvarda {Ztschr, Analyt. 
(livm.j o6 [1897)^ No. 12^ pp. 7ol-7G6^ fiij. 1 ).—To obtain large quantities 
of cheese fat for investigation the following method is recamiinended: 
Froiii 50 to 100 gm, of finely cut cheese is jdaced in a flask with 50 to 
SO cc. water, 100 to 150 ec. ether, and 2 drops of phenolphthalein solu¬ 
tion. The whole is vigorously shaken and dilute caustic ]>otash added 
until the reaction is distinctly alkaline, when the shaking is re])eu45d. 
Afrer standing a short time the layer of fat solution may be drawn olf, 
tillered, and dried at lOO'^ C. 

If the fat has been thus extracted, the lleichert-Meissl method is 
believed sulfnaent to indicate the presence of foreign fat. 

Water is determined in the cheese by drying the finely cut sample 24 
to 50 lionrs in vacuo over suljduiric acid at room temi)erature, com- 
pl(‘ting tlie o])eration by heating to constant weight at lOO"^ 0., 2 to 0 
hours being generally sutlhaent. 

The (*liees(‘, after drying by the above-described method, is finely 
ground and extracted with water-free ether. The crude fat thus 
obtained is dried 2 hours at loO^ C.— l. h. Merrill. 

A new drying oven with a constant temperature, M. G. 8oiiit y ten 
{Chrw. ZUj,^ (1897)^ No. 100, p. 1019, JUj. 1 ).—This is on the princi])le 
of the water bath with a constant level. A double-walled drying oven 
is connected with an automatic constant-level reservoir of luire water 
by means of a connecting tube, which is jwovided with two stoj^cocks. 
One of these cocks is intended to establish connection between the 
oven and reservoir, and the other to allow egress of the licpiid from 
tlu^ oven, Sodium nitrate is dissolved in the water to elevate the boil¬ 
ing point, the reciuisite amount being <letermined by trial. Jf the tein- 
l^eratnre of boiling is too low, more nitrate is added; if too higli, some 
of the solution is drawn off and its place sui)pUed with fresh water 
from the reservoir. When the desired point has been once reached and 
connection with the fresh water reservoir established, the temperature 
remains constant. The temi)erature of boiling of the solution is con¬ 
stant so long as its density is ('onstant, and this remains so indefinitely, 
inasmucii as the water lost by evaporation is renewed automatically 
from th^ fresh-water reservoir.— J. T. ANDERSON. 

Second International Congress of Applied Chemistry, 1896 {Denxihne con- 
grh intfrnaiwnnl chbnie appliqui% 1800. Paris: Association des Chimisies de Sucrerieet 
IHsiilleriCf 1807, 5 This contains a report of tlio proceedings of the congress 

and the papers jnoseiited, edited hy F. Dupont. Volume I (pp. 721, ill.) contains 
rei)ort8 of section 1 on sugar and section 2 on alcohol and fermented products; 
Volume II (pp. 5t'l), of section 3 on agricultural industries, section 4 on agricultural 
chemistry, and S(M;tioii 5 on oirieial analysis and apparatus of precision ; Volume III 
(pp. 409, ill.), of section G on chemical industries, section 7 on pliotography, and see- 
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tioii 8 on luotallurj^y, miiien, and explosives; Voliiuni I v'' (pp. 659, section 

on clnanistry applied to medicine, pharmacy, hygiene, and food, section 10 on electro 
chemistry and electro nndallnrgy, and section 11 on purifteatiou, etc., of water from 
manufactories. Volume V (p]). 360) contains a list of memhors and names of com¬ 
mittees, with leports of ex(uirsion8, etc. 

Quantitative analysis of phosphates, H. M. C^vv«x {Jonr. Soc. Chem» Ind., JG 
{1S07)y pp. fJOSfX); ahs. in Jour. Chern. Soc. ILondou], 74 {1S9S), No. 42oy //, p. 1S7). 

Koeldahl’s process, J. O. Sullivan (Jour. iSoc. ('hem. Ind., IG (lS97)f pp. 111^112; 
ahs. in Jour. ( hem. Soc. [Aettdon], 74 (lS9S)j Xo. 426, //, p. tSG). —The author used in 
the analysis of malt extract and ale a mixture of 1 part strong sulphuric acid and 
2 ])arts of Jsordhauseii acid, adding 0.5 gm. <>1 mercuric oxid at the beginning and 
completing the oxidation with potassium permanganate. 

The use of mercuric chlorid for preserving samples of juice for analysis, 
II. CouiiTONNE (2. (-onf/rh Iniernut. Chitn. Appl.t 189(1, I, pp. 261,252). 

Simple method for analyzing organic materials (butters, oils, waxes, hydro¬ 
carbons, essences, etc.), by the determination of the critical temperature of 
solution, b. CbusMEU (2. Conyrh Jufernai. Chim. AppL, 1S9G, JV, pp. 27o-2S8, dyms.S). 

International agreeement in agricultural analysis, H. W. (^. Comjrh 

Jnleruat. ('him. Appl., 189G, II, pp. 2.V-249). 

On the analysis of beets, F. Sachs (2. ('onpriu Internal. (Jhhn. Appt., 1890, 

I, pp. 280-290, Jigs. ,?). 

A method of analysis applicable to salt and crude potashes, F. .Jean 
(A ('oui/rcH Jnicruat. ('him. Appl,, 1890, II I, pp, 20, 21). —Detailed directions are given 
Ibr the analysis of iiiixtiires of i-austic alkalies, and alkaline chlorids, carbonates, 
and sulphates. 

Commercial methods of analysis of flour and meal, M. Aupin (2. ('ongrea 
Inicruat. (Jhhn. Appl., 1890, 11, pp. 58-02). 

Note on the determination of metaphosphoric and pyrophosphoric acids in 
superphosphates, Finox and Nay he MJ^:zknc’K (2. Congrh Jnicruat. Chim. Appl., 
1890, II, pp. 174-177). — I ho method proiiosedfor the<lt‘termiuation of metaphosjdioric 
and pyroi)h(>sphoric acids is as follows: Digest 2.5 gm. of the suiierphoaphato in a 
250 cc. llask with 100 cc. of ammonium citrate ibr 12 hours. Make up the volume 
to 2.50 cc. with water and iilter. To 100 cc. of the filtrate add a slight excess of 
uitri<* acid (about 15 cc.). Ih'at at a temperature near the boiling point for 1 hour, 
cot)l, and precipitate phosphoric acid in tin* usual way. The dilfereiiee hetwe<*ii 
the amount of phosphoric acid thus determined and that found by pn*cipitatiou in 
100 cc. of the liltrate in the usual maimer, without treatment with nitric acid, gives 
the amount of motaphos]diorie acid contained in thi^ siiperphosphato. 

The agricultural value of Thomas slag, Cluss (Zlnchr. Angew. ('hem., 1898, Xo. 

II, p. 2(8). —The author describes a inodilication of the Wagner method for ascertain¬ 
ing the agricultural value of the jdiosphoric acid in Thomas slag. To 100 cc. of the 
usual <*itrate acid solution containing the slag is added 20 cc. of concentrated nitric 
acid, aud the solution boiled in an Erlenmeyer flask until the volume is rediHiod to 
about 20 cc. Twenty-five cubic centimeters of concentrated sulphuric acid is then 
added, and the solution boiled (about 10 minutes) until the silica is deposited. The 
solution is then made to 250 cc., and the phosplioric acid estiiuatod in 100 cc. of the 
filtrate.-—.r. n. i.inj)sey. 

Determination of nitrates by titration, J. Cotrait (2. Congris Tnlcrnat. ('him. 
AppL, 1896, Il,p. 182). —The method employed is as follows: Place in a test tube 10 cc. 
of pure sulphuric acid and 10 cc. -of the solution to he tested, covering thp surface 
tvith a f<^w drops of naphtha to exclude the air. Add a solution of ferrous sulphate 
until the brown coloration of the solution just becomes permanent. The ferrous 
fiulpliato solutions are made of different strengths, that of the more concentrated 
solutions being such that one-tenth of a cubic centimeter corresponds to 10 mg. of 
nitrate, while in case of tlic weaker solntion^it corresponds to 2 nig. of nii rate. From 
tho amount of solution used the percentage of nitrate present is calculated. 
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Estimation of nitrates and nitrites as nitric ojdd, J. Cotrait (Ztsohr. Angew, 
Cherniy 1898, No. 11,p. :S47).—An abstract of the preceding paper. 

Determination of nitric acid by electrolysis, K. Ulsch {Ztschr. Elektrochem., S 
{1897), pj). 540, 547; ahn. in Jour. Chem. Soc. [London'}, 74 (1898), AT). 4!22, II, p. 45 ).— 
The nitrate dissolved in seiuinormal sulphuric acid is reduced to ammonia, usiug a 
copper cathode and platinum auode. The method described is applicable only to 
pure nitrates, since clilorids and other 8ubstan<‘6s naturally occurring in nitrates 
interfere with its accuracy. 

The direct determination of potassium carbonate in salt, A. Aulard {2. Con- 
grh Tnternat. Chim. AppJ., 1890, I, pp. 454-403). —This is Heyer’s method completed 
and modified in some details. 

The determination of animal and vegetable fats, T. Taylor {,2. ('ongrh [niernai. 
Chim. AppL, 1890, ICy Pp. 337-340, pJs. 9). 

Study on the determination of tannins, E. AciLOT {3. Congrm Jnternat. (Aiim. 
Appl., 1890, lllypp. 1-11). —See below. 

Studies on the estimation of tannin, E. A(iLOT {Zinchr. Angnr. Chem., 1898, 
No. S, j)p. 181-183). —The author reviews the various methods employed for the. esti¬ 
mation of tannin, calls attention to their weak points, and otters suggestions, based 
upon his work, for their improvement.—«. linj>skv. 

Determination cf copper in vegetable substances, H. H. Pall and A. .1. Cown- 
LKY (Her. Inivrnat. Fahif., 11 (1898), No. 1, p. 21; ahs. in Zlsehr. Angew. Chem., 1898, 
No. 14, p. 339). 

Detection of copper in canned peas, Eodmku and Moor (Her. Tnlernai. Fahif., 
11 (1898), No. 1, p. 30; ahs. in Ztsehr. Angew. Chem., 1898, No. If, p. 329). 

The determination of ergot of wheat in flour, A. Millkr (Hev. Internat. Fahif., 
11 (1898), N^o. 1,2)> 20; aba. in Zhehr. Angetv. (9iem., 1898, An. 11, p. 3 28). 

The detection of formic aldehyde in feeding stuffs, A. Jokisskn (Hev. Tniernai. 
Fahif., 11 (1898), No. 1, p. 13; abs. in Zhehr. Angew. Chem., 1898, No. If, p. 3228 )., 

The total nitrogen in urine, \j. Monfet (3. Congres Iniernat. Chim. Appl., 1890, 
IV, pp. 07-09). —A modilication of the Kjeldahl method said to be very exact is 
reported. The substance is oxidized with fuming Nordhausen snlphiiric acid and 
manganese dioxid, and the resulting ammonium sulphate is decomjiosed by means 
of a strong solution of alkaline sodium liypobromite, the resulting nitrogen being 
measured in a cinlioincter. 

On Fehling’s solution, M. Z, .Fovitschitsc ii (Neue Zhehr. RUhenz. Ind., 39 (1897), 
No. 20, pp. 253, 253). —The author shows that Fehling’s solution is reduced by min¬ 
eral acids, IljSOt, HNO^, and H(.'l, when these are added in such quantities that the 
solution still gives an alkaline reaction with litmus paper, and explains it by a 
decomposition of the tartaric acid by the stronger acids. This change-also takes 
place when Fehliug’s solution is kept for a length of time in well-stoppered glass 
bottles.— F. w. woLL. 

Ash of Gidgea acacia (stinking wattle), F. B. Gutuhik (Agr. Gaz. New South 
Wales, 8 (1897), pp. 808, 809; ahs. in Join. Chem. Soe. [London}, 74 (1898), No. 435, 71, 
p. 181). —The ash contained lime potash 0.6, soda 0.72, phosphoric acid 1.47 

per cent. The dry matter of the leaves contained 26.9‘J per cent of protein. 

Composition of the ash of canary seed, T. S. Hofman (Landhouw. Tijdsehr., 5 
(1897), pjh 172,173; ahs. in Jour. Chem. Soc. [London], 74 (1898), No 435, II, p. 180). 

A new process for determining starch in the grain of cereals, L. fiiNDKT (2. 
Congrh Intei'nat. Chim. Appl,, 1896, JT,pp. 71, 72 ).— ISee p. 17. 

New extraction apparatus for the determination of fat, Louise (2. Congres 
Internat. Chim. Appl., 1896, II, pp. 73, 74,fig. 1). 

Apparatus for rapid and accurate determination of milk fat, E. M. Arndt 
(Milch Ztg., 30 (1897), No. 49, p. 782). —The apparatus is intended to facilitate the 
determination of iat in milk by the Krug-Uampe method ‘ (absorption of milk by 


^ Ztschr. Angew? Chem., 1894, p. 683. 
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kaolin and anbydrons sodium sulphate, solution of the fat by ethyl ether, evapo¬ 
rating an aliquot part of the solution and weighing the residue).— F. w. woll. 

Hydrogen generator, C. Aschman {Chem. Zt {lS!)7)j Tio. 100^ p. 1049jjig, 1).— 
The essential parts are a filter flask with an exit tube for the gas aftixed, and a cylin¬ 
der of zinc attached to a glass rod, which slides up or down at will through a per- 
forntiou in the rubber stopper. By this means the zinc may be lowered into the acid 
in the flask or raised out of it at pleasure.—.i. t. andkkson. 

A burette with a new glass cock {('hem, //f/., AI {1S97), No. .v.9, p. 1041^ figs, 2).— 
This burette terminates below in a thickened, 8toi)per-like arrangement, with a 
lateral oi)eniug about halt way down. Fitting over this is a ground glass, cone- 
shaped hood, which is provided with an outlet tube. This hood is movable laterally, 
and thus its outlet tube may be brought into connection with the aperture of the 
stopper when the Ihiuid from the burette escapcnS. A slight turn (dther way closes 
the burette.—.1. T. anderson. 

A new extraction apparatus, H. (hh ivEL {7tHehr. Jngetr. Chem., 1S97, No. 21y p. 

—This apparatus is recommended for the extracHon of both solids jind Iniuids 
with extraction fluids either lighter or heiivier than the material to be extracted. 
It is made of suflicient size to accommodate 125 gm. of li(iuid or 150 gm. of solid 
matter.—J. w. mndsky. 

A new measuring pipette, (). Hlkier ( Chem. Zig , Al (/<SV>7), No. 98, p. WAS. Jig. 1).— 
The instrument consists (»f a succession ol four bulbs and terminates in a stem so 
constructed that the bulbs and the stem arc of exactly the seme volume (say 10 cc.) 
and have graduation marks accordingly, 'fhe stem is subdividtul into tenths and 
hundredths, 'fhe pipette is filled by a suction tube at the top, .'ind this tube is pro¬ 
vided with a pinch cock, by means of which the outflow of tin? licpiid is regulated. 
If 10 cc. or less is wanted, fill the stem onlj'—that is, to the first 10 cc. division—and 
allow the desired (piantity to flow out. If more tlnin 10 ec. and not more than 20 cc. 
is desired, fill the stem and the first bulb—that is, to tlio second 10 cc. mark—and 
allow the desired volume to flow out. This form may b<i used for burettes as well 
as for jdpettes. —,i. t. andersox. 

Regulations for the construction and calibration of measuring apparatus pro¬ 
posed by the Association of German Chemists (J. Congrls Internaf. (Utim. Appl., 
1800y lly pp. S7f)~37S). 

On normal saccharimeter weights, H. CoiruToxNK {A. Congres lulernat. (Jhim. 
Apply 1896y Ilypp. 897-400). 

Graduation of saccharimeters, A. .Tobin Congrh InUrnot. Chim. Apply 1800, 
Ilypp. 379-800). 

Unification of saccharimetric scales, 1). Sideksky (A. Congres Internal. (Jhim. 

Apply 1890y Ily . SOUSOO). 

Report on agricultural-chemical work, V. Stein {Tidsskr. Landokon., tO (1897), 
No. f)-0ypp^ 049-074). —The main results are given of the analyses of 7,114 samples 
of agricultural i^roducts ma<le during 1897, with general discussions. The number 
of samples of various products analyzed was as follows: Feeding stuH’s, 496; artifl- 
cial fertilizers, 1,265; dairy i>rodnct8,5,812 (viz, milk, 2,581; butler, 2,695; and cheese, 
36); manures, 37; soils and marls, 10; root crops, 16; and sundry products, 8.— 

F. W. WOLL. 


BOTANY. 

Notes upon bean and pea tubercles, B. D. IIalsted {Prdc. Soc. 
Prom, Agr, Sci,^ 1897, pp, 77-~81 ),—The author calls atteution to some 
observations made upon the iirevalence of root tubercles under varying 
conditions of growth of the host plants. In his experimental work at 
the New Jersey Station he found tha^iu every case there was a decided 
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increase in yield of beans on soils vvliere sevei al successive cropsof beans 
had been grown ovct tlie yitdd where grown on a soil for the first time. 
The roots of the plants growing upon old ground were supplied with 
rather abundant tubercles, with the exception of a portion of a plat 
which was shaded. JJere the tubercles wer6 much less abundant. Tn 
the new soil the tubercles were usually almost entirely absent, and 
during the days of thinning the plants, about twelve days after plant¬ 
ing, almost none were observed. At the same time they were very 
abundant u])on the plants in the old ground. This seems to indicate 
that the root tubercle organisms were present in unusual amount in the 
old land and in comparatively limited amount in the soil of the new 
plats. 

The study reported on tubercles on tiie roots of i)cas was in connec¬ 
tion with expeiiments made to test difterent kinds of soil treatment on 
the crop. One portion of the land had receivinl sulphur, a secornl cor¬ 
rosive sublimate, a third carbonate of lime, and a fourth copper sul- 
idiate. All these substances were spread on the soil and spaded in for 
the second crop of the previous year and consetpiently had been in the 
soil for several months l)efore the cro[) uiuha* consideration was sown. 
The plants were pulled at frequent intervals throughout, the growth of 
the crop and the small i)roportion of tubercles on the plat where sul¬ 
phur had been used was noted, the number being less than one-tenth of 
that where the soil had received no treatment. In the other plats, while 
there was some ditference in the root systems of the plants, there was no 
decrease in the amount of root tubereJes. 

Comparisons were, made between the tubercles on the roots of beans 
and peas. The difiereiu*es in structure and external ai)i)earanc(‘. were so 
striking as to almost suggest a separate origin. The ditference in the 
root systems of the two plants, however, would probably ac(Jouut for 
the ditference in form of the tubercles. 

Some botanical notes on corn, 1... II. I’ammkl aiul R. (JoMiis {Iowa Sia. lUih oily 
j)p. S fiijH. S ),—Hvief notes aro given on tlio origin of oorn, and on Htndies of 

the. Ilower, fruit, germination, disoa.«eH, and enomies of tlie plant. A few experi¬ 
ments on tlie germination of corn in the laboratory, greenlioiise, and lield are reported, 
in wliicli th(‘re was generally n slight loss in the field germination as compared with 
the others. There are reiiortiMl three diseasi^s of corn as prtivailing in the State, 
n.ainely, smut, rust, and a bacterial disease. 

The flora of Kansas, A. S. lIi rciu^ocK ( hnlutflrioJititj :J4 {l^OS)^ So. vp, 190-IDS, 
pU. 1 ),—Notes aro given on the llora of the State. Maps show the distribution of 
the ditr(y’cnt speeics by counties. 

A revision of the genus Cordiceps, (1. Massek (Rer. MycoL, .ta {1898'), ^o. 78, 
pp. 40-57, ph. .?).—Translated by R. Fmry. 

The Rocky Mountain species of Thermopsis, A. Nelson {Hot. (iaz., 25 {1808), 
No. 4y pp. 275, 270, pi. 1).—Thermopsis diraricala and T. arvnosa are described as new 
species. 

Studies on surface tension and cohesion, Z. Kamkjilino {Hot. Cenibl,, 7S {1808), 
Nos. 11, pp. S60-374; 12, pp. 430-444; 13, pp. 405-473). 

Flowers and insects, C. Rohektson {Hot. Oaz., 25 {1808), No. 4, pp. 220-246). 

The organography of plants with reference to the Archegoniates and 
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Spermatophytes, I, K. Goebkl {Orgnnographw (hr Pjiansen, iushcHondn’e der Arche- 
gomatcn und Samenpjiancen. Jena: (}, Fhrher, /SOSj pp. IX-\-2:Fiy Jigs, i:W), 

The appearance of sex in the higher fungi, (J. \ o.v Hkck ( I'trhandh K. K. Zool. 
Bot. Oeself. Wieity 48 {1808), \o. /, pp, f-C). 

Influence of nutrition on the evolution of plants, V. 1)angeaj{I> (liotanisie, G. 
SIT., J80S, No. 1, pp. 1-G3). 

On the summer germination of the spores of truffles and the production of 
teleutospores, k. de Gr.AUONr jjk LEsrAiaiE {('ompl. Jirnd. Arad. Sd. Paris, h'iG 
{1808), No. 5, pp. 4 i3-f 17, Jigs. 0). 

On winter germination and fertilization, A. i>k (iKAMoxr de Lespakue {('ouipt. 
Itend. Acad. Sci, Paris, 12<‘> {1808), No. 8,pp. .‘81-/83, jigs. 3). 

Alinite, H. Jensen {Tgeskr. Laudm., 1? {1801), No. 17, pp. 3/0, 330 ).—A pnro cul¬ 
ture of Baeferium (llcnharhcvsis, prvpiiTiui l»y(\*iron, whicli is cJaiiiicd to do fur the 
small grains what Xitragin has ])ccii sh^^\^ n to do for Hk^ Icgiimi's. Kx]>oriments hy 
llartliob at the Ilonn o\]»crim(‘nt station liavc, liowcviu*, failed to sliow any merit in 
the new i)rei)aration.— e. \v. worn,. 

The nitrogenous coloring material of fungi, H. Van Den Duies {Frllnle, 13 
{1S07), //, pp. 413-443). 

Investigations concerning chlorophyll, G. JIode {Innug. hiss, Jena, 1808,pp. 40). 

Concerning the transpiration of Halophytes, (). UosEMiKHo {(i/nrs. A’. Srenska 
Vetensk. .Ikad. Forhandl., 31 {I8!f73 No. 0, pp. 331-~>i0). 

Means of defense in plants, A. Gieivinet (Uni. A rod. Fog. Sci. 1ivlg.,3. srr., 33 
{1807), No. lJ,p.31). 

Concerning the elongation of nodes, V. Van TnaiiiEM {Ann. Sri. Nat. Boi., 8, 
ser., 3 {1807), No. 1-3, pp. 133-130), 

Phosphorescent sap in the higher plants, M. W. Hei.iekinck {Nature, 37 {1808), 
No. 1483, p. 511). —Notes the oceurri‘in e of phos^ihorcsiaoit sa]> in Fnphorhia jdios- 
phorva. 

Polyembryony and its morphology in Opuntia vulgaiis, . l'\ GANoNti {P^ot. 
iiaz., 33 {1808), No. 4, pp. 331- //8, pi. 1). 

Concerning reduction phenomena in plant nuclei, NV. 1 »i:la.ieek {Her. Prnl. 
Hot. GeseU,, IG {1898), No. 3, pp. 3'/-,>4, Jigs. 3). 

Concerning the translocation of nutrient materials at the death of the leaves, 
G. Uamann {Ztschr. Forst n. Jagdir., 30 {18f^8), No. 3, pp. 13]-130). 

The reserve matter of Ficaiia ranuuculoides, l.Eri.Em; du Sadedn {Fompf. 
Bend. Acad. Sci. Paris, 1/3 {1808), No. 1/, pp. 913-015, Jig. /). 

On the cholesterins of the lower plants, K. Geuaud {Fompt. Fend. Arad. Sci. 
Paris, 13G {1898), No. 13, pp. OOO-Oll). 

experiments in the cross-fertilization of willows {Jour. Bot, [^J.ondonl, 36 
{1808), No. 434, pp. 1/3-131). 

Laboratory manual in practical botany, 11. (J.ahk {New York: The .\nurloan 
Book Co., pp. 371). 

ZOOLOGY. 

The jack rabbits of the United States (r. Dept. Aijr., Division 
of JHolofjical Slurrey But. iS', pp. (S7, jiis. a', //V;.v. /3y maps :>).—Introduction 
(pp. —A popular (les(;rii)tion is given of the various spedes of 

jack rabbits of the United States, their food habits, depredations, dis¬ 
tribution, etc. Tlie speci(‘>s noted, found in the United States, are the 
prairie luire or white-tailed jack rabbit (Lepus campestris), which has a 
range extending over the nortluTii i)art of the (Jreat Basin and the 
Great Plains westward from central Iowa, but probably never occurs 
in such numbers as the black-tailed^jack rabbit; the California jack 
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rabbit (X. caUfornicus), which, according to recent investigations is 
restricted entirely to the region west of the Sierra 5 the black-tailed 
rabbit or Texan jack rabbit (L. texianus); the black eared jack rabbit 
or eastern jackass hare (X. mvlanotis)^ found on the Great Plains from 
eastern Kansas to the Kocky Mountains and western Texas; Allen’s 
jack rabbit (X. aUeni) of the deserts of southern Arizona and Sonora; 
and the Kio Grande jack rabbit (X. merriami) of the lower Gulf coast 
and the liio Grande region as far as the mouth of Devils Ttiver. 

Ahmiclmice and rapidity of increase (pp. 24-211).—In this chapter it is 
shown that the breeding habit of the rabbits is such (on an average 
three per litter and a litter every three months) as to make the animals 
increase with extreme rajiidity, though the evidence on hand does not 
substantiate the view that the rabbits breed every six weeks in the 
year. Each species seems to have a regular breeding season and a 
definite period of rest, for no data are at hand that show that the young 
are born within the United Htatcs during the months of October, 
November, and December. Put it may be said that the period of ges¬ 
tation is about thirty days and that it takes about two months for the 
young to reach maturity. The practical bearing of these facts is more 
or less obvious. 1 Irives or hunts for the extermination of rabbits should 
take place before the beginning of the breeding season. In southern 
California they should be made in December, January, February, or 
early in Mar<di; in Colorado and Utah, the 1st of February; iii Idaho, 
somewhat later. 

Injury to crops and means of protection (pp. 30-35).—The rabbit 
attacks most garden plants and the bark of orchard trees and seldom 
ignores alfalfa. Five jack rabbits, it is estimated, consume as much 
food as one slH‘ep. The method of protection advised is the construc¬ 
tion of fences ot boards or wire about lields, the use of burlap, and 
whitewash on single trees. 

Methods of destruction (p]). 30-40).—The method of inoculating with 
chicken cholera or with the so called tintinallogy disease and the prop¬ 
agation of the bladder worm and the rabbit scab (Sarcoptes cuniculi)^ 
rabbit measles (Cysticercus pisiformis)^ and the liver coccidium {Coe- 
cidinm ociforme) as tried in Australia is briefiy noted, with the com¬ 
ment that the diseases caused by parasites offer little hope as a means 
of destruction. 

Of the various methods of poisoning, the use of strychnin is thought 
most woijthy of recommendation. Paris green, London purple, lead 
salts, tartar emetic, barium carbonate, and sulphate of iron and corro¬ 
sive sublimate, on the other hand, have not been found successful. 
Phosphorus has been advocated, and means of using it are described. 

The bounty methods as followed in Arizona, California, Idaho, Kan¬ 
sas, Nevada, Oregon, Texas, Utah, Washington, and Australia and the 
amount of money expended are briefly noted. 

The natural enemies of the jack rabbits mentioned are the barn owl 
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{Strixpratincola\ Audubon’s caracara (Polyborus cheriway), prairie fal¬ 
con (Falco mexicanus), western red-tailed hawk, western horned owl 
{Bubo virginianus suharcticus)^ golden eagle {Aquila chryacetos)^ marsh 
hawk {Circus hudsonius)^ various cayotes, wolves, and foxes. It is 
pointed out, however, that birds of prey seldom molest the larger 
iiares. 

The epidemics to which they are subject are more or less local and 
occasionally reduce their numbers materially. A tabular x)artial list of 
the epidemics in the West is given. 

Uabhit drives and hunts (pp. 47-64).—The formation of rabbit drives 
and hunts as followed in southern Oalifornia, Oregon, Utah, Idaho, 
and Colorado is described. The following table summarizes the results 
noted: 


General summary ofSOftjach rabbit drives and hunts in the West.' 



California, 

1875-1897. 

Colorado, 

189:{-1896. 

Idaho, 

1894-1897. 

Oregon, 

1894-1895. 

Utah, 

1894-1896. 

1 

Total. 

Number of drives. 

*^217 

»12 

*29 

M2 

*35 

305 

Total number of rabbitH killed — 

494,034 

33,063 

34,329 

12, 202 

61,318 

G35, 546 

Avorago nunibor per drive. 

2,389 

2,755 

1,271 

1,016 

1,7.52 

2,175 

1 .jirgPHt, drivftfl. 

20,000 ' 

6,500 

.■»,ooo 

2,000 

5, 500 





• liuiludinfj 10 from ('allfoniia ami 2 from Idalio for whicli no figures are available. Tbeso drives are 
not considered in obtaining tlje averages. 

^ both drives and hunts. silunts. ^Drives. 

The value of the jack rabbit (pp. 65-79).—In this chai)ter the value of 
jack rabbits for coursing, for their skins, as game, and for canning, is 
discussed. It is thought that the canning industry, especially in Oali- 
i'ornia, might be very profitable ami might make the rabbit pay largely 
for its own destruction. 

The jack rabbits of the United States, T. S. Palmer ( U. S. Dept. Ayr., Division 
of Dioloffical Surrey Hal. 8, rev., pp. 88y 3, maps 3). —Largely a reprint of 

the first editiou. The additions note a special subgenus (Macrotolagus), and give 
further data on the subje.ct of bounties and on rabbit drives as carried on in (^ali- 
foiTiia and Idaho during 1890 and 1897. An appendix gives an account of an Indian 
rabbit hunt of the 16th century, and of the modern hunts of the Pueblo Indians, 
which were very similar in many respects to the rabbit drives of (California. In 
the Fresno rabbit drive of March 21,1896, at least 20,0(X) rabbits were corralled and 
killed. 

Some insectivorous mammals, R. Elliott {Bpt. Ontario Ent. Sue., 1896y pp. 
lO-Slf figs. 4). —The distribution and usefulness of the little brown bat ( Vesptrtilio 
gryphu8)f the silvery bat {Lasionycteris noctivagans), the brown bat (Adelonycteris 
fascus)y the red bat {Atalapha noveboracensis), the hoary bat (A. oinerea)^ the Caro¬ 
lina bat ( Vesperugo carolinensis), the star-nosed mole {Condylnra oristata), the shrew 
mole {Scalops aquaticus), the hairy-tailed or brewers mole (Soapanus americanus), 
the short-tailed shrew {Btarina hrevioauda), Cooper^s shrew {Sorex cooperi),Ti>road- 
nosed shrew (S. plaiyrkinus), the raccoon (Frocyon lotor)y and the skunk (Mephitis 
mephitica) are briefly noted. 

Yeast and alcoholic fermentation, J. R. Green (Nature^ 57 (1898)^ No. 1486, pp, 
author summarizes the present information relating to these subjects. 
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METEOROLOGY. 

Solar and terrestrial magnetism in their relations to meteor- 
ology, F. II. Hkielow ^ U, S, Dept Agr.j Weather Bureau But pp. 
776*, charts o9 ).— This is a technical explanation of the author’s theory 
that the atmospheric conditions which culminate in the storms travers¬ 
ing the United States are in part due to the direct magnetic action of 
tlie sun upon the earth, in which an attempt is made to correlate the 
observations bearing on this subject into general scientific la>vs. The 
general topics treated are the relation between magnetism and meteor¬ 
ology, the determination of the 2G.(>8-day solar magnetic period, 
analysis of the polar magnetic field along the terrestrial meridians, 
deflecting forces of the equatorial electromagnetic field, some relations 
between the terrestrial magnetic field and the meteorological cilements, 
and solar magnetism. 

Oklahoma weather and crops for 1897, G. E. Morrow {Oklahoma Sfa. 
pp. J :^).— A general Jiccoiiiit of the hoU, meteorological conditions, and agricultural 
products of Oklahoma, witli a recor<l of t(‘inperature and rainfall in 1897 as com¬ 
pared with previous years at a inimber of places in the Territory. 

Meteorological observations, J. E. Ostranoer and A. C. Monahan {Masnachu- 
setts Hatch Sta. Met, BuU. 109y 110^ Illy pp, 4 each), —These hiilletins contain notes on 
the weather and the usual summaries of meteorological observations during .lau- 
uary, February, and March, 1808. 

Meteorological observations in Denmark, 1896-97 (Holfs fAmmehog haiHtm.y 

ms, pp. ss, SO). 

For'=}stal meteorological studies, E. Hoppe {Oentbl. Gesam. Forsliv. lVien.J4{lS0S)y 
4, pp. 147-160). 

WATER—SOILS. 

The soils of Tennessee, O. F. Vanderforh {Tennessee Sta. But^ 
VoL A", No. By pp. IV+Bl-1B9y Jigs. 37y maps 3 ).— This is a preliminary 
report on a systematic survey of the soils of Tennessee, commenced 
about G years ago. 

“It is not intended as a complete treatise on the subject. The station Inis a con- 
siilcrable amount of material which must be reserved for future discussion. This 
l)ulletiu contains, after a description of the objects and methods of the survey, the 
physical and chemical analyses and climatological and botanical relations of a 
number of the most important typical soils of Tennessee. The notes made by the 
agriculturist on the agricultural treatment of the soil have been i^retty lully incor¬ 
porated for the j>urpo8e of interesting the practical farmer. 

“The bulletin is accompanied by the preliminary soil map of the State, which 
was compilM by the station, with the assistance of the United States Geological 
Survey and the Division of Soils of the United States Department of Agricultun^. 
For the purposes of instruction and further study, this soil map has been put upon 
a relief map of Tennessee 10 ft. A in. long by 2 ft. 10 in. wide, which was prepared 
by the station in cooperation with the United States Geological Survey. A half¬ 
tone plate made from a photograph of this relief-map model is inserted in the 
bulletin.’^ 

Mechanical analyses by M. Whitney, of this Department, and chem¬ 
ical analyses by J. B. McBryde of fifteen samples of soils (with, in some 
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cases, corresponding subsoil) are reported. The regions and geological 
Urinations represented are the Knox dolomite (near Knoxville), the 
Lenoir limestone of Loudon County, Knox shales ot Monroe County, 
sandstone of Greene County, sandstone and conglomerate overlying 
coal measures in Grundy County, St. Louis (coral) limestone of Frank¬ 
lin County, the ‘‘barrens” of the highlands of Coftee County, blue 
limestone of the Nashville formation in Maury County, St. Louis (coral) 
limestone of liobertson County, sandy eretaiieous of Benton County, 
flatwoods (Porters Creek group of Salford), Paris clay of Carroll 
County, Columbian deposits (Lagrange sands overlaid by orange 
sands) of Gibson and Fayette counties, and Columbian deposits (the 
loess, bluif loam of Satfoni) of Dyer County. 

The agricultural value and the best methods of management of the 
different soils are very lully discuss4*d, especial attention being given 
to the necessity of ])rotectiou against washing and the maintenance of 
a sufficient supply of humus in the soil. 

A brief account is given of an experiment on four plats of soil on 
the station grounds with barnyard manure and dilferent mixtures of 
commercial fertilizers. The (*.rops grown were corn followed by soy 
beans and cowpeas. Chemical analyses, including the determination of 
jihosphoric acid and potash soluble in 1 per cent citric acid, were made 
at the beginning and the end of the ex[>eriment. The* resuPs indicate 
that the barnyard manure was not only very effective as a direcd, ler- 
tilizer, but was more active than the other fertilizers in rendering the 
phosphoric acid and iiotash of the soil assimilable. 

The author concludes that on four-iilths of the farm lands of Ten¬ 
nessee “the luse of commercial fertilizers, or fertilizer materials, must 
come more and more into ijractice. The making, saving, and use of 
larm manures, the growing of crops spe<!ially planted for the juirpose 
of adding to the humus sujiply, the careful husbanding of all materials 
which may be incorporated into the soil to aid in chemical, physical, 
and biological changes which must be actively persistent if fertility is 
to be maintained, are acknowledged necessary things,” 

Soil moisture, J. B. Weems and d. J. Edgerton (Iowa ISta. IM. 
3()j pp. 825-848 ),—This is an account of a continuation during 1890 of 
work commenced in 189.");^ 

“ III addition to the effect produced upon the inoistiin* present in the soil liy certain 
crops, attention was given to the inllncnct^ of spring plowing, fall plowing, and 
fall plowing with siibsoiling, upon the amount of moisture in connection with grow¬ 
ing crops. The soil upon which the experiments were made was of as uniform a 
nature as possible, in order to reduce the inlluence of the iliffeieuco in thl^ mechani¬ 
cal comlition to a niiuimnni. The weight of the soil varied according to tho depth, 
and tho weight for each cubic foot is given in the following table: First cubic foot, 
70.23 lbs.; second cubic foot, 9S.38 lbs.; third cubic foot, 94.78 lbs.; fourth cubic 
foot, 103.60 lbs. Tho above weights are for the air-dried soil, which contained 
inoisture as follows: 2.88 per cent for tho 2.81 per (a^nt for the secoml, 1.80 per 
cent for the third, and I 30 per cent for the fourth ciihie foot.” 


2234—No, 


Iowa Sta. Bui. 32 (E. 8, K., 8, p. 477). 
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Mecbauiciil analyses' of the soil are given in the following table: 

Mechanical anahjacH of the soil at different depths^ 


Organic matter, loan on ignition 

Coarw gravel.. 

Fine gravel (2 to 1 mm.). 

Ooarat) Hand (1 to U.5 mm.). 

Meilium Kami (0.r» t(» 0.2r)mni.)... 

Fine sand (0.25 to O.l mm.). 

Very tine .sand (0.1 to 0.t).5 mm.) 

Silt"(0.05 toU.Ol mm.). 

Fine Hilt (0.01 to 0.005 mm.). 

Olay (0.005 to O.OOOl mm.). 

Total. 


First 

foot. 


Verenit. 
2. 87« 
.411 

. :{r>2 

7. 284 
:i. :t75 
3.577 
17.212 
33.477 
0. 346 
0 .;{()() 


09. 046 


Second 

foot. 


iVr cent. 
2.843 
.047 
.213 
7.678 
3. 646 
17. 480 
21.673 
21.3.54 
7.410 
11.944 


100. 078 


Third 

foot. 


Percent. 
1.789 
.042 
1.018 
11.904 
5.091 
24. 940 
20.919 
17.621 
2. 343 
9.975 

100.098 ^ 


Fourth 

foot. 


Percent. 
1.269 
3.783 
1.764 
13. 354 
4.960 
23. CIO 
22.730 
15.225 
1.891 
H.<)57 

100. 042 


TabUis record weekly observations on the rainfall and the moisture 
content to depths of 4 in., 4 in. to 1 ft., 1 to 2 ft., 2 to ft., and 3 to 4 
ft. on the diderent plats for the period from April Id to October 23. 
The rainfall during this jieriod ^‘was 27.77 in., or 3,141.45 tons of 
water per acre. This amount of rain was larger than the quantity 
necessary to supply the wants of the crops.” 

The averages of the moisture determinations are given in the follow¬ 
ing table: 


reray e moisture eon tent of soihf April 1(> to October IS'JO. 


Bare cuUivatod soil: 

Spring ]»lowed. 

Fall plowml, HiiliHoiled ... 
Fall jdownd, nut .subHtdli5d 
Jlaru not cultivated: 

.Spring plowed. 

Fall ]»lowcd, HuhHoilod.... 
Full plowed, not Huh.Hoilud 
Clover i>lalH: 

Spring ])lowod. 

Fall jduwcd, siihsuilcil ... 
Fall plowed, not Hub.Hoikul 
Oat plat.H; 

Spring plowed. 

Fall jduwed, suhHuih'd- 

Fall jduwed, not Hubsoiled 
Barley idats: 

Si>ring plow'fd. 

Fall plow'cd, HiibHoilcd.... 
hall ])b>w'ed, not Hiilmuib'd 
Beet platH : 

Spring plow ed. 

Fall plowed, subHoiled- 

Fall plowed, not MubMuiled 
Corn platH: 

Spring plo(wed. 

Fall plowed, HubHoiled ... 
Fall ]dowed, nut HubHoileil. 
Bliie-grauM punture. 


Surface 
; to 4 in. 

4 in.to 
1ft. 

1 to 2 ft. 

2 to 3 ft. 

3tu 4 ft. 

A\ enige. 

Per cent. 

;Vr n’ut. 

Per cent. 

Per etnt. 

Per cent. 

/Vr rent. 

21.04 

21.19 

19. 32 

17. 14 

15. 22 

18 20 

21.75 

21.81 

19.97 

17.96 

13. 66 

18.34 

20.99 

21.07 

19. 47 

16. 69 

14.80 

18.06 

20, 38 

21.41 

19.81 

18.34 

14. 65 

18.47 

19, .5.5 

21.03 

19. (}8 

16. 61 

13. 02 

17. 46 

17.94 

19.77 

17. 52 

14.61 

12. 75 

10.01 

19.50 

19. 18 

18.59 

17. 44 

14.02 

17.56 

19.93 

19,84 

17 59 

15.04 

13.58 

16. 52 

18. 06 

17.53 

15. 72 

13. 28 

11.58 

14.57 

19.78 

19.82 

18. 47 

15. 96 

11.05 

16. 32 

19. 83 

19. 39 

17. 62 

14.25 

10. .55 

15. 49 

17. 99 

17.80 

IG. 12 

13.16 

11.08 

14.55 

19. 46 

19,72 

18.46 

15.13 

i 9.21 

13. n 

19.4.5 

20.15 

1 17.36 

14. 55 1 

1 12.47 

16. 08 

17.88 1 

17.93 

1 10.03 

12.60 

9.63 

14.06 

20.51 ! 

20. 77 

18.23 

14.53 

10.17 

15.00 

21.16 

21.38 

19. 45 

17.30 

10.19 

18.50 

' 19.69 

19.57 

17. 52 

14.08 

9. 99 

15.30 

1 18.69 

19.55 

17. 74 

14.16 

12.52 

15.92 

1 19.67 

20.45 

18. 67 

16.32 

12. 34 

10.88 

; 18.96 

19.81 

17.88 

15.05 

10.87 

15.83 

19.86 

1 

17. 60 

15. 68 

12.24 

1 

11.94 

14.55 


^ Made by I. .1. Meatl, 
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The amount of moisture found in the plats July 10 maybe taken 
as representing the condition of the soil during the dry jjeriod. The 
averages for this date on some of the plats are given as follows: Clover 
l)lat: Spring idowed, 12.52 percent; fall plowed, subsoiled, ll.JO per 
cent; fall plowed, not subsoiled, 0.38 percent. Oat plat (to a depth 
of 3 ft.): Spring ])lowed, 10.8G i)er cent; fall ])lowed, subsoiled, 10.87 per 
cent; fall i)lowed, not subsoiled, S.50 per cent. Barley ])lat: S})ring 
plowed, 11.20 i)er cent; fall plowed, subsoiled, 10.30 per cent; fall 
plowed, not subsoiled, 8.32 ])er cent. Beet plat: Spring plowed, 15.31 i)er 
cent; fall i>lowed, subsoiled, 18.05 per cent; fall plowed, not subsoiled, 
12.00 per cent. Corn i)lat: Spring plowed, 15.51 per cent; fall plowed, 
subsoiled, 10.29 per cent; fall plowed, not subsoiled, 10.23 per cent. 

‘‘The amount of moisture j)resent in the ])asture was uniform for the 
seavson when compared witli the changes which take i>lace in many of 
the other plats. This characteristic of the blue-grass i)lat compares 
favorably with the results of 1895.’^ 

Mechanical analyses and water content of Wyoming soils, 
C. B. RibCxAWAY (Wyominff Sta.Bul.oY)^ py. pis, 5. charts S ).— 

This is a continuation and extension of work reported in Bulletin 0 of 
this station (E. 8. li., 4, p. 23). 

The general characteristics of what were considered typical Wyoming 
soils at the station and substations are described, with notes on natural 
vegetation and maximum yields of ditterent farm crops. Mechanical 
analyses of three snmxdes of soil with corresponding subsoil collected 
at Wheatland, Sundan(*e, Sheridan, Lauder, and Laramie are reported. 
(Jjemical analyses of soils and subsoils from each of the above farms 
are republished from the bulletin above referred to, and a record is 
given of daily determinations of moisture during the period from A])ril 
to September on prairie sod and on cultivated (plowed and harrowed) 
and subsoiled plats (the last two being seeded to oats) on the station 
farm at Laramie. Eor purposes of comparison, observath)ns on rainfall 
and evaporation are also reporte<l. 

The avmage results of the mechanical analyses are shown by the 
following table: 


Mechanical anal if sen of Wijomnuj noils. 



Wlinatlnnd. 

Siindancu. 

Sliuridan. 


Per cent. 
1.05 

7Vr cent. 

0. 17 

Per cent. 


1.H5 

. 15 

. 50 

IMcdiiiia Huud . 

8.00 

.80 

10. 50 

Maud . 

15. 01) 

1 . 9:1 

34.33 

VtTy tiiHi Hand. . . 

40.10 

51.49 

19. 03 

Silt. 

6 . 18 

20.9;i 

5. 741 

Fiii« Kilt . . . .......... 

4. :i:\ 

:i. 09 

1.90 

Clay. 

15.19 

13.09 

20. 28 





Lai)«k‘r. { Lar:iiiiie. 


l\‘r cent. , Per ct nt. 


0. 21 

5. 78 

.21 

3. 79 

.07 

7.77 

3. 44 

5.90 

.54.74 

29.00 

10.00 

5. :i9 

4.43 

*2.92 

13.30 

22. 98 


The results, of the mechanical analyses as well as ol‘ the moisture 
determination are shown graphically. From the latter it was found 
“that the amount of moisture in sampfes of the same soil, taken the same 
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day and not. more than 12 in. apart, varied from 2 to 4 per cent.” The 
maixmum water content was found two or three days after a heavy fall 
of rain, wliich is doubtless caused by seepa^^eof water from a hi^i^her 
l(‘vel.” Tlie minimum amount of water was about •“> per cent, and this 
was obsei ved at the end of June. At the end of the season the prairie 
sod contained (J ])er cent of moisture, the cultivated soil 0.^ per cent, 
and the subsoiled land 8i per cent. 

The electrical method of moisture determination in soils, F. D. 
Gardner (t/. IS. Jhpt. Dlrision of Soils Hul. 12^ pp. 7, 

churls (i ).—As a result of field trials of the electrical method of moisture 
determination in soils described in a previous bull(‘tin,' “soim'. sli^^ht 
modilications in tlie apiiaratns and in the method of its oi)cration which 
will greatly facilitate the taking of the observations and thci calcula¬ 
tions of the results” are suggested. These include modifications of the 
electrodes to insure more perfeett insulation and to adapt them to ‘‘very 
light sandy soils having a low salt c.o^^tent and small water caxiacity,” 
the use of lead-covered underground wires for connecting the elec¬ 
trodes, and jirecautions regarding the cleaning of the dilferent parts 
of the instrument. The standardization of the electrodes by means of 
<lirect dete>rminations of moisture in soil is explained, and observations 
on the elfectt of the distanc.e between electrodes on the resistance are 
reported. 

‘^1 Duiiug the year] fourt(‘eii sets of the iu8truiiient8 were placeil in the liaiidH of 
fanners locatc'd in Avidely ditferent seeiions of the country ami on inaikedly dilfer¬ 
ent typos ol’ soil. Observations wore iiiadi‘. daily of the electrical rc‘sistance of the 
soil at the- deptlis of 1 to ;i to b, U to 12, and 21 to 21 in., oxcoj)! in a few instances 
wliere the 1 to S in. depth was omittc'd oil account of tin* very loose and dry c-ondi- 
tion of tlie surface soil, 'flu! observations wi^ro taken during the crop season of the 
particular locality ainl (‘xtended over pcrioils of Iroiii threi^ to four and one-half 
months, tlie average, time, being a]»j»roximatt‘ly four nunilhs for each observer.’^ 

The results of the.se observations are re])orted in charts and tables. 

The bulletin also contains a note by T. II. Means on a modilieation of 
the electrical method of determining the soluble salt content of soils.'-^ 

“It lias been found that this method is not ajiplicabh' to soils containing a large 
anionnt of soluble salt, as with the alkali soils of the. West, for the salt added mate¬ 
rially changes tlie amonnt of dissociated salt in tlie soil. Tliis led to a careful 
review of the woik which liad previously been done., and it ai>pcars probable that 
th(^ apparent iiillueiice ol' tlie texture, of the soil ... is largely duo to th(^ eff(i(?t. of 
thc‘. ad(l(‘.d salt upon the dissociated salt content of the soil. Correcting for this, the 
inllin nce of the texture of a soil ui>oii tlie rtisist.anco of :i solution seems to he a con¬ 
stant which»#loes not vary with the nature of the soil, pi ovided tln5 soil is thoi oughly 
saturated with water. This factor has not been established with great accuracy as 
yet, but it appears to be approximately ()..hA or 0.56.^’ 

The chemical composition of Utah soils, J. A. \Vidi\soe {Utah 
Sta, JhtL 52, pp. 37-Sl). — This is a report of the lirst of a proposed series 
of systematic studies of the soils of Utah, and is devoted to the soils of 
Cache and Sanpete counties. It includes a general discussion of the 

^ U. S. Dept. Agr., Divisioiuof Soils Rul. 6 (E. S. R., 9, p. 53.5). 

C. 8. Dept. Agr., Division of Soils Rul. S (E. 8. R., 9, p. 535). 
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relation of the ])laTit to the soil, suj^ffestions re^^ardiiif^ the tnaintenanee 
and increase of fertility of Utah soils, descri])tions of the Ca(ihe and 
Sanpete Valleys, and chemical analyses of samples of soils from 
(hiehe (^ninty and 18 samples from San])et('‘. (’ounty. The averages ol’ 
these analyses are given in the following tabh*: 

ComimHilion of soilufrom Cttchr and Satijirlr vouvtlvft^ Jlah, 


Tnsnliihle rosiduo. 

INilitsli (Ka^jO). 

Sodji (Nii^O). 

Liino (CaO). 

Majiru'Hia (M;;0). 

()xi<l i»l inaii^aiu'Hn (M ii,(> 4 ) 

0 \ul <»f iioii {K»*. 0 {). 

Aliiniiiia (Al^()<). 

JMMis])ln)rir. jici(i (IV)-.). 

Carlxtii diox id ((’O.^) . 

Or^jaiiic matttM’. 

Total. 


Jliniius. I.IMK) 2. UO 

Nitio^ru (a\rra^! <»l‘ ]:{ dctoniiinatiooM) ., .12H j .114 

Wator at in ‘ O. ‘J, IJTi) 1 1. H:io 


^‘Tlio general nature of* Ca<*lio Valley soils is that of a inodeiately rlayoy loam. 
Tho soils on the hillshh'.s, which have heen iniluonced hy the seasonal wash iVom the 
moniitains, contain most clay. The soils along the middle of tln^ valley ar(^ more 
sandy, although occasional tracts of <*lay soils occur. 

‘M’ache Valley soils do not dilVor much in composition from the majority of the 
soils of th(i arid part of America. They are abundantly siipplitul with all tho essen¬ 
tial plant foods, and, with proper tillage, will Mast^ for an indelinite ])eriod. 
i*hosphoric acid is present in least abundance. . . . 

“Tho general natur<^ of Sanj)cte Valley soils is that of a rather clayey soil mixed 
with an extraordinarily large amount of lime. The excess of lime <)h8curc8 tho 
])ro]»ertie8 of the clay. 

“In coinpoHition tho soils of Sanpete Valley dillcr from recordc<l analyses of soils 
from other portiotis of the (rieat Ihisin in that they coni ain more lime. OthiTwiso 
they are not strikingly dilforent. They are extrenudy fertile soils that Mast* for an 
indolinite period. As in Vacho Valley soils, the phosphoric acid is least ahnndant.^’ 

Drinking water, N. E. Wilson {Nevada Sfa . Jlul.Sf, pp. Id ).—'Tahles give analyses, 
with ref<»reTn*o to sanitary condition, of 79 sam]>h*8 of drinking water from dilh-rent 
parts of tho Rtate, accompanied hy explanation of terras used in (liscussiiig water 
analysis and remarks on the dissemination of disease through drinking water. 

On the relation between geological formations and the composition of the 
soil, A. Beunakd (,?. Conpris Infenmt. (Inm. Appl.j IT, pp. 25d~^3dn^ dpms. G). — 
The soils of Sadiie-ct-Loire are arranged on tln^ basis of their chemical and physical 
analyses in 6 classes, and tho relationship between physical constitution and chemic^al 
composition is plotted in diagrams. 

(1) Tho granitic soils, represented hy JK) analyses, are generally poor in i>hos- 
phoric acid, and destitute of lime. 

(2) Clay soils, represented hy 22 analyses, arc coinitact and tenacious, ]>oor in 
phosphoric, acid, and rich in potash. 

(3) Tho Tiius soils in tln^ 3 stages of IransfoYination, n^prosoiited by 75 analyst's, 
are remarkably rich in phosphoric acid anti potash. 


V'/' rent. 

Per rent. 

HI. 01) 

jH H.") 

. ‘»1) 

. 7H 

. rv.i 

.<52 

1.78 

12. TA) 

.74 

. H4 

.04 

. iC. 

2. 

2.7L 

r».(U 

8.41 

. 22 

.19 


10. 14 

().4I 

4. «4 

100.27 1 

100.04 
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(4) 'I’he caloar(‘()iis soils, roprcso.iited by 53 aiialysos, aro very fertile and less 
tena<*ious than the preeetling. 

(5) Soils of tli<‘ ()xfor<l fonnaiion, repi<*s<‘nted by })() analyses, a.re strong, ri<*b, 
clayey calcar<‘Oiis soils. 

((>) f>.rrn^^mous < lays and sands, re])resented by 230 analyses, are very iioor soils, 
oxtreinoly delicient in lime and iihospboric arid. 

On the determination of the available constituents of the soil, ('. V. Oaijola 
(J. Confirrtt Inivrnat. (lihn. Appl.y ISDCj^ I/yPp. li'A-lfiO ').—Deferrninations of Ibe ])otasb 
and ])lios])horic arid in On tili/c'd and unfertilized soils soluble in strong- nitrie aeid 
(IDOcc. of nitrie aeid 1.4 sp. or. and 50 ee. wa.ter to eacOi 50 onj. soil), 2 per cent 
(ritrie aeid, and nitrie aei<l of the same aridity (0.013 per eeiit of' liydroj^en) as the 
averai^e found by Dyer in the jniee of plant roots.' 

riie lelation between the amounts of ]diosphorie aeid soluble in these dilVereni; 
roaoents ami the pioduetiveiu^ss of the soil, as well as the inllne.m-e- of ajjplieations 
of different phosphates upon the amount ami availability of the ])hosphoric aeid of 
the, soil, are disenssod. 

FERTILIZERS. 

On Wiborgh phosphate, its manufacture and agricultural value, 

L. y, Ntdson (/r. Landt. Akad. IlandL 77r/.s7i*r., :17 (7<SVAS’), So, /, 
49-(i3 ),—This ii(‘\v fertilizer, whiedi promises to become of* the hijL»hest 
agricultural imjiortamte, is manufactured by a x)rocess invented by 
fj. Wiborgh, of* the Technologic*,al Institute of Stockholm (Sweden). 
Briefly stated, the ])hos])hate is])repared by fusing a thorough mixture*, 
of finely comminuted mineral ])hosphates, like apatite, and felds])ar, 
with powdered sodium e.arbonate at a tempeiatuie of from 100 to 
IjOOO'^ (\ The reaction whie.h takes place has been studi(‘d in a series 
of experiments by the author, and is express(*<l by the following 
formulas: 

CaVb. OCaO. 3P,0.rrK^Na4). C().-::2Xa,0. lOCaO. 3P,()r,4-2KaTl-|-:>CO.. K^O. Al.Ot. 

GSiOj-|-2Na O. (3), -K,0. 2Na,0. .Al.Q,. GSi(),-f20O>. 

The composition of the resulting i)rodnct is shown by the following 
analysis: Phosphoric, acid 27.01, silica 0.00, suli)hiiric acid (SO,) 0.27, 
potassium oxid l,o4, sodium oxid 11.00, calcium oxid .18.12, magnesium 
oxid 2.88, iron and aluminum oxids and fiuoriii (and errors of 
analysis) 1 ])er cent. 

The Wiborgh i)hosphate maybe ea.sily ground to an e.xceedingly fine 
powder of limonite color. It dbssolves in hydroc.hloric acid without 
residue, and is but slightly soluble in water even at liigher tempera¬ 
tures. It is easily soluble in ammonium citrate solution, its percentage 
solubilitynbeiug on the average 0.5 per cent, having been determined 
by Scandinavian and (rcrman c.lunnists at from 0.8 to 00 per cent. The 
citrate solubility of the phosphate increases with the proportion of 
sodium carbonate used in fusing the. apatite, up to the theoretical 
amount required for the reaction to take place, which is about 80 parts 
of sodium carbonate per 100 ]>arts of apatite, the latter containing 
about 17 parts of feldspar. 

'.Tour. Cliein. 8oc. [Loudou], 1831, p, 115; Choin. Nows, 69 (1894), p. 113 (K. 8. U., 
5, p. 1013). 
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liehiiion hetween amount of sodium carhonaie used in fusion and the citrate soluhilily of 

the product. 


Sodiiiin carboniitci added 
Citrate ncdiibility. 


IVreoiit. Percent. 


Pe.r cent. Per cent. i Per c<‘nt. ] Per cent. 

..L_. ! _i_ 


20 22.5 

67 70.0 


25 ! 27. 5 j 

74 i K7.0 ' 


.10 i 32.5 

93 I 93.0 

I 


The presence of feldspar in fusing? apatite with sodium carbonate is 
important, since a hi^xli citrate solubility can not otherwise be obtained. 
Fusions with and without feldspar gave the following results: Pure 
apatite Avitl I 2 ])arts sodium carbonate, .57 percent citrate solubility; 
with 3 parts sodium carbonate, 72 })er cent; 8:5 ])arts ])ure apatite and 
17 parts pure h'ldspar with 2d parts sodium carbonate, G4 per cent; 8.*1 
])arts ])ure apatite and 17 parts pure feldsi)ar AvitU .‘>0 x)arts sodium car¬ 
bonate, hi per cent. 

The raw material for the mannfa<dure of the Wiborgh phosphate is 
found in enormous (|nantities in Sweden in the Gellivare iron ore, from 
which the magnetic iron has been separated, leaving a finely divided 
refuse product of silicic apatite; four-tifths of the latter consists of pure 
calcium phos])hate and one-tifth mainly of fildspar, with some (juartz, 
mica, and hematite. The phosphoric acid content of the raAV material 
reaches 85 per cent. 

Fertilizer e.rpcrhnenfs .— Preliminary experiments made Avith Wiborgh 
idiosphate during ISdG indicated that the phos])h()ric acid contained 
therein ])ossessed a greater value than Thomas slag, approaching that 
of the AA^ater-soluble phosphoric acid in superphosYdiates. The experi¬ 
ments were continued on a somcAvhat larger scale in 1897 AAuth oats 
grown in sandy soil and with peas and sugar beets grown in marsh soil. 
The Thomas xihosphale used had a citrate solubility of 88 per cent. 
The glass cylinders used Avero 50 cm. high, 25 cm. in diameter, Avith a 
surface of 0.05 sep meter. They Avere filled Avith 25 kg. sand in the oat 
exi)eriments and Avith 15.5 kg, of marsh soil in the ])ea experiments. 
In case of the oats a basal fertilizer of 800 kg. potash (sulphate), 100 
kg. nitrogen (nitrate), 2,000 kg. powdered marble, 200 kg. salt, and 200 
kg. land jdaster was applied; in case of the peas, 300 kg. ])otash (sul¬ 
phate) and 200 kg. salt. The results obtained Avith the first two crops 
are summarized in the folloAving table: 

Pot experiments mth Wiboryh and other phosphates on oats and peas. 


Kale of application of citrato-soliiblo or wator-solnble plioaphorbi 
a('id per hectare. 


Wiborj;b phosphate. 


Thomas phosphuio. 


Siiporphospbato. 



50 kg. 

75 kg. 

Yicshl of oats: 



(.irain (grams). 

27.4 

31.2 

Straw (grains). 

Yield of peas; 

83.1 

39.6 

Peas (grams). 

22.8 

37.4 

* Vines (grams). 

37.4 

52.5 


100 

kg. 

150 

kg. 

.50 kg. 

75 kg. 

100 

kg. 

32.8 

37.9 

26.3 

31.8 

33. 9 

43.2 

46.6 

32.3 

39.2 

1 43.0 

47.1 j 

66.4 

j 22.4 

: 36. 3 

1 46.8 

00. 7 

79.7 

1 4.t.0 

1 57.0 

64. 6 


50 kfi 


75 kg. 


150 

kg. 


36,6 

40.0 

66.0 
83.3 


19.0 

21.9 

23.0 

38.9 


26.0 

33.5 

36.4 
53.3 


100 

kg. 


31.3 
40. 0 

48.1 

66.6 


No 

I plios- 
jphuto. 


8.5 

10.2 

4.3 

11.8 
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tIio oxperimcMits with siijjar beets were made in glass eylindors 75 
cm. bigli and 2(1 cjn. diameter, cement-lined boxes of 1 cubic meter con¬ 
tent, and zinc boxes with a surface of 0.3 square meter, the latter 
being i)laced in the ground. There were vsix trials in the cylinders and 
<*enient-lined box('s and five in the zinc boxes. Jn all cases the marsh 
soil used in tlie trials rec<Mved sulphate of potash at the rate of 207 
lbs. and sodium nitrate at the rate of 22 lbs. per acre. The following 
tabl(‘ giv(\s the av(‘rngo results of the experiments: 

Kj'jRvimt nis wilh U ihonjh a)i(l (filter phoapltntvH on sntjar heda. 


ol' ol’ citrnlc-Holuhlo or wjilor soIuUlr phospljoric acid per 

ln‘4‘iaro, r 



Wilior^li ])hosj»]iat(' Tlioinas jilio.spiiait'. 

1 Snpt' 

r]>ho8i)hate. 

In iil.'isM cylilMli'i s: 

ot iMM'tS 

:.() ko 

7n kn:. 

100 k}X. inok;;.in0kfj.l 

1 i 

75 k;r. 

|H)0 kg. 

1 

150 kg. 

50 kg. 1 

1 ; 
1 

7!i kg. 

100 kg. 

(”iaiiiM). 

SM<rar (Oil t (‘lit 

sso 

1.770 

i 

2. nno a. 200 j 08.f, 

1 ! . 

1.850 

2, 080 

a, lao 

, 005 

! 1 

i,:i50 

2,630 

(per ooiit) . 

In ('.cinon t 1 i n c d 
hoxcM : 

Vicld of 

i i 

1 17. 10 

17.2:1 18. in , 10.00 

1 j 

1 

10. 00 

10.02 

, 17.40 

1 10.02 

i 

16.00 

17.08 

(juriim.s) . 

Su;iar (‘ontont 

' 4, 340 j 

n, 210 

0,050 7,010:5.150 

1 

0.120 

0, 180 

7,600 

a, 720 

1 

5, 520 

6,140 

(])pr cent). 

Jn zinc hoxcH • 

Yitdd of ln‘('t8 

in. 00 

in. 2:1 

1 15.00 10.08 ' U.77 

1 ' ' 

1.5.2a 

1 15.00 

1 

15.81 

15.51 

14.46 

15.38 

(f;rani‘^) . 

Snjjar conlent 

•J, 072 

, 2,008 

i 

1 a, 120 , a, 475 ' 2 078 

! ' 1 

:i, 000 

' a, no 

a. 582 

2,815 

3,238 

3,000 

(j)or . 

in 01 

i in .00 

1 

1 15.04 , 10.21 ! 1.5. 15 

15 02 

' 15.80 

! 

10.08 

13. 82 

14.80 

16.19 


The soil used in the first two series of expiuiments was extremely 
deficient in available phosphoric acid, and in check experimeiits with¬ 
out ap])lications of i)hos])hate no (*Top was produced. The check 
experiments in the third series gave an averages yield of 1,078 gm. of 
beets, with 13.27 ])cr center 143.1 gm. of sugar. The results of the 
experiments show that Wiborgh phosphate iwS at least equal to Thomas 
phos])hate or sui)erphosphatc for the culture of sugar bruits on marsh 
soils.— F. W. WOLL. 

The assimilation of nitric acid as well as the action of different 
nitrates, W. Hciinkidew ind {Jour, Landir ,, 46 { 1868 )^ No, 1, pp. 1-5).— 
In experiments with sugar beets in 1894 and 1805, it was found that 
niti ate of soda acted moi e (juickly than nitrate of potash, a fact wliich 
was attributed to the gicat(‘.r ditfusibility of the sodium salt. I'urther 
experiments with different nitrates were made with oats grown on arti¬ 
ficial soil (§und with 2i per ceiit of peat) in pots in 1890. The nitrogen 
was applied in tlie form of sodium, potassium, calcium, and magnesium 
nitrates. Jn addition to the nitrates, calcium carbonate, potassium 
])hosi)hate, ])otassium sulphate, potassium chlorid, and magnesium sul¬ 
phate were ap])lied. The yield and analyses of the crop are tabulated. 
The largest yield of grain and the smallest yield of straw was obtained 
from the pot receiving magnesium nitrate. This is attributed to the 
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physiological role wliicli inagncsiuiii plays in the formation oi‘ seeds. 
The opposite result was obtained with ])otassinm nitrate. The ainonnts 
of nitrogen, phosphoric a(dd, and chlorin in the crop were practically 
the same in each ex])erimcnt. 1'ho relative proportions ot potash and 
soda vary to a considerable extent with the relativ(^ ainonnts applied to 
the soil. Thus, in the experiment with sodium nitrate the crop took up 
L32 gm. of potasli and 9.17 gm. of sodium. In the experiment with 
potassium nitrate, the crop contained 9.08 gm. of potash and 5.39 gm. 
of soda. The amount of lime which the idant contained was not apiire* 
ciably increased by the apidication of calcium nitrate. The proiiortion 
of magnesium in the grain, however, was decidedly increasc^d by the 
application of magnesium nitrate to the soil. 

Bacteria obtained from manure and their physiological rdle in 
the decomposition of manure, S. A. Sewerin {Cniihh liahi. u.Par,^ 
2. Aht.^ 3 Nos, 23-2pp. 32S-(:33; 23-23^ pp. 703-7ts^ Jiptt. 2 )»—A 

number of organisms isolated from manure are desiTibed and culture 
experiments with them are reported. The action of some of these 
organisms was com])ared with that of Barillns pj/ocyaneys on mixtures 
of horse jnanure and urine. The decomposition of the mamire was 
measured by the carbon dioxid produced. The results indicate that the 
organisms were generally eifective in reducing the organic matter only 
when urine was present, but that when the activity of the organisms 
was once started they not only reduced the organic matter in the urine, 
but also attacked that of the solid excrement. 

Qreen manuring and the value of clovers and cowpeas in maintaining soil 
fertility, II. J. Wateks {Misi^ouri *S7rt. Jipt, lSU7y }q). Jif/H. 2), —Keprintod I’rom 

Bulletin 34 of tho Htation (E. 8. iL, S, p. 

The economic value of farm manures, 11. J. Watei:s {Mmonri Sfa. 1897^ 
pp, 20-25), —Rcpriiit«<l from Bulletiu 34 of the station lE. 8. JL, S, p. 90!1). 

The agricultural value of Thomas slag, Cr.rss (,/. ('onf/n's Iniwunt, ( him. Jjipl., 
189Sf llj pp. 151-154 ).—The author (juotoB exporiimnits at Hallo to jn'ovo that tho 
citrate solnbility is a roliahlo indication of the foi tilizing value of tho ])ln)sphori(; 
acid in Thomas slag; that tin* phosphoiio acid insolnhlo in tlio citrate solutionis 
practically worthless for fertilizing purposes, and that fusing tlio slag with silica 
increases citrate solubility and fertilizing value. 

Study on natural phosphates, II. Lasxe {2. Contirh Jnlvniat. Chim. AppU, 1895^ 
111 f pp. 24-90) . — This article discusses the origin, deposits, composition, and exploi¬ 
tation of tho principal phosphates of the world, whicdi are grouped in two < lasses, 
(1) sedimentary lluophosphates arnl (2) ])ln»sphates of animal origin, 'fhe method 
of analysis used in studying the composition of tho dilforont phosphatt*s is given in 
detail. 

Study on the use of phosphatic fertilizers ou the subcretaceons soils of 

Puisaye, Potier {Ann, Sci. Agrov.y 1897, II, Noa. 1, pp, 180-100; 2, pp. 161-174). 

The phosphates of Algeria, .1. Dugast {Iier. Oen, Svi. Purvx et AppK, 8 {1897), Xo. 
19i pp, 769-783, Jiys. 11 ).—The origin, nature, extent, exploitation, aud agricultural 
value of those jihosphates are very fully treated. 

Phosphatic slags, H. Joulie {2. Couyrda Tnternat. Chim. AppL, 1890, II, pp. 107- 
173 ).—Gives analyses of dillerent samples and their solnbility in ainnionium oxalate, 
acotio acid, aud ammoniaeal ammonium citrate, according to Millot, with a brief dis- 
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<•11881011 of aasiinilaliility, price, and adulteration. The action of ammonium oxalate 
was less vi;;oroii8 than that of the acetic acid and citrate, depending upon the 
ainonnt of <‘alcinm silicate present. 

'Report of analyses of commercial fertilizers for the fall of 1897, L. L. Van 

Sr-YKK (VcM> York State Sta. BaJ. lS4y pp. f)0S-:i4l). —The results of analyses of 248 
dillcront hrands of fertilizers are reporti'd, a,n<l the composition ainl quality of the 
fi^rtilizers olfcrcil for sale in the State iluring the fall of 1897 are discussod. Of the 
218 hrands (‘xamined 172 were complete fertilizers. Tn these the nitrogen varieil 
from 0.58 to 1.89 ]>er cent, averaging 1.09 per cent; the availabhi ])lH>sphoric a<*id 
varictl from il.81 to 12.78 ])er cent, averaging 9.22 per cent; the potash varied from 
0.58 to 10.52 per cent, averaging S.92 per c<*nt. The average amounts of nitrogen, 
available ]»hosphoric acid, ami potash ex(!cede<l tin; gnarante<al average by 0.10, 0.7, 
ami 0.18 per cent, respectively. 

Analyses of commercial fertilizers, 11. W. Kilgouf. ft al. (MisNissippi Sta, Spec.* 
Bid. 47i pp. —A ie])ort of analyscxs ami valuations of 102 saiujileH of fertilizing 
materials collecti'd in Mississippi <luring the latter ])art of December, 1897, and in 
January, F<*bruary, and Mar<;li, 1898. 

Results of the fertilizer control in the Baltic Provinces, 1896-97, fJ. Thoms 
{Die Bri/ehiiisse der Dihujer-KontraJCf JUf/af AS‘.07, pp, DO). —This is a reiirint 

from Baltiseheii ll oehenschrift /Hr Laudu iellifiehaft, /<SV>7, .Vo. AV, ami contains reports 
on the importation of fertilizers into the Baltic Provinces during 1890, an account 
of the inspection work of the Kiga Station, ami a general review of Iit<‘ratur<‘ on 
the (pialily and use of dilferent fertilizing materials, with sp4*«'ial applications to 
local conditions. 

The inspection of fertilizers in 1897, F. W. Morse (Xew Ilampuhirv Sia. Bid, 
49, pp. IS). —This is an a<‘<‘-ount of tlu^ inspection of feitili/<‘rs in New Hampshire in 
1897 by the Experiment Station in coop(wation with the State Board of Agriculture, 
and includes the public statutes of Now Ilamiishire relating to hu tilizors; trade 
values of fiTtiliziug ingreilients f<u' 1897; tabulate*! analyses of 112 dillerent bramls 
of mixed fertilizers and 8 samplers of fertilizing chemicals, including muriate of pot¬ 
ash, sulj)hate of ammonia, hone, disscdveal bonehlack, ami tankage; a brief discus¬ 
sion of the ])rice and quality of fertilizers sohl in the States, and 8Ugg<‘Htions regard¬ 
ing the selection of fertilizers. The prices of fertilizers were lower during 1897 than 
they have ever Ix'cn before, and the conqiosition of mixed fertilizers generally 
cxceo<Icd the minimum guaranty, very few samjiles showing dclicits in (aunposition. 

Report on the enforcement of the fertilizer control law, 11. .1. Waters (J/is- 
ftonri Sla. Bpl. ISDTypp. 1-9). —Roprinte<l from Bulletin H I of tlu^ station (E. S. R., 8, 
p. 970). 

On the prevention of fraud in fertilizers and feeding stuffs, D. Molina ni 
{2 i'omjrh Ddeniat. Chim. Appl., JS.DO, //, pp. 17S-1S1), 

The enforcement of laws relative to repression of fraud in fertilizers, E. 
SiLZE {2. Cotigrh fnteniat. (Jliim. AppJ.y 1890, Ilypp, 1S5-1S9), 

FIELD CROPS. 

Cooperative experiments in agriculture, 0. A. Zavitz {Ontario 
Af/r, and Union Rpt. 1897^ pp, 13-40), —This is a report of 18 

cooperative experiments with fertilizers, fodder croiis, roots, grains, 
grasses, ami clovers carried on by 2,835 experimenters throughout 
Ontario in 1897. The exi)eriment8 conducted at the Ontario Agricul¬ 
tural College (K, S. K., 9, p, 440) form the basis of the system, and 
varieties which have there shown themselves to be in the lead are 
given a further trial in cooperative tests. The results are reported in 
tabular form and briefly discussed. 
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Tho summary of the results of the fertilizer experiments shows that 
the largest av<Tage yield was produced with the use of a complete fer¬ 
tilizer with oats, a ])otassi(*. fVwtilizer with corn, and a nitrogenous fer¬ 
tilizer with inangcl-wurzels. No one variety of corn showed itself well 
ada])ted to all parts of Ontario. Cloud Early Dent has held first place 
in yield of whole crop for four years iu succession. Grass peas were 
more productive and were better relished by stock when fed green 
than tares or crimson clover. h\^r the production of green fodder, a 
mixture of li bu. of oats and 1 bu. of peas and tares is recommended. 
This being the first year that <‘>xx)eriinents with grasses and cloVors 
were carried on the comparative results are limited. Tho three varie- . 
ties of buckwheat tested, Japanese, Silver ITiill, and (Common Gray, 
mentioned in the order of their ])roductiveness, gave an average of 28 
bu. per acre. Ibwison Eearded Spring Wheat has given the largest 
yield of grain ])er acre for four years, but this season it stood second, 
the Wild Goose variety giving the largest average yield of four varieties 
under trial in 1897. The Wild Goose Spring Wheat is considered 
inferior in quality. JVlandscheuri Barley has given tho best average 
yield of grain in the comi)arativo tests and the 6-rowcd varieties 
proved more productive than the 2-rowed and hulless varieties for six 
years iu succession. In the comparative tests of oats <luring six succes¬ 
sive years, tin'- Siberian variety stood first in productiveness forfoiir years 
but the Oderbrucker ga.ve the largest average yield in 1806 and 1807. 
Among four leading varieties of peas Early Briton for two years in 
succession produced the largest yields. In cooperative tests of 
potatoes l^hnpire State gave the best average yields for three years 
but fell back to third place this season. Dawson Golden Ghaff Winter 
Wheat stood highest iu productiveness for live years and was the most 
X>opular variety with the experimenters. 

Experiments with cotton, J. E. DuGGrAR [AJnhama College Sta. 
Bui, 89j pp. 2-i ),—This work comprises variety, lertilizer, and seed tests, 
and culture and distance experiments. Work along similar lines has 
been formerly reported (E. S. K., 9, p. 40). Of 17 well-known varieties 
and 15 cross bred varieties originated at the station, Texas Oak, Grillin, 
Hawkins, Deering, Mell Cross No. 15, Jones Keiin])roved, Duncan, 
Hutchinson, Peterkin, Truitt, and Whatley led iu the increased yield 
of lint cotton over the check variety (Peerless). A classitication of 
lint of tho varieties grown iu these experiments is given. 

The results from seed of the same original stock grown for one year 
in different latitudes were so nearly alike that no effect could be 
ascribed to latitude or climate. The average results of three experi¬ 
ments in two years with fresh, l-year old, and 2 year old cotton seed 
showed but a slight difference. The names of parties from whom cot¬ 
ton seed may be obtained are given. 

A plat ‘‘laid by” July 26 yielded 25 lbs. of seed cotton per acre more 
than the average of two idats “lj,id by” two weeks earlier. The 
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inereaso is considered siifiicient to pay for the extra cultivation. Sub¬ 
soiling' in Juniiiiry wjis (piite beneficial to the lirst crop but it afforded 
no increase the sc^cond year. 

l\*owR It. t in. apart gave practically the sann* yield whether the 
plants were 12, IS, or 24 in. ai)art in the row, but when the distance 
was iiKTcased to •»0 in. tlie yield was noticeably reduced. 

A])plying (>4() lbs. of slaked lime i)er acre broadcast showed no 
incr(‘ase in the cotton cTop that year, but the next year cotton, follow¬ 
ing (^owj)cas which w(»re turned under in the spring, yielded more on 
the plat limed the year before than on the plat which had not been 
limed. A mixture of barnyard manure, cotton seed meal, and acid* 
phos])hate was more etfective when ap])lied without composting than 
when composted about 1 month before using. Jledding on all the fer¬ 
tilizer gave b<‘ttcr n‘.snlts than reserving one-fourth and applying it in 
the drill at ])lanting time. An a])plication of 150 lbs. of cotton-seed 
meal per acre resulted in a largcT yield of seed cotton than the appli¬ 
cation of 310 lbs. of <‘otton seed or 70.5 lbs. nitrate of soda, these cpian- 
tities furnisliing equal amounts of nitrogen. Acid ])ho8phate i)roved 
to be m(m‘ etfective than Florida soft phosidiati^ exce]>t when the crude 
phosphate was emj)loyed in compost. A mixture of these two phos- 
phatic fertilizers was less effective than an espial weight of acid phos- 
pliate and more elective than the same amount of hlorida soft 
phosphate. Cotton-seed meal, acid phos])hate, and kainit were applied 
singly and in different combinations at the rate of 200,240, and 200 lbs. 
per acre respectively. The use of kainit alone was most profitable, 
and cotton seed meal alone stood second. Acid i>hosphate applied 
singly gave no increase in yield. The apparent average increase 
in yield of seed cotton j)er acre due to the different fertilizers applied 
to plats which had received no fertilizer, or wliicli leceived kainit 
or acid phosphate or both, was 110 lbs. for cotton-seed meal and 151 
for kainit, and a decrease of 103 lbs. for acid ])hosphate. 

Topping cotton did not ])rove prolitable. 

Red rice, W. II. Dodson ( Lovisiana Stas, Ihil, .W, 2, .scr., 208-226^ 
pi, 1 ),—A description of red rice is given and the results of experiments 
conducted to ascertain its origin are disemssed. The ilowa^-r of the rice 
])lant and the natural provision for i)reserving the seed of re<l rice are 
described. The. author points out the disadvantages of red rice in rice 
fields, considers its botanical relations, and makes suggestions how to 
prevent its»occurrence. A test of 17 varieties ot rice is reported. The 
experiments led to the following conclusions: 

Rod rico is a differont variety from the white riee. White five will not i)roduce 
re<l seoils whcM» the seeds have hooii exjmsed to the weather all winter, as is com¬ 
monly holioved hy planters. The two v.iriotics will c toss, producing hybrids, and 
tliese hybrids PmhI to ro\ ort to one of the ]>arent forms, tlie red riee being a little 
Stronger. 

*‘Red rico, being dependent upon self-preservation, is hardier than the white rice 
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anti also has a 8}H‘cia1 devic.o for proventin*^ th« hociI from roa<*bin^ the ^roiiml in 
early fall. 

^^The proper in(*tho(lH to be adopted are tousecdean weed ;ind ])revent red rice from 
Heeding after tin* general bar vest.” 

Sugar-beet investigations in Wisconsin during 1897, V. W. 

WOLL {Whco7isin Sta, Bui, 67, pp, lOiy Jiffs,/)), —The work reported 
consisted of cooperative culture t^xperiineuts made by farmers in the 
counties adapted to agriculture; tmlture tests at one or more substations 
in a number of counties, at each of which one-luilf acn‘. of be^ts were 
grown under the direction of the station to asc.(‘.rtain the cost of pro¬ 
duction; a variety test; and a fertilizer experiment with sugar beets 
on marshy soil at the station farm. The results are tabulated and the 
analytical work is des(iribed. The season was not very favorable for 
the growth of sugar beets. 

For the coopeiative experiments 13,70(> one-fourth pound i)a(*>kages 
of seed were sent out with complete directions for sowing, cultivating, 
etc. Analyses were made of 1,()(>3 sam])les of beets from (>8 counties, 
showing an average of 12.h7 per cent of sugar in the Juice with 74.1 as 
the average coelliciciiit of purity. The average yield of beets per acre 
in these experiments is estimated at 12.8 tons. The richest beets were 
grown on the drift soils of the State. The counties located in thedrit’t- 
Iciss section or sandstone section [uoduced beets of the lowest average 
richness. The author states that the sugar beet, in order to leac.h its 
highest development, reipiires soils rich in lime, and with us preferably 
such as are juoduced by glacial drift overlying limestone formations or 
juoduced by the decomposition of the Keweenawan or cop[)er-bearing 
series (shale, conglomerate pori)hyry, etc.), in the extreme northwest of 
the StJite.” 

The relative value of beets of dilferent degrees ol* i)urity, the impor¬ 
tance of proper culture, and the inlluenceof the soil are discussed. It 
was found that white beets are richer in sugar and have a higher c.oef- 
flcient of purity than red beets. Proper culture was found to be of 
greater imimrtance than the use of any partieulai' kind of standard 
seed. It was observed that in general beets grow n after c.ereals were 
of good quality, and that beets following summer fallow^ were excep¬ 
tionally high in sugar content and purity. A number of rotations are 
suggested. 

The average cost of growing an acre of beets at 28 substations was 
$28.73 including all items from i>lowing the soil to storing the beets, 
except the cost of the seed and the rent of the land. The average 
yield obtained at 27 substations was 29,850 lbs. of beids per acre. 
Analyses wei e made of samples taken at the time the beets were har¬ 
vested and about 1 month earlier. Forty-seven early samph*s froln 30 
substations averaged 13.40 per cent of sugar in the Jui(*e, wnth a [)urity 
of 80.0; while 40 samples taken at the time of harvesring averaged 
15.22 per cent of sugar in the juice with a ])urity of 80.2. 

At the station farm a 3-acre held was plowed 0 in. deep on May 7, 
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and the western half of the field was plowed a second time 10 in. deep 
and four-fifths of it subsoiled to 10 in. on May 20. Tlie field was not 
particularly adapted to the sugar-beet crop, and on part of the field the 
crop failed. Thirteen dift'erent varieties were grown. Kleinwanzleben 
(seed imi)orted from (rcrinany) produced the highest yield on the unsub- 
soiled half of the field and Agnew Kleinwanzleben (a variety grown 
in California) on the largely subsoiled half. On the unsubsoiled half 
the average yield was 18,013 lbs. per acre, with an average of 13.22 per 
cent of sugar in the beet, while on the other half the average yield was 
18,172 lbs. per ac.re, with an average of 14.18 per cent of sugar in the 
beet. The cost of growing an acre of beets in these experiments, not 
including the cost of seed and rent of land, was found to be $32.15. 

Eight varieties were grown from higli grade seed. The sugar con¬ 
tent in the juiee ranged from 13.84 ])er cent in the Deinesmay variety 
to 17.85 i)er cent in the High Orade Commercial Kleiinvanzleben. The 
purity of the latter variety was the lowest, being 70.5 while that of 
Vilmorin La Plus lliche was highest, being 80.1. The average yield of 
beets per acre for all varieties was 28,103 lbs. with an average of 15.04 
per cent of sugar in the beet. 

Fertilizer experiments with beets were conducted on a tile drained 
marshy soil, and the etlect of different kinds and combinations of fer¬ 
tilizers was compared. The average yield of b(‘.ets ])er acre on the 
marshy soil was 11,774 lbs. The best results w6re obtained from the 
plat to which a mixture of double carbonate of potash and magnesia, 
bone super])hosphate, and nitrate of soda had been applied. As a rule 
the beets grown on the unnianured marshy x)lats were not so good in 
(juality as those grown on the 3 acre field described above. 

The sugar beet in Fennslyvania, H. P. Armsry {l*enmylvauia 
Sta. Bill, -/d, pp. — This bulletin contains a report on cooperative 
culture experiments with the sugar beet in ditferent counties in 1897 
with notes and suggestions of a general character on the beet crop, the 
requirements for manufacturing beet sugar, and the adaptability of the 
industry to the State. The results of the experiments and the meteor¬ 
ological data for the season are given in tables. 

Of the 09 samples reported upon 55 had a sugar content of over 12 
per cent in the beet and 35 a coeificient of purity above 80; 32 showed 
a sugar content of over 12 i)er cent and a coefficient of purity above 80. 
The average size of the beets and the yield were rather small. 

Report x>n the results obtained with sugar cane on the exper¬ 
imental fields at Dodds’ Reformatory, 1896, J. It. Bovell and 
d. P. d’Albuquerc 2 UE {Hyt. KxpL Fields Dodds* Reform. [UarbadoH\^ 
lSi)7j py. 30). —Work in this line has been formerly reported (E. S. IL, 8, 
p. 394). The amount and composition of the raintall are given in a 
table, and the results of experiments with manures and varieties of 
cane and seedling cane are reported. 

Nitrogenous and ifiiosphatic fertilizers were ai)plied at different times 
and in different forms and proportions. Potash was used in the iorm 
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pf sulphate and applied in varying amounts and at ditterent times. 
The canes were i)lanted on twentieth-acre plats in December, 1891, and 
harvested in April, 1896. The application of sulphate of ammonia, 
supplying 60 lbs. of nitrogen per acre, in connection with mineral 
manures, gave the most advantageous returns in the nitrogen series 
of exi)eriments. Dried blood, up to the equivalent of GO lbs. of nitro¬ 
gen i)er acre, was most beneiicual when applied during the earlier 
stages of cane growth. Suli)hate of ammonia was found preferable to 
nitrate of soda as a source of nitrogen. The application of finely 
ground basic slag, furnishing 100 lbs. of phosphate ])er acre, applied 
during the early stages of cane growth, increased the yield of sugar, 
while the application of superphos])hate caused a decrease in the yield. 
In the potash experiments the use of the sulphate, at the rate of GO 
lbs. of potash per acre, produced the best results, and when ap])lied in 
connection with nitrogen and phosphates largely iiicreased the yield of 
cane and sugar. 

Among the different varieties Caledonia ()ueen, Queensland Creole, 
and Seedling 7 yielded a rich juice and were free from rotten cane. 

Variety tests of wheat, oats, and potatoes, G. C. V\ atson and 
E. n. Hess {Penmiflvankt ^Sta. ]>f(h '}9j 'pp, /.7).— This is in continuation 
of work previously rei)orted (E. S. It., 9, p. 8;)2). The variety tests 
were made on twentieth-acre plats. The prei)aration and manuring of 
the soil and the seeding and cultivation of all plats of the different 
crops were as nearly alike as possible. 

WJtcat. —This season 31 varieties were grown. The yield of straw 
followed quite closely the production of grain. The Mealy variety ])ro- 
duced the hugest yield (413.93 bu. i)er acre), and the Reliable JMinne 
sota the smallest (29.49 bu.), the one producing about 45 per cent jnore 
than the other. During a six-years’ test the average yield of 5 of the 
most })roduetive varieties was 24.4 per cent greater than the 5 least 
productive varieties. Of IG varieties tested for eight years Keliable, 
Eulcaster, Ontario Wonder, Wyandotte Red, and Deitz Long Berry 
Ked, in the order given, were the most juoductive, the average yields 
being over 30 bu. per acre. The results from varieties tested two, four, 
and five years are given in tables. 

Oats ,—{Seventeen varieties were grown on duplicate i)lats, the results 
for each variety being the average of 2 plats. All varieties were sown 
at the rate of 8 pecks per acre on Api il 22. Brize Taker and Everett’s 
{Superior Scotch were ri])eJuly 17; Improved American July 26, and 
Brancher, Huckbee New Illinois, and Black Tartarian July 29. All 
other varieties ripened about July 22. Henderson Clydesdale produced 
the largest yield ((>0.94 bu. per acre), and was followed in the order 
mentioned by Improved American, Buckbee New Illinois, Japan,* Bal¬ 
tic White, German White, Victoria, and Wide Awake, the latter yield¬ 
ing 58.09 bu. 

Potatoes .—The yields of 39 varieties of potatoes tested varied from 
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()(>.3 to bu. per jierc. Tlie time of ripeiiiu^^ varied from ninety-live 
to one liiindred and sixteen days. The late varieties in general were 
tlie best producers. Great Divide, Irish Daisy, New White Peach 
Blow, Oarnuin No. I, and Carman No. 3, in the order given, produced 
the best yieJds. 

Manuring meadows, L. Grandeait {Jour. Agr. Vrat.^ 1 {1898)j No. 
I’l, p. 150 ).—Barnyard liquor, barnyard manure, ])hosphoric aeJd, and 
a mixture of slag, kainit, and ammonium sulphate were api)lied to irri¬ 
gated meadow lands. Analyses showed tlie soil to contain 0.182 per 
cent of nitrogen, 0.170 per cent of ]iotash, and 0.005 per cent of ])hos- 
])horic acid. The best results were obtained from the plat which 
received the mixture, the yield being at the rate of 11,057 kg. of hay 
per hectare. The ])]at which received the ])hosphoric acid yielded at 
the rate of 10,235 kg. of hay per hectan^ These a])plications Avere 
profitable, but tlie barnyard Ihiuor and barnyard manure were applied 
at a loss. The author recommends the use of nitrate of soda in the 
place of sulphate of ammonia on meadows which are not irrigated. 


Alfalfa, or lucern, J. G. Smith {IK 8. Dep1.Af/r., FarmtrH' '23yfnjs. 3). — 
A revision of FniTuers’ lUilN^tin iU of this Departm^nit (F. S. K., 7, 3S0). 

Field beets, A. Auxstadi' {FUhVin<fH l.andw. 17 {lSi)S)j Xoa. pp. ; 6’, 

pp. 223-2J3). —I'opular directions f(»r the culture of lield Ix^cts. 

Breeding forage beets, A. Kiuscaiio {FHuVnufs Landw. Zhj., 17 {IS3S), \o. 7y pp. 

Notes oil the culture and breeding of beets, with results of t‘xperimeiit8 
along these lines. 

Investigations with forage beets, G. Patcukl {Ann, Apron.y 2i (i.s\9.s‘), AV>. 3y 
pp. 07-123).—A report on culture and variety tests, im lnding the composition of 
foragij heels. 

The reproduction of beets by budding and by cutting, h. Okschwind {2, 
Conprvs. Jnternat. Chhn. Apply J30dy /7, jjp. ,:27-234).-Diroctwua for propagating 
beets by these iindhods ami suggestions as to their value. 

Caiiaigre, F. Malkt {On I Dir, Apr. A Coin.y 2 {1307), No. 3, pp. 273-282, Jig. 1). — 
Notes on the culture, coniposilion, and industrial value of cahaigre 

Carrots as a forage crop, 11. L. de Vilmokin (Jonr. Apr. Prat., 02 {1898), No. 14, 
pp. 501-304, pi. 1). —(hiltural notes are given and 6 varieties are doscrihod. 

Cassava culture, (/. K. McQuakihk {Florida Farmer and Fruit Grower, n. Hcr.,IO 
{1808), No. 14, pp. 213, 214). —Popular notes on the culture of cassava. 

Experiences in the culture of corn for the grain, F. von J..och()w {Mitt. Dent. 
Landw. (les^elL, 13 {1808), No. 0,pp, 85-80). —This article discusses the culture of corn 
in (Jennany. 

Cowpeas, J. G. Smith {U. S. Dept. Apr., Dirmon of Aproeiologp Circ. 3, pp. ii ).— 
A reprint from tlio Yearbook of tliis Department for ISbG (E. 8. R., h, p. 551). 

Crimson clover, C. K. McC^uakkie ( Texas Farm andlianch, 1G{1897), No. 30,p. 2 ).— 
Po]>nlar notes on growing crimson clover in the Gulf and South Atlantic Stat* s. 

The effect of the direction of the rows on the yield, E. Wollnv {Dent. Landw. 
Presse, 25 {1808), An. 27, p. 203). —The arti(do discusses the results, which are given in. 
tabular form. It was fouml that drilloil crops in rows niniiiug north and south" 
yielded more than when in rows extending from east to west. 

Fertilizer experiments in 1897, F. Mathias {Jiul. Apr. [Jlrnsaels], 14 {1808), No. 
1, pp. 13-19). —'J’he results of fertilizer experiments on various farm crops during 
each year from IHtSO to 1S‘J7 are giveu ixi tables. 
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Notes on tbe application of commercial fertilizers on meadows, J. Schmid* 
JiKKGKR ( fVurt, Wchnhl, Landw,, ISOS, No, lu, p. JSi), 

Establishing and manuring meadows, Tanckk (f.andw. ll chubl. Schleswifj-JIol- 
stein, 4S {1808), No. 13, pp. ‘310-'3M ).—DiroctioiiH ioi* maimriiig uiotulowu 

are given and grjiss inixtun^s for various soils and conditions nre suggested. 

Flax culture in Holland and Belgium, (Jisemu.s (Miil. Dent. Landw. (ieselL, 13 
{1S08), No, 7, pp. 97, 08 ),—The methods of llax culture and the devcdopnicnt of the 
industry are discussed. 

Heine’s variety tests of oats, N. WKSTcuMEiEit {Deui. Landw. rresse, 35 {ISOS), 
No. 32, p. 230). 

Field culture of onions, H. Kocii {Dent. Landw. Present, '5 {ISOS), No. 34,p. 3(13). — 
A note on the culture of onions as a held crop. 

Comparative tests of varieties of potatoes, N. W ksikicmeieu {Dent. Landw. 
VresHe, 25 {1S08), No. 27, p. 393 ).—A n^port on 147 varieties. 

Culture experiments of the German potato experiment station in 1897 
{Dent. Landw. Presse, 35 {lS!fS), No.3f,pp. 3(jl.3(!J ).—'flic starili content and the 
yield of tubers aiul starch of the ilihertnit varieties are given. The plan of the 
cooperative experiments is oullined and the different varieties arc descril>ed. 

Culture of the potato, Maizikues {13Enijrah, 13 (ISOS), No. 3.pp. 30-3Lfu/. /).— 
A popular discussion, with recommendations for increasing the yield by the use of 
chemical fertilizers and the sidection of secil. 

The sugar beet in Norway {JU. Zuckerriibenhan, 5 (ISOS), No. 3, pp. S(./-0 (/).— 
Notes on sugar-beet culture in Norway and a report on the results of variety tests of 
sugar beets carried on at the dilfm*cut experiment stations. 

Culture experiment with sugar beets, SciiLiViEit {Fiililinf/'s Landw. ////., 47 

The culture of beets and the manufacture of sugar in Belgium, A. Jadoul. 
{1808), No. 6, pp. 333, 234). — The results of a test of live varieties are reported. 

(/iVr. (r^n. Agron, [Lonvaini, 7 {ISOS), No. 3, pp. 121-133). 

On the amount of juice in beets, II. Pellet (•?. ('ongres Internat. Chim. Appl., 1S0('>, 
l,pp. 1-12). 

The German beet-sugar industry, J. GoLDscri'NriDT (//. S. Consular Rpts., ISOS, 
No. 211^pp. 494-500). —The beet-sugar ])roduction of Kuropii in lSlM>-})7 is reported by 
countries, and statistics are given to sliow tbe <lovelopment of the industry in 
(lermany. Tbe beet-sugar legislation in Germany from to the present time is 
reviewed. 

The soy bean in Provence, J. Farcy {Jonr. Agr. Prat., 32 {ISOS), No. 14,pp. 103-104, 
fig.l ).—This article treats of th<»- culture of the soy bean and of its value for forage. 

Sulla and its culture, V. de Lafi rn: {2. Congrtn DAernat. Chim. Appl., IS03, I f, pp. 
241-250 ).—A description and liistory of sulla {Jledgsarum eonmarium), with full 
notes on its distribution and eultiire. 

Silos and ensilage, M.D. Fsiileman {Pacific Tree and Cine, 11 {ISOS), No. 47, pp. 
142, 143 ).—Popular notes. 

Making and feeding stack silage ( L^andlmannen, S ( 1S07), No. 40, pp. 574-570). 

Tobacco growing, K. S. Nevill {Queensland Agr. Jour., 2 {ISOS), No. 3, pp. 173-175, 
figs. 2). —Directions for the preparation of plant beds. 

Cuban tobacco in Florida: How to grow it; how to cure it; how to make it 
pay, K. O. Varx {Fort Meade, Fla.: The Author, 1807). 

Directions for curing heavy pipe and export tobaccos, K. S. Nevill {Queens¬ 
land Agr. Jour., 2 {1698), No. 2, pp. 93. Of,pis. 3), 

The cultivated vetches, .1. G. Smith ( U. 8. Dept. Agr,, Dirision of Agrostologg Circ. 
^iPP‘ 4).—Four varieties of vetches—hairy or sand vetch, winter vetch, spwng 

vetch, and kidney vetch—are described and directions given for their cultivation, 
with notes on their feeding and fertilizing value. 

Culture experiments with sport varieties of barley, summer wheat, and oats 
in 1897, N. Westkrmkikr {Filhling^s f^andw. Ztg., 47 ( 1898), Nos. 4, pp. 150-152; 5, pp. 
173-176).—SiK new varieties of barley, 7 of spring wheat, and y of oats were tested. 

2234—iJo. i-4 
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The resiiItH are ^iveii in tables and the comparative merits of diflbrent varieties 
pointed out. 

Heine’s variety tests of spring wheats, N. Wkstkk.mkiek {Ihnf. Landw. Pnnso, 

'ilS {/SOS), \o. p. 2/0). 

Wheat growing by irrigation at Barcaldiiie, Queensland. W. H. (>ami»iiell 
{(JunmsJattd Apr. Jonr.y 2 {ISOS), No. 2, pp. w>, 0/, jds. 2 ).—IMirticiilars of experi- 
nioiifcs in wln^at by irrigation with water from artesian wells. 

Medeah wheat {Apr. Jour, ('ape of (iood Hope, 12 {ISOS), No. 0, p. 2/7).—k note 
t)u tln^ Iiistorv of this variety. 

Fertilizer tests with wheat, H. .1. Wateiis {Missouri Stn. Upt, lS07,pp. 0~10 ).— 
K(!print(‘d from llulletiu 31 of the station (K. S. 1^, H, p. 1)73). 

HORTICULTURE. 

Fruit growing in Wyoming, I>. O. ( Wifomin/j iSVa. Bui. r>7, 

jip. o^ 2 )h, ,Vh‘).—This bulletin reimrts the results with fruits 

at the experiiueutal farms of the State siiiee the first i)lautin^ in 1S1)L\ 
ISome of the trees ha ve be^uii to bear, and so indicate what may be 
expected, but the time simte planting has been too short to allow detinite 
(amclnsioiis to be drawn. In many eases data regarding Ihe various 
varieties of fruit are given in notes and tables. In order to show what 
can be done in the line of fruit growing in the State and also as a mat¬ 
ter of history, all of t he fruit farms of the State, as nearly as possible, 
are represented in the bulletin. The illustrations are from photographs. 
The bulletin also includes suggestions for the cadture of orchard and 
small fruits, irrigation, and the like. 

A comparison of (‘.astern and western grown trees resulted in favor 
of the latter. In 1892 110 trees of 10 varieties from !New York and 52 
trees of 9 varieties from (Colorado were planted. Some OS per cent of 
the former died the first year, as against only 17 ])er cent of the hitter. 
Of 10 trees of 2 hardy varieties of api)les (Ben Davis, Oldenburg, and 
Wealthy) obtained from I’^ew York, 82.5 i)er cent died the first year, 
while of IS trees of the same varieties from Colorado only 17 per cent 
died. The ea.steru frees were received in better condition than the 
western ones. 

The following varieties have i)roved hardy and iirolific in sections 
representing the larger portions of the State and, excei)ting grapes, 
may be expected to succeed in sheltered localities iii) to an altitude of 
something over 7,000 feet: —Wealthy, Oldenburg, Ben Davis; 

crab apples —Siberian, Martha, Transcendent, Ilyslop; cherries —Kocky 
Mountain pwarf, Morello, Early liichmond; plums —De Soto, Weaver; 
blackberries —Early King, Stone Hardy, Wilson, jr.; dewberries —Lucre- 
tia. Mammoth; currants —lied Cherry, White Grape, Crandall, Lee 
Prolific; gooseberries —Houghton, Downing; grapes —Concord, Wyo¬ 
ming lied, Delaware; yellow raspberries —Caroline, Golden Queen; red 
raspberries —Turner, Hansel, Thompson Early Prolific, Marlboro; black 
raspberries —Kansas, Progress, Gregg, Lovett; strawberries —Warfield, 
Bubach, Mammoth, Sharpless, Gold, Cloud, Parker Earl, Shuster Gem, 
Wilson, Lady liusk, Cax)tain Jack, Viola, Bidwell, Triumx)h, Crescent 



HOHTICUr/rURE. 


45 


Seedling;, Maiicliester, CiirnberUuid, Stayinen No. 1, Giiiuly, Jacunda 
Improved, Lovett Early, Iowa Ileauty, Eureka, Mitchell Early, llav- 
erlaiid, aud Jessie. 

The culture of native plums in the Northwest, E. S. (Ioff ( TVVa- 
comin Sta. Uni, 63j^i>, ()7, Jigs, —The native plums of the species 

Prunns americana are considered among- tlie hardiest of tree f ruits. In 
the winter of l8l)d-97, the flower buds of the trcicsof this speiaes were 
entirely uninjured while the buds of varieties of Prunns domcstica were 
almost totally destioyiHl. The native plums are so [)roductive as to 
recpiire thinning the fruit to prevent injury from overbearing. A figure 
is given illustrating the tendency to overbear, aud showing the effect 
of thinning. In the opinion of the author the (juality of the best native 
idums is not inferior to that of the European ])lums, and reports of 
several growe.rs show that their market value is fully as gr(‘at. The 
l)ropagation, culture, insect enemies, and diseases of the native plums 
are considered. Notes are given on some 180 varieties of native ])lums. | 
Ill order to asc.ertain the cultural methods that are practiced in the 
Northwest im|uiries were circulated among f he more successful ])lum 
growers in that region. The n‘plies are summariz(‘d in the oulletin. 

Notes on pruning, E. W. Gaud (Nrhrasht Sla, UuL 30^ pp, IJigs, 
^).—An experiment’was begun in the year LSOo to determine the best 
time to prune ap])le tre(‘s, the best way of making the wounds, and tlie 
best treatment of them. Two trees were pruned the first of every 
month of the year. A few of the wounds on each tree were left rough 
as made by a. saw, and a few wore made smooth with some cutting 
instrument, like the chisel. At each pruning some of the wounds, both 
rough and smooth, were left untreated and others were treated with 
the following prei)arations: Liquid grafting wax, shellac varnish, 
white-lead paint, pine tar, and coal tar. Notes are given explaining 
the conditions under whicJi the various prunings were made. Obser¬ 
vations were made on the condition of the wounds throughout the 
year 1895, in the spring and autumn of 189(>, and in the spring of 1897. 

On account of tluj poor condition of the trees used, it was impossible 
to determine dehnitely the most favorable season of the year for prun¬ 
ing. There were some indications, however, that the wounds made 
during the growing season healed better than when made during the 
winter. 

As to making wounds smooth or leaving them rough there was little 
difference between the two methods, what there was being in favor of 
rough pruning. The rough wounds seemed to heal slightly better, the 
wood checked somewhat less, and the materials ai)plied stayed on 
slightly better. 

Although untreated wounds were found to heal as well as any, except 
those covered with wax, they checked worst of all. In regard to the 
various materials applied, the author says: 

^‘Taking all things togctlier, uotliiiig sooini^ to be better for covering the wounds 
made in pruning than common lead paint, which is closely followed by grafting wax. 
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The wax is 8uiM*rior to paint in tho matter of healing, but does not last as well and 
is not so convenient to apjily, although in warm weather, when it works well, there 
is little tronhle in this regard. Coal tar is useful in jireventing the wood from cheek¬ 
ing, hut aiipears to be a positive hindrance to healing, ho that, in spite ol* the hud 
that it stays well, Ihere is little to recommend it. riiu^ tar is no aid to healing, 
being apparently a tritle detrimental, whil<‘> it helps only slightly in the iiiatt(‘r of 
cheeking, and does not last well, therefon; it has nothing to recommend it. IShellae 
is a lailnre. It does not last am' neither aitls the wound in Inhaling nor, to any 
appreciahle extent, prevcaits it from checking. 

Results of thinning fruit in 1897 {Caiiad. IforL, 21 {182S)^ No. i, p. 
117 ).—One tree of each variety of fruit tested was thinned and another 
as nearly like it as possible was left unthinned. About omj'half of the 
fruit was remove<l in thinning;. The apple and pear, it is thought, were 
thinned too late to give best results. In most eases the fruit on thinned 
trees was huger and be!ter than that on the nnthinned trees and in 
several eases the nnthinned fruit was injured by rot. The results are 
given in the following table: 


lii'fiulfa of th 'nmhuj fruit. 


Variety. 


Timm’on- 
Hipiied in 
thinning. 


Yield. 

'I'hinned riilliiiined 
tree. tree. 


Peaehe.s: 

Alexander. 

Alexander. 

lldiieat dehii. 

Centennial. 

JJale Karly. 

Walerl«»o. 

(’raw ford. 

Early Ki\er«. 

Apjde: !^]»y. 

rear: Clapp Favorite 


JUmru. 
2.00 
. r>i) 
. ^f) 
•jr, 
1. 00 
.r>o 
.3:t 
.33 


I 

Quuris. \ Quarts. 
13K ; 114 

00 42 

12 I 12 

K4 ! 00 

111 i «4 

00 , 00 

24 ' 24 

162 ' 108 

108 i 150 

132 180 


Stimulating and holding fruit buds, H. E. Glazier {Oldahoina 
Sta. Bui. .Vi, pp. —The author notes various methods of retard¬ 

ing the development of Iruit buds of plums and reports a test of root 
luuning in this connection. Trees Avere root pruned by digging trenches 
about them, thus cutting the lateral roots. A treated tree was able to 
resist a greater degree of (told, made a gieater growth the year follow¬ 
ing treatment, and produced much more fruit than an untreated one. 

Strawberries and grapes, H. E. Glazier {Oldahoma ISta. Bid. .Vi, 
pp. rj-J ffifjs. d ).— i)ii(H;tipns are given for the culture of strawberries 
ill Oklahoirta. 8ome 25 varieties of strawberries were tested, the major¬ 
ity of them giving good results. The dates of blooming, ripening, and 
first and last picking, and the yield of 19 varieties are tabulated, 
llrief notes are given on a number of varieties. 

Grape growing in Oklahoma is discussed. A type of grape having 
small leaves and a tendeiuiy to deep rooting is thought best suited to 
the conditions of the Territory. For these reasons the Labrusca tyjie 
is not well adapted to the regioy. A test of 175 varieties of grapes is 
reported. The jiarentage, date of riiiening, color, and yield of the 
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varieties are ^?iveTl in tabular form. The author says: some instauees 

the Labrusea sto<*.k lias shown fairly j^ood yields, as in the (hmeonl and 
some others, but our eom])laint rests larj^ely in the fault ot uneven 
ripeniiif^, as is the case at the station.” 

Hybrid roses, gooseberries, and strawberries, d. fj. Httdd (Jotra 
Sfa. linl, 3()^ pp. 8f)S-s7S^ jifjs, fi), —Brief notes are ^iven on the most 
promisin|u^ hybrid roses produced at tlie station, and on the liest Rosa 
rwfosa hybrids produced elstnvhere and tested at the station. By way 
of summary the author says: 

'MIp to tlio proscut, our exp<‘ricricc nud observation favor the belief that tlie 
future favorite ros(‘s of the prairie States will be, developed from the ironelad lUmi 
of east Europe and our native wibl roses. It has been fully demonstrated 
that their hybrids, with our linest half-hardy varieties, follow larj^ely the nativt^ 
Kpceies in hardiness of plant, perfect foliaAro, aiul complete iinfoldin^r of Hjoir 
llowers. It is also fully (lemonstrated that fine double varieti(*s can ho developed 
from primitive species in one ^feneration.” 

Over no liybrids of the wild ^jooseberry of Manitoba, pollinated by 
the cultivated variety (Jhampion, have fruited, lu repird to this the 
author says: 

“Thi^ leaves of all the hybrids are lar^fcr and thicker Ilian tho.se of cither parent, 
and the fruit ranges in size on dilfereiit plants from that of the Iloughfou to that of 
the (diampioii and Pearl. As comjiarcd with the latter sorts, the plants make fully 
twice as much annual growth of .shoots, the leaves are larger and thicker, the thorns 
are stronger, hut not as numerous, and tin*, fruit has longer stems, favoring more 
rapid jiieking. . . . The great surjirise of thi.s experiment is the fact that not one of 
the hybrids follows the wild s])ecies in leaf, habit of growth, or fruit. The (!ham- 
pion ]>olleii seems peculiarly prejM>tcnt. In all other work we have attempted in 
crossing on primitive forms, a large percentage of the seedlings have followed the 
mother very closely, often with very slight variations.’’ 

Crosses of tlic wild sti awberry of Manitoba with pollen of cultivated 
varieties have uot resulted satisfactorily. The author says: ‘‘We have 
secured the needed hardiness and iierfection of leaf, hut in no case have 
we secured the needed size for market or home use.” 

The cultivated species of asparagus, W. Wat.son {(inrd. Chron., ,vcr., 23 {lS9S)y 
Non. 583, pp. 1J2-124, fi(/s. 2; 585, pp, 147y 748, ftps. 2; 5S7, pp. 178, l79,jUj8. 3). 

American ginseng: Its commercial history, protection, and cultivation, G. V. 
Nasu ( U, S, Jhpt. 3pr., /Hrision of Bolauif BuJ. 16, rer,,pp. 32, ftps. 5). —This hulh‘tin 
has hoen revised by M. G. Kaius. 

To keep sweet potatoes {(pfcenslnnd Apr, Jour,, 2 {1898), A’o. 2, p, Notes on 
the storing of sweet potatoes. 

Observations on recent cases of mushroom poisoning in the District of 
Columbia, F. V. Covillk ( T’. S. Dent. Apr., IBriHion of liofanp Circ. 13, n r,, pp, 24, 
fi!l8, 27), 

Vegetable tests of 1897, L. IG Taft, II. P. Gladden, and M. li. Dean {Michigan 
Sta. Bui. 753, jip, 230-256 ).—The hullotiii i-onsists of de.scnj)tive notes and tabular 
data on most of the now and many of tht‘ standard varieti«‘s of lu'aus, cucumllers, 
lettuce, pepjiers, cabbage, eaulillower, sweet corn, ptj.is, and potatoes. The varieties 
that have proved nio.stsatisfactory siie as follows: Imtns —Cylinder Black Wax, 

Flageolet (?), Victoria, Golden Wax, Red Valentine, Cream Valentine, Stringloss Green 
Pod, Byer One Bean, and Improved Goddard; cilcuuiberu —Russian, Choice, Westerfield 
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rickliii*?, Wliito SiMTio, niid .fa])jinoao Climbincf; lettuce —Grand Ra])i(Is, Tniinia Ball, 
Kawson Mot Monso, All Seasons, tialf Century, I-^andreth Earliest, ftalian lee, Simp¬ 
son (Juried, ami Wondertul; tomaloee—Van^^htiw Earliest, Atlantii*, Leader, Unhy, 
Advance, l*otato-leaf lijnotnm. Acme, Heanty, Iji^notuin, Perfc^etion, O^itiinns, Golden 
(^ne(*n, Miner, ami Ponderosa; cahbittfe —Henderson Early Summer, Wakeliold, Early 
Drumhead, All Head, Early York, Antumn Kiny;, Liipton, Mid-8umm(*r, Succession, 
aud World Heater; potahun —Irish Cohbhu-. Six Weeks, Al^oma, White Ohio, Ifar- 
riujLi^ton Peer, Woodhnll, Aceiilental, Unchs Sam, Klondyke, Mill Manner, Good 
Times, Planet jr., ,Sir Walter Uah-i^h, Carman Mo. 1, (Jarman No. 8, Enormous, 
liural New Yorker No. 2, I’eachblow, L,ivin«.jston Hanncr, and Mcaiity of Moanties. 

Livingston’s celery book, E. .1. Hollistku {Columbus^ Ohio: A. IV, Liviugeton's 
/Sotifiy IS9Sy pp. Ody jujs. 19). —The book contains directions for the preparation of the 
soil, culture, and marketing of celery, based on twenty years’ experience witli tho^ 
crop. 

Preliminary report on Arkansas seedling apples, ,1. T. S iinson {Arkansas Sta, 
liul. 49y pp. 20y figs. IS), —For several years the author has been investigating the 
seeilling ap])h‘H of Arkansas origin. In this ]>reliminary report of the invi'stigation 
descriptive and historical notes are given on twenty of the most important of those 
seedling apples. 

American apples in Belgium, II. C. Morkis ( 1\ S. Consular It pis., ISPS, No. 210, 
pp. 4Sl-i3o). 

Manual of fruit-tree culture, A. Hkknk {Mnnml tVnrhorirultnre fruitiere. Mont- 
prllier: Catnillc Could; Paris: Masson d de.y ISOS, pp. SOI, jigs. 147). —The hook 
treats of soils and fertilizers for fruit trees; ])lanting, pruning, training, varieties, 
and disea.'ics of fruit trees; the picking and storage of fruit, etc.. A largo iiart of 
the book is devoted to the methods of pruning and training. 

Damage from cold and best methods of prevention (Florida Agr., 23, No. IS, 
pp. 173-173). —This is an address by the pn'sidcnt of the Florida State Horticultural 
Society on the <lamage of c(dd to orange groves and means of ))r(‘V(‘uting it. 

Future of some of our native fruits, nuts, and shrubs, .J. L. Bui>i) (Iowa State 
Jlort. Soc. Itpt., 32 (1S07), pp. 31S-3 J0). 

Winter protection of the peach, .1. C. Whitten (Missouri Sta. Itpt. IS97, pp. 
14O~l.^)0, figs. ft). —Keprinted from Bulletin of the station (E. S. K., {), ]>. Slk')). 

Cultivation and management of the peach, ,L (J. Whitten (Missouri Sta. Itpt. 
1807i pp. 139-104). —Keprinted from Bulletin of the station (E. S. K., J), ]). 827). 

Cooperative experiments with small fruit, I). T. Price (Mississippi Sta. Put. 
40, pp. <S').—The hulletiii gives variety tests and dir<‘cUons lV>r th(‘ culture of straw¬ 
berries, ras[)berrios, blackberries, and grapes. From t (‘sts of some 50 varieties of 
strawberries, the author recommeaids the following for northeast Mississipj)!: Lady 
Thompson, Ci escent, Biibach, Tennessee Prolific, Bramlywine, and Lovett. Tests of 
a limited number of varieties of raspberries and blackberries are la^ported. 'ruriuT 
was tlui only red raspberry and Gregg the only black raspberry that was satisfactory. 
Of the blackberries tested, Dallas, Snyder, Erie, Lawton, and Taylor ditl well. Of 
the 32 varieties of grapes tested, Pocklington, Triumph, Ridssling, and Moore Early 
liroved the best. 

Notes oi^small fruits grown in 1897, F. H. Hali. (New York Stale Sta. Puls. 127 
and 128, popular ed., pp. .7).— A popular edition of Bulletins 127 and 128 of the station 
(E. 8. R., 9, p. 1052). 

f Raspberries, blackberries, and grapes, L. R. Taft and 11. P. Gladden (Michigan 
Sla. Pul. 131, pp. 103-100). —The results of tests of 40 varieties of raspberries and 19 
of blackberries are given in tables aud descriptive notes. Notes are also given on 
sonui JO varieties of gravies, ’fhe following varieties of raspberries wore most promis¬ 
ing: Black —Palmer, Coiirath, Kansas, Gregg, Older, Black Diamond, and Mills No. 
15; purple —Shader, Columbian. Beckwith, and Redfield; red —Ciithbcrt, Loudon, 
Marlboro, Hansell, Plnenix, and Sta^man No. 1. 

Strawberry growing in New Hampshire, F. W. Rank {New Hampshire Sta. Bui. 
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47, ]>p. Ot-1 U, flgu. 7). —A t<^st <if i54 varivtic.8 of strawbori ics is rejioried. A tablo is 
showiiifi; tlio sizo and <*.Iiaracter of* tlio the tendetiry to produce nm- 

iierw atid iorin a iiiatted row, and the ainoiiut of blight. The fruit of each variidy 
is illustrated. Notes are given ou 12 of the iiiorc^ popular varieties. The bulletin 
also eoutains directions for the <;ulture f»f strawberries and note's from local straw- 
b(‘Try growers. G. F. Heede gives a report of tests of a large number of vaiieties 
during tive years. The varieties on tin* merits of wliiidi strawlx'.rry growers an*, 
agreed are: lbib:ieh, Crescent, Lovett, Wartield, Greenfield, Haverland, Jieverly, 
May King, Sharplcss, Marshall, and Mieln l Karly. 

Barrel strawberry culture, J. V. Oiimicr {Amer. Hard., 19 (ISOS), No. 173, p. 387, 
fi(L i).—Directions for growing strawberries in barrels. 

/Report of South H;aven Substation, T. T. \.\on (.Uichir/an Sta. liul. ir,.\pp. 
171-239).—'\:\w bulletin reports tests of KlI varieties of strawberries, fif) rasplierrii^s, 
20 blaekb<‘rries, 22 currants, 20 gooseberries, 70 eheiries, 511 peaches, MS grapes, 
110 plums, 1)6 pears, 19 crab apples, 135 apjiles, and 11 iiuiuces. The. results are given 
in tables showing such data as dates of blooming and ripening, vigor and produc¬ 
tiveness of plants, form, eoh»r, quality, and size of fruits, and the, like, the tables 
being a(^com]ianie.d by descriptivii notes. Notes are alsf> given ou dewberries, serviei^ 
berries, almonds, idiestnuts, pecans, hazleaiuts, walnuts, apricots, niulb(‘rrie8, nectar¬ 
ines, asparagus, and rhubarb. 

Viticulture, P. Coste-Fi.oukt (Lc« tvarnnr da vifpiohle. MootpvUicr: Caminc 
i'oulei; Paris: Massoa et Cie., 189S, pp. IIS, Jiga. /?/).—The book beUngs to IHhlio- 
fhrqao dn Progrh Agricole et lliicole.*' It tri'ats of the propagation and culture of 
grapes, soils and fertilizers, insects, diseases, ami the like. 

The chrysanthemum: Its past, present, and future, K. M. Wood {Trans. Massa- 
chnsrlis I fort. Soc., 1S97, J, pp. 38-43). 

The dahlia: A practical treatise on its habits, characteristics, cultivation, and 
history, L, K. Prac’ock {Atvo, N.J.: JV. P. Peacock, 1890, pp. 90, figs. /1).—Tlw book 
treats of the propagation, classilication, culture, and vai ieties of the dahlia, with 
chapters on dahlia exhibitions, the American Dahlia, Society, etc. 

The sweet pea, W.'f. Hutoiiins ('/’mas. Massachusetts Ilort. Soc., 1897, f, pp. 40-00). 

The propagation of orchids (Amcr. Florist, 13 (1898), No. 910, pp. 1133, 1333). 

The selection of trees, shrubs, climbers, and their disposition, G. W. Cak- 
RITTIIEU8 {Amn\ (lard., 19 (1898), No. 170, Sup., pp. 10, 11). 

Experiments in the use of commercial fertilizers (IVicucr 111 ns. dart. Ztg., 33 
(1898), No. 4, pp. 143-190 ).—The report of the oxperiuK'iits of A. Hebert and G. Truf¬ 
faut in the application of commercial fertilizers to various ornamental plants is 
trausliitcd from Journal dv la ISocictc nationalc dlhortivnlture de France 

Experiments in fertilizing potted plants with nutrient salt solutions, R. Otto 
{(iartmjlora, 47 (1808), No. 8, pp. 210-113, jigs. 3). —Hcliotrop<*, p(*largonium. Fuchsia 
hyhrida. Salvia splendens, and Pentstemon gentiauoides were watered with a nutrient 
solution at intervals of from five to eight days, being watered at other times as 
needed with ordinary water. The nutrient solution consisted of a mixture of 0 parts 
ammonium phospliate, 5 parts sodium nitrate, 5 parts potassium nitrate, and f xiarts 
ammonium sulphate dissolved in water at the rate of 1 ]>art of the mixture to 1,(K)() 
parts of water. Other plants of the same kinds wore watered entirely with ordinary 
water as a check. The plants watered with the nutrient solution were of a deeper 
green color than the others, had larger leaves, more numerous and generally more* 
vigorous branches, earlier llowcrs, and more abundaut llowers and fruit. 

The horticultural directory and yearbook for 1098 ( London: Journal of Horti¬ 
culture, 1898,39 ed.,pp. 480 ).—The directory contains alphabetical lists of the nuTsery- 
inen, seedsmen, and florists, of the ganloucrs, of horticultural builders, and engi¬ 
neers, of botanical gardens and jniblic parks, of the seats of the nobility, and of the 
botanical, horticultural, and floral societies of Great Britain and Ireland; county 
lists of nurserymen, seedsmen, and florists iji Knglaud and Wales, in Scotland, in 
Ireland, and in the Channel Islands, and of the seats of the nobility in Great Britain 
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anil Irolaiid; lists of the principal nurserymen, seedsmen, and florists of European 
eonntri(‘s and the llritisli colonies, of landscape <jardeners, and of commission mer¬ 
chants and sah smen at the Covent Garden Market, London; and tables, receipts, 
and mis(‘ellaiico?is information of interest to horticulturists. 

Garden-making; suggestions for the utilizing of home grounds, L. H. Bailey 
(Xeir Yorl': The Macmillan Co., JSDS, 2)p. 417^ Jiffs. — The book is om* of the 

Garden-craft series. It contains a chapter on such topics as propaiation of the land, 
sowing and planting, winter protection, forcing plants, insects and diseases, etc.; a 
chapter on the iilan of the place, including discussions of tlie “picture in the land¬ 
scape/’ the fundamentals of landscape gardening, specific examples, and how the 
iinjirovcinents are made; a chapter on planting the ornamental grounds, containing a 
list of ornamental plants hardy in ciuitral Michigan, and remarks by Ernest Walker 
on plants for floral idlects, flower beds, carpet-bedding, borders, annuals, bulbous 
and tuberous iilanls, hardy herbaceous perennials, climbing plants, etc.; a chapter 
on the fruit plantation, contril)ut(‘d largidy by L. U. ’faft, and including the grape, 
small fruits, northern orchard fruits, and subtropical fruits; a chapter on the vege¬ 
table garilen, written in large, part by F. A. Waugh; and a chapter on seasonal 
reinind(‘r8, giving monthly calendars of garden operations for the North by 
T. Greiner and for th(‘ South by II. W. Smith and F. H. Burnette. 

Greenhouse management, L. It. Taft YotT: Oran fie Judd Co,j 1898^ pp.SSSj 

figs. 128). —This is a manual on the forcing of flowiTs, vegetables, and fruits in 
greenhouses and on the xuo]»agation and care of house plants. Chaptt'rs are devoted 
to the insoc.t emunies and fungus diseases of greenhouse plants and the preparation 
and use of insecticides and fungicides. 

FORESTKY. 

Notes on the annual growth of forest trees, W. E. Lazenby 
Prop, Soc. Prom, A(/r, aSV/., /(S.9r, pp. //)-19 ),—This is the presidential 
address delivered by the author at the Detroit meeting of the Society. 
Tlie importance of growing forest trees and the preservation of wood¬ 
binds is pointed out, and tlie author urges tlie iilanting of forest trees 
for timber, shelter, and protection, as well as for ornament and land¬ 
scape effect. 

A report is given on an experiment begun in the fall of 1882, in which 
the seeds of a dozen or more varieties of native forest trees were col¬ 
lected and placed under suitable conditions for planting the following 
spring at (Joluinbus, Ohio. The species selected were wild black cherry, 
black walnut, black locust, sugar maple, c.atalpa, red maple, cucumber 
tree; white, black, and blue ash; bur, scarlet, and yellow oaks; American 
chestnut, Kentucky cotfee tree, and beech. The seeds were idanted in 
the S])ring of 1888, and, with the exce])tion of the chestnuts, oaks, and 
black walnuts, all the trees were transplanted from the seed bed when 
a year old.'* Tlie trees were grown in rows 3^ ft. apart and 2 ft. in the 
row. Careful cultivation was given for the first few years until the trees 
had attained sullicient size to shade the ground, when no further culti¬ 
vation was needed. Notes were taken from time to time on the annual 
growth and diameter, and the following observations were made relative 
to the growth of the trees: 

“(1) Thu iiicruase in diameter of trunk did not bear a constant ratio to the increase 
in height, but appeared to bo mainly dftpendent ujmn the leaf development. That 
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is, when the plantation was thinned the trees invari.ahly hrnnrhod lower, and while 
making a more rapid increase in diameter niadc a slower upward growth. 

**(2) Some species grew with great uniformity, despite the variation in season, 
while others presented a eonsidorahle dillcronce from year to year. For exani])le, 
the catalpa, wdiite ash, and yellow locust represented the greatest variation in annual 
growth, both in height and diameter. The hlaek cherry, black walnut, honey locust, 
and o.akH showed the least variation. In all cases the growth was the greatest when 
there was the most rainiall during the growing season. 

*^(3) When the foliage was injured or removed early in the season, or the early 
growth was arrested by a severe drought, it took several yc'ars to ov ereoine this check 
to normal increase, no matter how favorable the seasons were immediately following, 

'*(4) The greatest annual inerease, in diameter of trunk invariably took place in the 
side most fully exposed to the light, but the greatest growth in length of branehes 
was often on the side not fully exposed. Tliat is, although there was a greater 
aggregate growth of limbs ami branehes on the most <iX]>osed side, the greatest 
growth in length of single branehes was frequently on the shady side. 

*^(5) But one so-eulled ‘annual ring’was formed each growing season, and this 
was usually so well defined as to he easily counted. As .a rule lliese rings furnish 
not only a convenient hut reliable record of the age of trees. 

^‘(6) The trees that made the most rapid growth were the folh»wiug: Yellow locust, 
black cherry, catalpa, white ash, and hlaek walnut.'’ 

Tlie average height and diameter of ton fipotninons of sove^'a! varieties 
at the end of fifteen seasons’ growth are sliown in the following table: 


Growth of trees in fifteen seasons. 




/•Vv f. Veet. 

ft. 0 4‘J. (K) 

7.« 'AH. 00 

8.2 I AI 00 

0.1 I 30. 75 

0.0 3.5.50 

1 


The most rapid growth for any one yviiv was made wlnm the trees 
were three years old. The growth during this season was as follows: 
Yellow or black locust, 5 ft. 1 in.; black (fiieriy, 4 ft. in.; catalpa, 3 ft. 
7 in.; white ash, 4 ft. 10 in.; and black walnut, 3 ft. 7 in. 

Forestry conditions and interests of Wisconsin, I‘\ Roth ( U. S. 
Dept, Agr,^ Division of Forestry Hul. 76*, pp, 76, />/. /).—This bulletin is 
a report, by the author, of investigations made during the summer of 
1807, in cooperation with the HtJite (leologieal Purvey of Wisconsin. 
An introductory chapter is given by B. hk Fernow, chief of the divi¬ 
sion, in which the object and methods of the investigation are outlined 
and some conclusions and recommendations given. The inquiry was 
undertaken in order to ascertain definite and authoritative knowledge 
regarding the forest conditions of one of the most important regions of 
lumber production. The wooded area, of this region is steadily being 
redmied by logging, and to some extent by clearing, and little or nothing 
is done either to restock or protect the eut-over lands. The present 
system is estimated to causes an annual loss of about 800,000,000 ieet of 
lumber. Of the 17,000,000 acres of forest lands, more than 8,000,000 


Yellow or blnok lociiHt 

niar.k »;lierry. 

(Jatalpu. 

White aaii. 

Black walnut. 
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have been cut and largely burned over, so that it is said nearly one 
halt of the area is reduced almost to a desert condition. 

Tlie author reviews the forest conditions of the past and present, and 
tlie supplies of white, red or Norway, and Jacik pine, hemlock, cedar, 
tamarack, spruce, and balsam fir, together with liard-wood supplies. 
Tlie possible rate of accretion is given, but this growth is greatly 
reduced by clearing, logging, and forest fires. The effect of the forest 
on climate and rainfall is stated. The author claims that many of the 
rivers heretofore navigable or furnishing a largo water supply have 
been so reduced as to have their former utility greatly impaired. The 
extent and injury of forest fires in the State are mentioned, and sugges¬ 
tions offered for reducing them to the minimum. The forest conditions 
in different counties are given in some detail, together with lists of the 
principal forest trees of northern Wisconsin, the surface features of 
the State, amount of standing timber, etc. 

Forest technology and uses of wood, P. Uizzi {TcrnoJopiaforeslalerd utilizza- 
zione dei. hoschi. Milan: F. I'aUardi, lSf)7, Fol. Jj pp. ISOS, I'al. Ir,pp. 110, 

ill). 

Forest-zoological guide, C. Kkiaa:r {Forstzoolopifir.hn' cxcnruionn fiihrer, pp, ^77, 
fi{lf<.7S. Lvipsic and Vienna: Carl Fromme, 1S97; ahs. in Zool. Crnihl, 0 (ISO^), So. 4, 
p. loO ).—All introduction to tlio study of forest injuries. The suhjeet is consid¬ 
ered from the staud|)oiut of leaf, luirk, and wood injuries; injuries in mountains, 
and finally, injuries by mammals are considered. In an appendix all injuries 
care arrangcul according to the species of tree aflected. 'fhe work is of valno for 
its arrangement. 

How to apply forestry in spruce lands, A. Gary {Forvxter, 4 {ISOS), So. S, pp. 
50-61). —The author r<‘views the general forest comlitioiis of Maim^ and northrrn 
Now Hampshire, referring particularly to tlie spruce timber, and gives in eonsidcr- 
ahlo detail the trees found on a half aero of heavy sjunce timhor in northern New 
llam]).shire. He sliows how that about H,(H)0 ft. of tiinhor could be taken from this 
land, which would in no way diminish the value, hut would rather impiovo tlio 
growth of what was left. 

Wood pulp supplies and forestry, H. E. Fkrnow {ForvMvr, f (ISOS), Xo. 0, pp. 
5,1-56.) —The author in an address reatl before the American Paper and Pnlj) Associa¬ 
tion, at its meeting February, 1898, pointed out tho rapid development of the paper 
pulp industry and the rate of consumption of timber and the ]) 08 siblo advantage of 
forest manageimmt for the continued production of pulp wood. 

Notes on Pinus rigida, Hk Lacasse {Her. Faux cl Forcln, ner., ,2 {ISOS), No. 0, 
pp. 001-205). 

Forest growth and sheep grazing, F. V. Covili.e {U. S. Dept. Apr., Division of 
Forestry Dill. 15, pp. 54). —This hulletiu is a report of observations made regarding 
the effect of sheep grazing on forest growth in tho Cascade Range Forest Reserve. 
Tho author concludes that sheep grazing without proper restrictions and regulatioiis 
is detrimental to tho reproduction of forest growth, to soil conditions, and to water- 
flow. Wherever forest growth is to he maintained and tho Avashing of soils, with 
(‘onse(]ueut flood dangers, avoided, the greatest care and judgment should bo exer¬ 
cised as to the manner in which sheep grazing may he carried on without detriment. 

Forest trees, H. Louijie {Les vssenves foresiihres. Paris: Masson et (He., ISOS, pp. 
191). —'freats of tliii species of trees that yield resin. 

The development of state forestry in Saxony, F0ii.st {Forstw. Cenihl., 20 {ISOS), 
No. 4, pp. 192-197). 
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Iforest conservation, A. J. Hoyd {Queensland Agr. Jour,^ 0 {189S)j Nox pp. A7/~ 
IfuS^phl). 

Notes on the growth of forest trees, A. Heimkkl (Hlener 111 ns, Oart. Zty.j 
No, .7, pp. 9^-110^ Jiffs, S), 

Investigations in the stand of forests, Ziklaskowski {Ztschr. Forsi n.Jagdw., 90 
(AS’.O.V), AV>. pp, 199-197j Jigs. 9), 

Report on culture experiments with Japanese, Indian, Russian, and Amer¬ 
ican forest trees in Bavaria, II. Ma yu ( Forstw. Cent hi., 90 ( 1S9S), Nos, .7, pp 119-191; 
4, pp. 179-190, Jigs. 9), 

The reforestation of mountains, I>. dk la (»kyi5 {Jin'. iCanx vl Forvls, S. scr., 97 
(lS9S)y No. S, pp. 00-S9), 

The reforestation of the Loire basin, (7. JlKoif.LiAiin (Ilrr. iCaux cl I^'orcls, 9. scr.f 
2 ( 1S9H), No. S, pp. 911-999). 

The fertilization of forests, A. Tiiezaru {2. Congres Tnlernat, Chim. Appl., 1S90, 
llypp. 190-996), 

Japanese and Chinese conifers, Maxwell T. Masters ( Itnl. TJerh. Foissicr, 6 
{1S9S), No. If pp. 969-974). — IHnns sdpionij'ormis is described end eriticnl notes arc^ 
jjiven ofotlier species. A list of ‘M species of coniferous trees ocenrrin*^ in .lapan is 
<jfi\en. Tin* specimens dederinined are in the Do Candolle and Hoissier herbaria. 

The Robinia and Sophora (Her. JCanx et Forcis. 9. ncr., 37 (ASYAS'), No. 9, pp. 149- 
A>*/).—Notes ar(i ^iven on llobiniapscndacacia and Sophora Japonica). 

Osier culture, A. Sc-ILMID (I>ic Anpjlanznng und Hehnndinng dcr I{orf>~ nnd Handuud- 
flcn. Slut!gari: IC. Ulnur, 1S9S, 9. ed., pp. 116, pis. 4, Jigs. JO). 

Concerning the production of the cork Ocik (Jour. Soc. Agr. Jirahant-J Jain nut, 
1S97, No. 99). 

Amorican oaks, J. IIouua {Hnl. Soc. Cent* J'orst. Jielg., 9 {1S9S), No. 4, pp. J63-9S9). 

The distribution of pines in Cevennes, G. Farre (Jivr. J^axnx rf h'orefs, 9. scr., 
37 (1S9S), No. 6, pp. 176-178). 

Wyoming junipers, A. Nelson (Jlot. (iaz., 95 (1898), No. 3, pp. 196-199, Jigs. 9). — 
The ndationshi]) of the si)ecies of Jniiiperns is discussed and J. InighlH n. sp. is 
described and ligunnl. 

Late and early frosts in their relation to forestry {Mutlrich, 3o (1898), No. 4, pp. 

901-233). 

SEEDS—WEEDS. 

Report of the Danish seed control for 1896-97, O. IJostrup 
(Vopcniiafien: JSHSj pp. N7). —Tbe report shows that l,7h2 saini)les of 
seeds were examined from duly 1, 1<S00, to rJune 30, 1897. Of this 
number 934 samples were from seed dealers, 09 from seed growers, 508 
from farmers, and 251 samples for original investigations. Complete 
analyses were made of 1,184 samples, ])urity determinations of 243 
samples, germination tests of 310 samples, and miseellaneous determi¬ 
nations of the remainder. A summary of the results of Danish seed 
analyses made during the period from 1887 to 1897, inclusive, is given. 

The author states that in testing seed there are usually somewhat 
more hard seed \n legume seed during the fall months than at sowing 
time in the spring. If all samples examined had been tested in the 
fall, the percentage of hard seed would have been as follows: For red 
clover, 8 per cent; white clover, 10.4 per cent; alsike clover, 4.5 per 
cent; black mediek, 4.5 per cent; lucern, 6.2 per cent; and Ajithpliis 
vulneraritty 7.1 ])(‘r cent; or 1.5, 0.3, 1.0, 0.2, 1.0, and 1.1 per cent, 
respectively, greater than the results obtained in the spring. 
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The (lih’eroiit kinds of weed seeds were determined in the seed sam- 
I)les and results are snminarized in the report. 

Tlie author investiiL^ated the edcct of eoncentrated sulphuric acid on 
“ liard” seeds. It is well known that hard seed coats of wild or culti¬ 
vated legnnies c.an he prepared, botli by mechanical means and by the 
{lid of chemicals, so as to allow water to jienetrate the seed coat more 
easily and effect germination. A sample of Lathyrvs sylvestriH seed was 
steeped in coucentraled sulphuric acid for one minute and the germi¬ 
nation of tlie seed thus treiited compared with untreat;ed seed with 
results as follows: 


Effect of sulphuric add on (jerniinaiUm of Lather us sijlvesfris. 


Tiino of jformiiiatioii. 


1 to 20 (lays.. 
20 to 40 (lays. 
40 lo 00 (I;f\ M. 
00 to 80 (layH. 
HO to 100 (layft 
020 (lays ..... 

Total .. 


IVrrpiitiifXo of fferiii- 
inntioii. 


With 

Wit.lunit 

siil]>}niri<‘. 

Hulphiiric. 

acid. 

acid. 

10 

2 
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14 

16 

12 

8 

4 
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10 

8 
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The expenses of the control station during 180()-1)7 were 12,740.22 
crowns ($4,754), covered by analysis fees received and by a Govern¬ 
ment appropriation of 5,1378.47 crowns ($2,1 Ih).— F. w. WOLL. 

Seed testing, O. K. J>ale (Iowa *S7u. BhL })'p. 856, 857 ).—llrief 
notes are given on Ihiropean seed control, the progress of seed testing 
in America, and seed testing in Iowa. Tables are given showing the 
results of two tests made at intervals of one hundred days with lettuce, 
liarsni]), and watermelon seed. The seed was secured from ftve differ¬ 
ent firms, and shows (juite a range in the germinalion of the different 
samples. The lettuce seed had de[)reciated greatly in the interval exist¬ 
ing between the two experiments. The germinative power of the jiars- 
nip seed was slightly higher at the time of tlie second trial, and the 
Avatermelon seed gave a much better germination at the second testing. 

Dodders infesting clover and alfalfa, L. 11. Dewicy ( r. 8, Dept Agr., Division of 
JSolang (^rc. pp. 7, figs. /?).—Notes arc given on tlie occurrence of some injinions 
spiM'ies of Uoildcr, methods of propagation, distribution, and suggestions for their 
eradication. The species in the United States which are consider(‘(l injurious to 
economic crops are the following: Alfalfa dodder {Cuscuta epithymum), llax dodder 
{(\ epiliuum), clover dodder (C. raremosa chiliana), warty dodder {C, indeem'a)^ and 
field dodder (U. arrensis). 

Massachusetts weeds, U. E. Stone (Massachuscits State Tid. Agr. Upf. lS07f pp. 
^GS-fi77 ).—A statement is giv<*n of the intro<luctiou and spreacl of numerous weeds, 
together with a list of 30 species of the worst weeds, with directions for their 
eradication. 

Plants reputed poisonous to stock, F. M. Railev {Queensland Agr. Jour.y 2 
{1898)f No. 2, pp. 13J-lS3f pi. /).—All Hp<*cios of the Cycadacem are reputed pois- 
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onous to stock upon their lierb{i;;e. Maaroz^amia miqiu Uii ie cousidorod 

most iiijurioiis, us it is believed to i>rodu<*e in cattle a <lisca.se called rickets.’^ 
The disease causes a lack of control over the iiiovciiieiits of the hiixl le^^s. Yoiiii'j 
stock in ])oor condition seem most sub.jiud to the disease. Atfected animals may 
improve, but they are said never to comx>letel> recover. 

DISEASES OF PLANTS. 

The olive knot, F. T. Bioee'I”I’i {California Hta. lUiJ. 12o^ pp. 11^ 
2 )ls, ifjUj* d(jm, 1 ),—The author reports the recent tiiscovery in Mer¬ 
ced County, Calilbrnia, of the disease known as olive knot, which is 
said to be caused by Bad 11 ns oha\ Attention is calleil to the lack of 
satisfactory curative measures and the iinporlance of (quarantine regu¬ 
lations against infected nni seri(*s or olive groves. 

This disease, which has bc'cn known for some time in Southern Europe 
and elsewhere, seems to be widely extended, but the sq)ecilic cause was 
not known until 188h, when the specific organism was separated and 
the disease produc^ed by means </f iiuxiulation. The disease was first 
noticed in the orchard referred to above in 181)8 on a single tree. 
Siiuie that time it has sx)read over a large part of the orchard. The 
author visited the place in February, 1808, and made a somewhat lim¬ 
ited study of the disease. In the orchard were 141 oliv(' trees, 0 of 
which have been destroyed, 43 are seriously injured, (>1) show numerous 
knots, while the remaining 23 show little or no evidenc.e of disease. 
While there is but little evidence upon which to base Judgment rela¬ 
tive to susceptibility, in this orchard some varieties seemed more resist¬ 
ant than others, since some were not afiected, although surrounded by 
badly diseased trees. 

The roots of the trees seemed but little affected. On the trunks, 
wherever there was a jagged wound, such as is made by breaking off 
a branch or a blow by a plow, the knots were very numerous, the edge 
of the wound evidently serving as a qdace for infection. Occasionally 
small tubercles, varying from the size of a pin head to that of a pea, 
are found on the leaves, generally on the under side. The occurrence 
of affected leaves is very irregular, some of the most badly affected 
trees showing no tubercles on the h3ave8. The effect on the fruit could 
not be definitely ascertained. The owner of the orchard stated that 
the fruit seemed to be affected, as many olives rotted while undergoing 
the process of pickling. The nature and symptoms of the disease are 
given at some length, largely ([noted from Savastano’s descriq)tion.‘ 

The author conducted some experiments in a laboratory with knots 
collected during the winter at the time of his visit, but the material was 
very unfavorable, most of the knots being old and dry. However, a 
few were found which were still unbroken, and from the interior of 
these cultures were made, five of which agreed morphologically with 
the organism to which has generally been attributed the cause of the 
disease. 


I Oompt. Keud. Acad. Sci. Paris, 103 (1880), p. 1111. 
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Ill his coiiclusioiis tho author states that the olive knot disease is at 
present limited to a very small range in California, but as it iiromises 
to be very harmful in some localities special ])recautions should be taken 
to prevent its spread. The conditions which favor the growth of the 
organism are delicacy of tissue owing to vigorous growth or variety, 
high sap pressure, wounds, and hot weather. Various precautions are 
suggested to be observed in pruning and earing foi* trees lest the dis¬ 
ease may be spread. The author believes that olives from diseased 
trees are jierfectly wholesome and may be used for oil jiurposes unless 
the vitality of the tree is seriously affected, but that the fruit is prob 
ably useless for pickling. 

A destructive disease of maize, M. Kaoiborski (Brr. Jh ut. Hot, 
(resell,^ lo {1897)j No. 8 ^ pj), 475—478^ / 10 . 1 ).—The author reports the 
oceurrence in Java of a very destructive disease of maize due to an 
apparently undese.ribed fungus, Ferouospora mmfdiH. 

The disease attacks the young [dants, the first two or three leaves 
appearing healthy, but the subsequent ones becoming white or very 
light green. Later tho leaves (diange to such a degree that the white 
spots may be seen at <iuite a distance. The apjiearance of the discolored 
leaves is followed by the wilting and death of tin* plants. Exam¬ 
ination of the diseased leaves showed the presence of a uniseptate 
mycelium which bears very numerous haustoria. 'riirough the stomata 
appear the conidioidiores, which are J mm. high, // in diameter, and 
from 3 to d times dudiotomously branched. The conidia are sjiheric.al, 
lo to LS fi in diameter, and germinate in a few hours, producing one or 
more liyplia*. Culture experiments showed that the conidia when inocu¬ 
lated upon the leaves of maize produceil the (*Lara<jteristic s[)otting 
within twelve to eighteen days after the first inlection. The oogonia 
are IS to lio // in diameter, with a not very thick but resistant membrane, 
which bears a few small, conical thickenings. 

While the disease is evidently spread by the <*oni(lia being blown 
about by the wind, the author thinks the oospores in the soil the chief 
method of infection. The usual practice of alternating sugar cane ami 
maize would tend to increase the liability to <lisease through the pres¬ 
ence of innumerable oosjiores in the soil where the young maize ])Iauts 
have grown. 

Thus far the disease is known onZy from Java, and it is thought pos¬ 
sible that the fungus may have been introduced u[>on the m;iiz<‘ from 
some of the native grasses. The introduction of the disease into the 
great maiz^growing countries would be deplorable. 

The diseases of the sugar cane in Java, J. II. Wakker and 

A. F. C. Went {l)e Ziekten van het Suikerrict op Java. Leiden: 
E. J. 18U8, pp. 217^ pis, 25), —The authors describe, figure, and, 

where known, give remedial measures for the various diseases to which 
sugar cane in Java is subject. The divseases are grouped into four 
classes, those of the stalk, leaf sheath, leaf blade, and root. In addition, 
the gummosis of the sugar cane is discussed. 
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The diseases treated of are: Stalk diseases—smut ( UstiliUfo mcchari)^ 
red vot {Cidletotrichum fahatum)^ ananas disease or black rot {Thwlari- 
opsis cthaceticus)^ Marasmim mcrJiari, top rot, several forms of the 
sereh disease, and a striped disease; of tlie leaf sljeath—eye s^mt 
[Vervospora raifiniv)^ red rot [ISHct'otium s[).), sour rot {Sclerotium sp.); 
of the leaf blade—yellow spot (Crreospora kopl'ei), Sclerotium sp., rust 
(IJredo l rin^j^* spot ( Liptosphivna s(irchari), red s[>ot {Eriasphairia 

mcchari)jidyii spot( 6 Vm>.s 7 >om .s 7 (rr//(/r/),leaf i^iH)t(J*f:st((lo.zzia fttscescens 
sacchari), a disease causing a striped appearance of the leaves; root 
diseases—root rols, some of which are due to Cladosporhm jaranicum 
and Allaniospora radivieoUi, 

Tn addition, the authors j>ive a list of saprophytic, f'un^i which have 
been observed on the sii^ar cane in Java, together with tiichnical 
descriptions of the following- new species of fun^i: CoUrtoiridium fal- 
eatum^ Thielaviopsis ctliaceticus^ Ihjpocrca mcchari^ Maranmius sacclfari, 
and AUantoHitora rudicicola. 

Rhizoctonia strobi, a new disease cf Pinus strobus, K. Scholz 
( VerhandL K, K, ZooL Uoi. (JesvU. IT/Vn, /r (7N.97), No. .s, pp. 511-057^ 
Jigs, ()),—The author tij^ures and describes a new parasite of the white 
piiui. The attacks of the fungus were noticed in a 13-year-old mixed 
jdantation of pines. The disease, however, seemed to be contined to 
the one spe(ac‘s, although l^inns paroUnii was abundant. Several of 
the tret^s are dead, and hundreds slunv the luescMu^e of the lungus. 
During the growing season the diseased trees a])pear wilted; the leaves 
on the lower brandies become yellow or reddish in color and tend to 
turn downward. On the dying trees they become browui and in the 
later stages fall off. A changed appearance in the coloi’ of the trunks 
is noticed, especially near the collar of the tree. In tliis jiart of the 
tree an abundant mycelium is found. The j'ruiting bodies of the fungus 
have not been found. 

A number of succosful inoculation cxpei iments are reported in 
which the fungus was transferred to some trees and the disease w as 
developed. 

But little is known about means of ])reventing the disease, but the 
fungus is thought to gain entrance primarily through the soil. The use 
of lime on infected soil has not given advantageous results. 

The author has given the name Khizoctonia strobi to the fungus. 

On the viability of the winter spores of certain rust fungi, J. 
Eriksson {K. Landt. Alcad. Jlandl. Tidskr.^ (tsg?), No. 6, jfp. 371- 
This is a report of investigations conducted by the author dur¬ 
ing the years 1895 and 1890. The main conclusions drawn from the 
results obtained are summarized as follows: 

The winter spores of the black and crown rust fungi are viable 
during the spring following the fall when they formed, provided they 
have been outdoors during the winter, exposed to alternate frost and 
thaws, snow and rain. 

In the open air, under the climatic conditions prevailing at Stock- 
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holm, Sweden, the s|)ores ^^eriiiiiiate during? the iiiontliH of April and 
May. If tlie vial)l(‘ spores are prevcaited from j^ermiiiatiiij^ at the 
re<;iilar season by keeping* the rusty straw dry and indoors, their via¬ 
bility will be ])r(‘served during the sueeeeding summer and fall, into 
the month of Septtunber or even until October. 

The vitality of the s[)ores of the black rust of oats, rye, or barley 
generally diminishes to such an extent that they are incapable of 
sjneading disease alter a year, whether kept in or out doors. I>laek 
l usty wheat straw seems to preserve^, its <lisease-sprc‘ading faculty some¬ 
what longer, more than a single winter, but iirac^tically siieaking may 
be considered almost without im])ortance. 

If the, spreading of grain rust is ])revented by cutting, removing, 
and burning black rusty sti aw of ipiick grass and other grass along 
ditches, etc., the work should be done eitluu* late in the fall or very 
early in the spring, as soon as the snow is gone, so that the spores on 
the rusty straw shall not su(*ec‘e<l in germinating in Aiiril or the begin¬ 
ning of May, and thus contribute to the spread of disease in its 
immediate victnity.— f. w. woll. 

Annual report of the superintendent of spraying for Ontario, 
1897 [Oninrio Dept. A//r., Toronto, pp. Ifl). —A detailed report is 
given of the work conducted under the su])ervision of the author in 
spraying for the prevention of fungus diseases of orchard fruits. 

In addition to spraying with fungicides for the ])revention of dis¬ 
eases, experiments were made in sjiraying fruit trees while in bloom 
with ice water to ascertain the ettec't of caiUI rains on the fertilization 
of llowers and the setting of fruits, also to ascertain whether with 
lieavy blooming the tlow(*r could not be iiartially sterilized in this way, 
thus saving the labor of thinning the fruit. Three i)each trees, 3 jdum 
trees, 3 pear trees, and I ap^ile tree were selected for the work, the 
trees being in full bloom or just coming into bloom. Water cooled with 
broken ice was used, and the trees were thoroughly drenched for some 
time. All the trees were siirayed May 13, 14, and 15, and all except 
the peach trees again on May 17 and 18. The results were carefully 
watched, and no dilt'erence could be observed on the crop from the 
sprayed and uns])rayed trees of the same variety, nearly 100 tier cent 
of the blossoms setting in every case. 

It would appear from the results of this exi)eriment that cold rains 
during the blossoming period do not injure the blossoms unless the 
rains are iirolonged as to interfere with proi)er fertilization. 

The alfalfa leaf spot disease, R. Comus (Iowa Sta, Ihil, :W,pi},S5Sf 859, fig, 1 ),— 
Th<* author figures and describes the cause of alfalfa leaf spot {Pucudojicziza medica- 
gilt in). The history of tlie disease and ostimatious of the 2)robable loss caused hy it 
are given. 

Oil the barberry bush as a carrier and spreader of grain rust, J. Euiksson 
(Landtm. Manadshl., 1897^ So. 11, pp, 107-178), 

Principal results of the studies on grain rusts, J. Eriksson (Rev. Gdn, Bot,, 
10 {1898), Xo. 110, pp, 33-48, fig, 1). —Essoutially the same article as in Botanical 
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Gazo.tto, 25 (1808), No. 1, pp. 26-28. Butli sre editions of tho same article wliicli lias 
appcjirod in Swedish. 

Notes on some diseases of trees, L. Savastano {Hoi. Soc. Nat. Naples^ 11 {1897)^ 
pp. W9-lJi7). —The author gives uotes on the following diseases: Rot of Indian hg, a 
bacterial disease of grapes and olives, rot and giimmosis of medlars, canker of pop¬ 
lars, the C'aliforiiiaii disease of grapes at Sorrento, spoiling of lemons, etc. 

Report on the disease of chestnuts in Limousin, Auvergne, Perigord, etc., 
L. (Uuf: {Hnl. [J/ia. Afjr.y Franve]^ 17 {1898^^ No. l,pp. 148-161). 

A disease of chestnut trees, A. Mathey {Rev. Faux vt Forets, 3, aer., iJ {1898), 
No. 7, pp. .236-229). —The attack of Atjarivus mellcua and other fungi is mentioned, 
and the author states that much of the loss could be prevented by hotter attention 
to the trees. 

Rose leaf blight, 11. 1). Halsted {Amer. Florist, 13 {1898), No. 512, p. 951, figs. 2). 

The black speck of the rose, II. D. Halsted {Amer. Florist, 13 (1898), No. 517, 
p. 1170, Jigs. 2). —Notes are given of a diseas<‘ of rose leaves due. to attacks oi Pilo- 
bolus crysiaHnus. Withholding manure from underneath the bushes and applications 
of fungicides are recommended as preventive measures. 

The production of gum on cauiias, M. L. Lutz {Hot. (iaz., 25 {1898), No. 4, pp, 
280, 281). 

The lily disease {Florists' Exchange, lo (1898), No. 16, p. 407). —The author main¬ 
tains that Lilium harrisii will not stand overwatering or other injury, tho disease 
(luickly following HU<;h treatment. 

Diseases of variegated plants, H. 1). IIalsteu {American Florist, 13 {1898), No. 
51.i, p. 1106, jig. 1). —The author claims that the variegation lessens the ability to 
resist fungus attai-ks. 

A disease of Pinus monticola, J. Laurie {Hard. Chrou.,3. ser., 23 {1898), No. 591, 
p, 241). —Reports a iliseasc of this American pine. It proved to be caused by Peri- 
dermium pini. 

A new leaf disease of coffee, P. Hennings {Ztachr. Trap. Landw., 1 {1897), No, 8; 
abs. in Hot. Fentbl., 73 {1898), No. 11, p. 4W). — Notes are given on Rcmileia xcoodii, a 
new fungus enemy of coffee in German East Africa. 

Etiology of ‘"Malsauia” of Corylus avellana, U. Bkizi {Atti R. Accad. Lined, 
Raul., 6 {1897), II, pp. 227-.231). 

Notes on Sporotrichum globuliferum, Trabut {Compt. Rend. Acad. Sci, Paris, 
126 (7898), No. i, pp. 359, 360). 

Note on the distribution of Pseudocommis vitis, M. {Hul. Soc, Mycol. 

France, 14 {1898), No. l,p. 27). —Notes its occurrence in Scabiosa, Ruuiox, Toucrium, 
Acer, Glechoma, Verbena, Viola, etc. 

On the rdle of Pseudocommis vitis in the bulb disease of Crocus and dis¬ 
eases of the chestnut and palm, E. Rose {Hul. Soc. Mycol. France, 14 {1898), No. 1, 
pp. 28-36), 

Concerning Exobasidium vitis on grapes, V. Pegi.ion {Hoi. Knt. Agr. v Patol,, 

4 {1807), pp. 302-304). 

The grape o'idium, L. Hegrully {Prog. Agr. et Fit., 29 {1808), No, 14, pp. 417,418, 
pi. 1), 

Influence of fertilizers on the diseases and injuries of grapes, P. Costk-Floret 
{Prog. Agr, et Fit., 29 {1808), No. 12, pp. 563-372). 

Concerning the diseases of grapes in Baden during 1897, E. Beinling 
{fVohnhl. Laudtv. Fer. Haden {1898), Nos. 6, pp. 68, 69; 7, pp. 83-85). 

What is the proper scientific name for black rot of grapes ? E. Rose {Hul. Soc. 
Mycol. France, 14 {1808), No. l,pp. 24-26).—kn extensive synonymy is given, from 
which the author concludes the name should bo Guignardia ampelicida, as that name 
antedates all others by more than 12 years. 

The black rot of grapes, A. Prunet {Prog. Agr. et Fit,, 29 {1898), No, 14, pp, 
426-483). — k report made to the Congress of Viticulturists. 
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The black rot in Aveyron in 1897, E. {Prog, Agr. et I'iL, 29 {1S9S) No. 

On the treatment of black rot, (i. Hkkon {Prog. Agr. et Pit., 29 {lS9S)f No. /7, 

2^2). ry2S-5ni). 

On the use of corrosive sublimate for the prevention of grape disease, 

A. CiiKVALLiKU {Prog, Agr. et Pit., 29 {tSOS)^ No. 14^ 2>p. 421). 

On the treatment of pourriture grise, L. Dkguully {Prog, Agr. el l it., 90{/S9S)y 
No. Ifi, p. 4S9). —A powdiT, consisting of 8toatito92 per cent, sulphate of nlninina .‘1 jx^r 
cent, sulphate of lime 4 per cent, and sulphate of iron I per c.ent is described. 

Concerning a corrosive sublimate fungicide, L. Dfajkully {Prog. Agr. et Pit., 
29 {4S9S), No. ICy pp. 4S1-4S3).—A fungicide, consisting practiiuilly of 100 liters of 
water, 20 kg. salt, and 5 kg. corrosive sublimate, was sold in Franct^ during the 
past year at an extravagant price. Allowing for the market price of the salt a^d 
mercury, it is said that the water sold at 1.17 francs per liter. The (‘xtravagant 
claims for the fungi<*ido an‘. not substantiateil, although it has considerable merit. 
It was sold under tin* name Liqueur :intisepti(|ue agricoh*.*' 

Preparation and application of fungicides, W. C. Stiiujis {('onuerUcut Slate Sla. 
But. 125, 2>P- fin**' 10). —Directions jire given for the ]>reparation and application 
of the following fungicid<‘s: Copper-sulphate solution, Bordeaux mixture, Bordeaux 
mixture and Paris green, ammoiiiacal solution of coppi r < arbonato, potassium sul- 
jihid, corrosive sublimate, ami formalin. Various kinds of spraying apparatus are 
tigured and described, ihe cost of the materials is given, and brief notes on when to 
spray. 


ENTOMOLOGY. 

Proceedings of the ninth annual meeting of the Association of 
Economic Entomologists ( U. S, Dept, Atjr,., Division of EntomoUujij 
But, No, ,9, n, iter.jpp, 87), —The proceedings of the convoution held at 
Detroit, August 12 and 13, 1897. 

The present and future of apjylied entomology in AmcruHtj F,M, Webster 
(pj), 5-15).—Tlie jiresidential addn»,ss, consisting of general remarks 
on the value of the meetings of the assoeiation, the work and position 
of the entomologist, and his relations to politics, ete. 

Additional obserrations on the jmrasites of Orgyia leueostigma^ L, O. 
Hotrard (pp. 15-18).—These observations are in addition to those 
previously published by the author (K. S. K., 9, p. 258). From 5,000 
larva' and pupa', of Drijyia leueostigma,, collected in July, 1897, there 
issued the following species of parasites: Tachina mella, 220; Frontina 
frenchiifWiij-, Fiqjhoroeera elaripennis^ WA; sp., 13; Helieobia 

helieisj 4; Fhoroeera sp., 45; Chaleis ovata^ 551; Apanteles par orgy uvfS'y 
Dibraehys bouehea/nus, 10; total, 1,005. From the cocoons, 321 male 
moths and 704 female moths were obtained. One hundred and forty- 
six of the (laterpillars or chrysalids died from a disease that the author 
calls black rot and 33 from another disease that he calls red rot. In 
percentages the results were as follows: Moths, 21.07; dipterous para¬ 
sites, 22.02; hymenopteroiis parasites, 11.02; disease, 3.58; total, 57.69. 
This leaves about 2,000 chrysalids that died from some unknown cause. 
The mortality ratio was 79 as contrasted with 98.2 per cent at a corre¬ 
sponding time in 1896. 
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Temperature e^iperimentn aft a feeling received ideas on the hibernation 
of mjurious insects^ L. 0, Howard (pp. 18-20).—According to the result 
of experiments extending over a period of two years a change from a 
temperature of about 18^ F, to one of 40 or 50"^ and then back again 
to a lower temperature, is fatal. 

}[oteH on certain species of (■oleoptera that attack useful plants^ F. //. 
Chittenden (x>p. 20-25).—The following inse(*ts are noted: Orsodachna 
atrOj on pear and cherry; grapevine (‘ohis[)is (Golaspis bruunca), which 
has been found on beans, clover, Le Conte ])ears, potatoes, corn, 
tick trefoil, and the New Jersey tea j)lant {Ceanofhus americanus); 
horse-radish rtea-bcetle {Fhyllotreta annoraciw)^ which has been taken 
in Wisconsin and may travel eastward; Fsylliodespundulaia^ wliich is 
found on rhubarb in the District of Cohunbia; corn and grass feeding 
Ohjctocnemas [Chwtocnema puUcaria, (\ confiuis^ and C» parcepunc- 
tafa)^ which have been found upon corn and C, dcuticulafa in Maryland 
on barnyard grass; the hxuist leaf miner [Odontota dorsalis), the range 
of plants liable to be attacked by whicdi seems large and which has 
been found feeding on red clover under locust trees, and also on the 
]\o^ peanxit {F((leata comosa); Chclymorpha tbund on the sweet 

potato; Fpicauta trichrus, also found on the sweet i)otato and on hedge 
hmxlwiiCAl {Conrolvulus sejfium), and in Illinois on the may weed (Mamta 
\Anthemia\ cotula): false rose chafer {Macrodactylus angustatus), 
which seems to ])refer th(^ black or sour gum {Nyssa multifora)^ chest¬ 
nut (Castanca deutata)^ oak, particularly <*hestmit oak {Quercus prinus 
et al.) and sassafras, and has also been beaten from dogwood, hickory, 
and persimmon, but the leaves of these did not appear to be fed upon 
to any noticeable extent; and the potato-bud weevil (Atithonomus 
nigrhius)y found on the eggplant in Maryland. 

An experience with Paris green, T, l>, A. Cockerell (p. 25).—The author 
notes that in tlie case of an application of Paris green to the peach, as 
a remedy against Allorhina mutabilis, the ])oison which entered over* 
ripe peacdies passed into the circulation of the tree so as to affect 
neighboring branches injuriously. 

The present status of the iSan Jose scale in Michigan, IF. H, Harrows 
(pp. 27-80).—The scale occurs in the IState in thirteen ditferent local¬ 
ities. The introduction of the scale into Ottawa County is traced 
to stock received from New Jersey in 1800. As it winters in Ingham 
and Ottawa counties, it is thought very likely it will winter safely 
further north. 

Vernacular names of insects, (\ P. Cillette (])p. 32-84).—A list of 
common names is given with a view to improvement in orthography. 

Notes on Cape of Good Hope insects, C, P. Lounsbury (pp. 34-38).^— 
Among the insects noted as injurious in South Africa is the red¬ 
winged locust (Aeridium purpuriferarum), which has decreased in 
numbers from attacks of a fungus disease identified with Empusa 
grylli. Artificial propagation of the disease was tried, but owing to 
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uiit’jivorable ineteoroloj^ical conditions was found to be a failure in 
most cases. The author also notes as injurious a pyralid moth 

peach ma^^got {(JeratitiH eap'itata), n serious 
l)Ost from a horticultural standpoint, attacking peaches, nectarines, 
guavas, orang(‘s, and lo(piats; and the red scale (Aspidiotus atirantii), 
one of the worst foes of citrus growers, whi(;h was very injurious in 
nearly all parts ol' the (colony last year. The scale has no im]u)rtant 
insec^t foes or enemies in the colony; the small ladybirds attacking it 
have little effect and the impoi ted species, with the exception of one 
(OrcHs (lustralasi(v) have not survived. Fumigation has been success¬ 
ful. The ptinid beetle (^Sitodrepa pmiicva) was found attacking leather 
and binding of (locuments in colonial archives. Phijlloxera vastafriv 
seems to be increasing, but so far as known no leaf infesting form 
appears in that region. 

A UHvful Amvrivan avnlv L, (), Hoicard (pp. *38-10).—It is noted 

that there occurs in the southwestern part ol'the United States, on the 
creosote bush, a light insect (Crrococetts (/nercKs) that seems important 
on account of its commercial possibilities. Other 8})C5cies of the genus 
found in l^orth America noted are Tachardia mrxintna^ 7’. gvmmifvra^ 
T, pnstidata^ and T, vornuta. The commeniial importance of 

the Chinese and Japanese Prierrm peda and the Indian (Jeroplastes 
ceri/erus has already been established, and the species (C. //or/r/ewm) 
occurring in the South in the gall berry deserves notice as do(‘s also 
Cerococciis quercusj which has been recorded as teeding on (fnerms 
ohlonpi/oWt^ Q, undulata^ and (f. aprifolia. Remarks are made on the 
chemical character of the wax secreted by this insect. 

Lnsects of the year hi Ohio^ F, M. Webuter and V. W, Mally (pp, 4b- 
4h).—Besides the periodical cicada {Gieada septendeeini) and tin*, chinch 
bug (filissas Jei(copterns)^ there are noted the San Jose scale (Aspidiotm 
pernidosns), oyster-shell bark louse (Myfila,sj>is pomoruni)^ Colorado 
potato beetle {Doryphora lOdineata)^ aspai agus beetle (TV’/ocom aapar- 
«(//), cankerwori!! {Anisopieryx rcrao/u), l)ollworm (Ueliothia armiyer)^ 
Brachyrhynehus yranulatas^ Coriseus fera.s on Ijeptoieriui doUdmita 
tarnished plant bug {Lyyns pratenHis)^ bagworm ( Thridopteryx ephemera'- 
formis) from which a tachinid {Stnrmia distinvta) was bred; common 
mealybug (Daetyloplus adonidmn)^ which was observed to be preyed 
upon by the slug lAmax eampestris; Allorhina nitida, usually not abun¬ 
dant in Ohio, but reported as doing considerable injury in 1896 to 
tomatoe^j in the southern part of the IState, also as being very abundant 
this year in the central part of the State; the tsmhuud {Euphoroeera 
elaripennis)^ which was reared from the larva of Vadodasys unicornis; 
Conotraehelus nenuphar^ from which four samples of t^igalphuH eurculi- 
onis wore reared; an unknown species of Tyroglyphus found aftecting 
walnuts and chestnuts; larva*, of Papitio troilus^ the time of the emer¬ 
gence of the imagg of which is noted; larViT. of Onectra distincta, which 
during the present year did considerable damage to young idums, 
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grapes, and nursery rows at Troy; Oherea himaeuJata, a larva of which 
was found boring in an apple twig and its luetliod of work noted; Ham 
anielis vm/miana, the larvic of wliieh were found similarly boring in a 
twig of witch-hazel; Conotrarhelus posficatns, which was reared in great 
nuinbers from a lot of acorns of Quercus alha; and the grape-root worm 
(Fidia viticida)^ still a pest in the vineyards along Lake Erie, notwith¬ 
standing the increased inimbers of parasitCvS. xXn experiment with 
tobacco dust and kainit as remedies against this j)est is noted, which 
showed tliat tlie kainit can scanudy bes ap|)lied strong enough to be 
effectual. 

Oil the preparation and use of arsenate of lead. A, //. KirJdand (pp. 
4G-40).—To make 10 lbs. of arsenate of lead in IbO gal. of water, as 
used in the work against tlie gypsy inotli, there is reijuired about J.‘> lbs. 
21 oz. of acetate of lead and 5 lbs. 7‘rJ o/. of arsenate of soda. Tlui 
relative amounts of thescj two salts must be governed by their purity. 
Tlie best results are obtained by preparing the poison according to the 
method described in the iiaper read by the author at tlui last meeting 
(E. S. 11., 0, X). 000). The method of weighing the salts in connection with 
the gypsy moth work is noted. The (M)st of the lead mixturc^s is about 
04 cts. per pound, exclusive of freight, labor, boxing, etc., whhdi latter 
fac.tors it is thought should not increase the <M)st over \ (d. a pound. 
A lio-gal. galvanized iron tank has been found more convenient in wood¬ 
lands than a larger one. To x>revent clogging a strainer of wiie gauze 
with 70 meshes to the inch is used, and for the same purxmse a wire 
gauze strainer is inserted in the nozzle of the spraying ajiparatus. 
Arsenate of lead when applied to foliage in the form of a s^nay is shown 
to be very ])ermanent. Even in unfavorable weather from 00 to 80 per 
cent of larva* are destroyed. Three to four pounds of the mixture are 
eijiial in etVect to 1 lb. of Paris green, but it is nevertheless a cheaper 
remedy. Another arsenate of lead, the diplumbic arsenatci, has been 
l)re])ared from nitrate, of lead and arsenate of soda at a somewhat 
smaller cost than that noted for the arsenate of lead. 

Notis on the malodorous earahid^ Nornius pppma us^ IL. />. Barroirs 
(PX^. 40-5;i).—A very offensive odor was traced to this beetle. 

Notes on inseetirides, C\ L. Marlatt (pp. 04-03). —Soax>s, resin washes 
and compounds, x>ure kerosene, kerosene emulsion; the lime, salt, and 
sul])hnr wash; hydrocyanic-acid gas, steam and suxmrheated water, 
arscnicals, and lime are discussed. No more unsatisfactory material for 
work against insects can be found than soft soap. The formulas often 
given are criticised as calling for too large an amount of water. 
Exx^eriments have shown that an addition of 1. oz. of lime for each 
(luart of diluted soax) will render soax) tiuid when cold, oven when 
in strong solution. Exxieriments in making a soax> with x^otassiitm 
hydrate and oil are mentioned. For trees iive years old and under 1 
gal. of resin wash is thought suHicient per tree, while for trees twenty 
to thirty years old 0 or 8 gals, may be necessary. Several formulas are 
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mentioned. The objection is raised to the Webber and Swingle formula 
that there is a large amount of sediment. Pure kerosene was used on 
diiferent trees without ill effects. The soil was mounded up at the 
Imse of the young trees to prevent the oil collecting at that point. On 
one large ])each tree sprayed at least 1)9 per cent of the scales were 
killed. The remainder were protected by masses of leaves about the 
limbs. Identical results were obtained in spraying Euonymus. The 
experiments were j)erformed when the trees were dormant. A manu¬ 
facturing plant for kerosene emulsion in (kilifornia is noted where 
the emulsion is made at a. cost of l.‘l cts. ])er gallon in the undiluted 
state. When diluted the cost is a little over 1.] cts. per gallon. 

The lime,salt, and sulphur wash seems to be lessctfectivein northern 
California, where moist conditions prevail. Successful experiments are 
noted with hydrocyanic-aind gas on trees on th(‘. grounds of the 
Department of Agriculture. 

P^xperiments with formic, aldehyile gas produced no results. It is not 
worth considering in comparison with hydrocyanic-acid gas. 

The beau leaf beetle, F. //. Chiffentleit (pj). (M-71).—It is noted that 
Cerofom(( tnfareata been found on beans in iiortions of Maryland 

and Virginia, and it is thought probable that the sjiecies is on the 
increase. A brief account of the literature is given, and of theinseePs 
occuiTen(*e in 1S97. The insect in its different stages is described. Its 
distribution is given from Canada southward to the Gulf States and 
westward to Kansas and Minnesota. It has been found attacking tick 
trefoil, hog peanuts, (iowpeas, and beans. The beetles attack plants 
somewhat differently, sometimes attacking the edges of the leaves, as 
in the case of the hog peanut, sometimes even consuming the mid rib. 
In the case of the bean and the cowpea they form hu ge l ound holes in 
the leaves. As they feed on the uinler surfaim of the heaves and are 
at rest, during the greater portion of the day they sehlom attract 
attention; but on wild plants they are found in the center of the upper 
surface near the tops. The nature of their work is somewhat similar 
to that of the grapevine colaspis. The eggs are laid around the stem 
of the ])lant in clusters of from G to 10 and the larvic attack the ])lants 
at this point. In Minnesota the first generation is said to feed on beans 
and the second on cowpeas. In the District of Columbia it is thought 
that the period of egg deposition extends from the middle of May 
through June, and that the entire life cycle probably reejuires six 
nine weeks. Siuaying with arsenicals and clean culture are advised. 

Noten on Anaraia lineatella, A. B, Cordley (pp 71-75).—The work of 
this insect in Oregon on j)each and prune trees and strawberry ])lants 
is discussed. It is thought that two species must be involved in the 
description of Anarsia lineatella, or else a dimorphism due to food plants 
and seasons exists. One of the sjiecies it is thought feeds normally on 
strawberry ])lants, the other upon trees of the genus Prunus. It is 
thought that possibly one may be Anantla, pranm. 
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A HuccesHful lantern trap, (\ l\ Gillette (pp 75, 76).—There is here 
described an apparatus of tin consisting of 3 pieces—a funnel 22 in. in 
diameter and 20 in. high, with a stein 2^ in. in diameter which fits inside 
the neck of a reservoir which has a removable bottom. In the reservoir, 
which is 5 in. in diameter, is placed a. quantity of excelsior and a 3-oz. 
wide-inoiith cyanid bottle. In one night before 12 o’(;lock as many as 
2,000 moths and 3,000 beetles, besides other insects, were taken in one 
of these trai>s hung under an electric light, and tlie majority of the 
specimens were uninjured. 

O viposi Hon in if oung forest trees hy Tetraopes few oral m, C, T\ Gillette 
(pp. 76, 77).—The method of egg deposition by this insect, as observed 
by the author, is described. The insect, as watched, occuiiied one min¬ 
ute in cutting a cross slit and fibout nine minutes in depositing her 
eggs in it. Four such cuts were found on one petiole. Three contained 
two eggs each, the other, one. The insect does not confine its attacks 
to the soft majde nor to the petioles of leaves. 

A few insects that hare been unusually ahundant in Colorado this year, 
C, /^ Gillette (pp. 77-70).—There are noted the peach-twig borer (Anar- 
sia Hneatella),vf\\\Q\i probably reached Colorado from California; ILaltiea 
punetipe7inis, found abundant on grapevines and the red ras])berry and 
to some extent on strawberry plants, and plant lice (Jlyalopterus pruni, 
etc.), against which whale-oil soap in the proportion of 1 lb. to 8 gal. 
o(‘ water was found more eftective than the ordiufiry kerosene emul¬ 
sion. Schizoueura amerkunia seems to be greatly increasing in Colo¬ 
rado. It begins its attacks at the opening of the first buds, and when 
the clusters of leaves reach a diameter of 3 to 5 in. they die and the 
li(^e migrates to other leaves, which they cause to turn yellow or reddish 
and to roll. This species has been severely attacked by the larvic of 
Syrphus amerieauus. Another syrphid (fJupeodes volucris) was very 
destructive to lllppodamia eonreryens, more so than the common lady¬ 
bird. 

Notes on insects of Noneay and /Sweden, .1/. Nchiiyen (pp. 70, SO).— 
The following common iiests are noted: Agriotes ohseurus and Diaean- 
thus ameus, Agriotes lineatus, Oseinis frit, Ghlorops pumilionis (tfenk 
opus), Gecidomyia destructor, Phyllopertha horticola, Oligotrophus 
alopecuri, Gleigastra {ar7nillata^), Diaeanthus ameus, Tipula oleracea^ 
Anthomyia hrassiew, ISilpha opaca, IHeris hrassiew, MeUgethes wneus, 
Psila rosw, Tip 7 tla oleracea, Syromastes 77 iarginatus, Getonia metallica, 
Adhnonia tanaccti, A7itho7io77ius poiiiorum, Garpovapsa ponio7iella, PhyU 
lohins py 7 *i, Phyllopertha horticola, Psylla 77iali, Aphis mali, Telephorus 
ohseurus, Phytoptus pyri, N€7natus rihesii (ventricosus), Zophodia conro- 
lutella, Typhlocyba rosw, Aphis rosw, Tetraiiychiis teJarius, Jlylurgus 
pviiperda, Lophyrns rufus, Bupalus phiiarms, Gecido77iyia braehyiltera, 
Tetranychus sp., Orgyia antitpia, Bo7nhy.r 7'7ihi, Hypo7iomeuta variabilis, 
i/. padi, and Apoderus coryli. 

Notes froTfn Maryland on the prmcipal mjurious insects of the year, 
W, 0. Johnson (pp. 80-82).—The following insects are noted: Phyio- 
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nomus punctafusj Chwtocnema pulicaria^ Upitrix cncumeris^ Fj. parvula, 
Trichoharis trinotata^ Sphinx (Protoparce) Carolina^ Aphis gossypiij 
A, brassicw, A, persicm-niger^ Myzus cerasi^ Diabrotica vitataj Mur- 
gnniia histrionica^ Anthonomus signatus, Orapliops marcassitus^ Pyp<^- 
phorns (Paria) canellus^ Conotrachelus nenuphar^ and JHplosis pyrivora. 
Ill the coinineiits on the San Josc^i scale [Aspidiotus prrniciosus) it is 
noted that in an orchard containing 28,311 trees 13,000 are now dead or 
dying. The partially mature insect has been found in large elustc^rs on 
crab grass (Panicnm sangumalr). 

Fates on some Htile-lcnown insects of economic importance^ ir. (i, John¬ 
son (])p. 83-85).—The following are noted: Hydraria marginidens^ found ^ 
boring into tlie main stems and larger branches of cosmos jilants; 
Pyrausta ferrugalis^ found injuring young tender lower leaves of tobacco 
in a hotbed; Uranotes melinusy found on beans; Cerotoma trifurcata 
(C\ observed in a patch of wax and Lima beans; Vrambus 

caligmosellusj which was very destructive during 1807 to young corn in 
several counties; Tribotium madensj found in mill products sent from 
the State of Washington; and Aspidiotus forbesi^ which during the 
season has been found very abundant on young a])])le, piiar, and cherry 
trees. 

A list of the members of the association is appended. 

Revision of the Tachinidse of America north of Mesdco, J>. 
Coc^lTji^LETT (17. aS. Dept. Ayr., Division of Entomology Pul. 7, tech, 
ser.j pp, 154). —This, a luirely technical toxinomic inonogra])li, is so 
arranged as to be of great use to the student. The economic impor¬ 
tance and the habits of the group are very briefly noted, and the 98 
species of parasites, arranged alphabetically in cfinnection with their 
proper hosts, are listed. This is followed by a list of the 1(>9 hosts in 
alphabetical order, with mention of the s])ecies of the group parasitic 
ui)on them. The orders of the class Insecta are attacked in the propor¬ 
tions shown by the following figures; Ilymenoptera, 12; Ueiniptera, 1; 
Orthoptera, 4; Coleoptera, 17; and Lepidoptera, 130. Leucania uni- 
puncta and Orgyia leucostlgmaj each with 7 species of parasites, are 
the two forms most severely attacked. 

Following these lists is a brief exi)lanation of the classilication and of 
the terms employed. A long table of genera and a list of 34 unrecog¬ 
nized genera are given, introductory to the systematic*- arrangement 
of the genera anci the description of species. 

On the biology of Ocneria dispar in Russia, N. Kulagin ( Tllus. 
Wchenschr. Ent,^ 2 (18,97), Fo. 27^ pp. 418-420 ).—This pest appeared in 
great numbers in the government of Kostroma in 1895 and 1890. In 
1894 and 1895 it appeared in great numbers along with Ocneria monacha 
in central Russia. The period of devastation generally lasted about 
three years, but in the region of Moscow it lasted four years (1893-1896). 
In 1895-90 in the government of Nijninovgorod the moths appeared 
from July 8 to 18. 

It was found that the eggs would stand a temperature of 40o R. 
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(122<^ F.), but when deprived of their covering were killed by 15^ K. 
The larvic appeared at the beginning of May and molted live times 
before pupation. Pupation occurred at Moscow July 2. 

In some places in Vovonesch 20 per cent of the young eggs were 
killed. In many ])Iaces the insects were severely ])arasitized. In Vla¬ 
dimir 40 ])er cent of the piipjc were so alfecled; in Moscow in 1805 20 
per cent and in 1800 57 to 00 per cent. Tn Vovonesch in 1804 70 to 80 
per cent were parasitized. In Mos(m)vv the parasites were mostly Hies. 
At one place near Moscow l.j to 2 pud (49 to 72 lbs.) of eggs were col- 
le(‘ted from one hectare. In Vladimir 70 pud (2,741 lbs.) were collected 
from 0,000 hectares (14,830 acres). 

A remedy for trial in the destruction of the worm of the vine 
(Cochylis), 3. Dufoi k [Chron. Atfr. Cant, If) (7<s.97), No, pp, 

21C)-2l ^()).—After mentioning the commonly useil ])yrethrum and the 
Ihictuations in the su])ply of the same, the author considers the sub¬ 
stitution of terebinthin for pyrethrum in mixtures. It is suOicient to 
dissolve .‘5 kilos of bhutk soap in scsveral liters of warm water, aftcu'wards 
adding tluM'ido cold water to make 100 liters, finally adding 2 liters of 
the essence of terebinthin. These 102 liters of solution will cost about 
3 A francs—less by hall' than the cost of the pyret hrum. It is inpmrtant 
that not more than 2 j)cr cent of the terebinthin should be employed, 
lest it damage the grapes. 

The following expiriments are noted: (1) Soap, 2 per cent; terebin¬ 
thin, 1 i)er cent. Worms treated by ])lunging bunches of grapes rapidly 
into the solution. Of 21 worms, 3 were killed, 3 injured. (2) Same 
solution with the addition of colophane. Of 8 worms, 3 were killed, 2 
injured. (3) Black soaj) 3 per cent, terebinthin 2 per cent. Of 04 
worms, 41 were killed and 10 injured. (4) Black vsoap 3 ])er cent, sul¬ 
phurous terebinthin 2 ])er cent. Of 10 worms, 11 were killed. (5) Black 
soap 3 per cent, terebinthin 1 ]>er cent, oil of colza 1 |)er cent. Of 33 
worms, 20 were killed and 5 injured. Analogous results were obtained 
by replacing the terebinthin with benzin. ((>) Soda, 3 per cent; terebin¬ 
thin, 2 ])er cent, with and without the addition of blue vitriol 2 per cent. 
Many worms killed but grapes greatly damaged. (7) Black soap, 3 ])er 
cent; terebinthin, 3 ])er (icnt. Of 24 worms, 18 were killed and 5 in jured. 
This last solution, it is noted, burned the grape bunches, the parts most 
sensitive to its action being not the llower but the small pedicel that 
supports it. A similar elVeet follows the use of the 2 ])er cent solution 
in a very slight degree, but this, it is thought, is greatly counterbalanced 
by the worms killed. 

Contributions from the New Mexico Biological Station, No. 2, on the collec¬ 
tion of Diptera from the lowlands of Rio Nautla, in the State of Vera Cruz, II, 

C. If. T. Townsend {Anti. Matj. Xat. Hist., fi. ser., 20 {IS07)j new 

Psyclioilid {Psiichoda punciatvila), ii new Tabanid, several Syrphids, and two new 
Phasiids are described. The distinctive features of Tahanns m ex i ran ns and varieties 
are brought out tabularly, as are also the characters of several forms of the Syrpbid 
genus Nausigaster. The author is confidoiit that seviM*al H])ecies of this genus occur 
in North America, and three of them are described by Williston under the name of 
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Nausiganter punctuhda. The author distinguishes the species from N. punctulata as 
follows: 

(1) (a) A single spot on the wings; 5 thoraeie vitt.e; from California; N.nnimacu- 
lata n. sp. (/>) Spots on wings; the spots not continent; only 2 thoracic vittje; 
from New Mexico; X. puuctnlata^ Will. 

(2) The 2 wing spots continent, forming a more or less well-detined and extensive 
picture, the basal cell mostly tilled with the picture; I thoracic vitta*.; habitat, 
Lowlands of Texas to Hra/il; N. meridionallSj Towns. 

(8) 'fhe second basal cell almost wholly hyaline, h’rom the Texas lowlands; K, 
(jerminata n. sp. 

Five new sfiecies of Volucolla are distinguished from one another and Williston’s 
Clnetonhora in the same manner, riridnuo n. sp., is distinguished by the oocummee 
of a prescutal row of bristles; its bright marked, greeai scutellum and copper 
abdomen ; Cha'to]>hora liy its hyaline wings with only a milk tinge in obliipie lights; 
Opalhta n. sp., by its metallic scutellum, which n^sembles the abdomen in color; the 
absence of stripes on the face and cheeks and of yellow on the abdomen, and by its 
wings bi‘ing strongly shaded with brown; Itaphtvhtmi n. sp., by its striped face and 
eln‘eks; Codin’ n. sp., by its brown yellow seaitellnm, tlie second abdominal segment 
resembling it and the rest of the abdomen being yellow; Nantiann n. s])., by its sec¬ 
ond and third abdominal segments being ol'the same color as the scutellum, by a 
nearly equal siibtriangnlar patch on the anterior corners, and by a similar easily 
distinguishable patch on the anterior corners of the fourth segment. 

Report of the State entomologist for 1897, W. M. Scik’Vykn ((■hristiamn, 1S9S\ 
2)p. i5, ill.). 

Contribution to the knowledge of some of the gall-making insects of Vallom- 
brosa, G. Ckvconi {Malpifiia. 0 {1srC),pp. Cl-i-1n7). 

Ants’ nests, A. Fomci. ( luh-rnat. Jour. Micron, and Xal. Sci.. .1, ncr., 7 (/S97), Xo. /Id, 
pp.,'i47-SSlj ph. /).—'this is a translation of tlie author’s “ Die Nester der Amcisen” 
published at Zurich in ami is an interesting discussion ol‘ the v irions forms of 

nests, the operation of building them, and other coll.ateral qm^stions such as sym¬ 
biosis, the kindred rolatiims between ants and plants, nests of mixed colonies, 
migiatpry nests, rojid buihling, etc. 

On the attraction of flowers for insects, ,1. Litbiux iv {dour. Linn. Soc. Hot. Lon- 
don, do (ASYAS’), .Vo. /d/, pp. fJ70~.'7S). — From the results of a series of tests the antlnir 
maintains that botli color and s<*ent art', instninumtal in guiding and attracting 
honey hees. The experiments of Flateau are said to bo inconclusive, many of them 
being conducte.d upon mutilatcMl lb»wers with no checks. The author placed drops 
of honey on the bright blue, bracts of Lrynijinm anicIhyHtinum as well as on the 
dowers, and both were visited indiscriminately. Solutions of sugar and saccharine 
were pla<*ed near by, and the first was visited, whih' the otlier did not attract a 
vi.sitor. 

The San Jos6 scale, H. Osnoux {Iowa Sta. Hut. "10, pp. SOO-SOf, figs. d). —As this 
insect does not occur in Iowa, this article, which is a brief po])ular account of it, 
the jdants that attra<*.t it, etc., is intended as a warning noti (!0 to those (‘.oneerned. 

The woolly aphis of the apple, ,T. M. Stki>man {Missouri Sta. lipt. 1S97, pp. PO-Ol, 
figs. 0). —A reprint of bulletin 35 of the station (E. S. K., d, p. 155). 

The lesser'kpple leaf folder and the leaf crumpler, .1. M. Stkd.man {Missouri 
Sta. Rpt. JS97, pp. 02-80, Jigs. 0). —A reprint of bulletin 3(i of the station (E. S. K., 
9, p. 157). 

Insect enemies of the locust, A. 1). IIopki.vs ( finest Virginia Farm Review, 0 {1898), 
No. 8, pp. 88-98, figs. 6). —The author gives a popular description of and figures 3 
principal enemies of this tree, namely, the locust leaf be<^tle, locust tree borer, and 
the carpenter worm. The iinlu^althy condition of the yellow and black locusts in 
the State has within recent years .attracted considerable .attention. 

Termites, B. Gkahsi and A. Sandias {Quart. Jour. Micros. Sci. [London], n. ser., 40 
{1897), l,pp* 1-78; abs. in Jour. Roy. Micros. Soc. [London], 1897, No. 6,pp. 370-372 ).— 



ENTOMOLOGY. 


69 


This is a translation by W. H. F. Blanford of Orassi’s Italian memoir on the consti¬ 
tution and development of termite societies. The memoir is the result of a loii^ 
series of observations on Calotermes and Tenues. It is conclud<‘d that all the species 
of Termitidje belong to one of two main types of colouieS) whicdi are: 

(1) A colony over which a king and <(ucen preside. The king and queen once 
possessed two fully developed wings. When a colony is orphaned a pair of royal 
substitutes or neotinic forms are cho.seu. 

(2) A colony with numerous neotinic queens and with neotinic kings, which are 
present for only short periods. This ty]»e of colony is not Ibiindcd by the royal forms 
that govern it, but by detache<l ]»ortinns of a. ]>reexisting colony. 

Many fully winged insc.cts leave th«‘ nests of these termites every year. Some of 
those of dalotermes flaricolm found new colonics, but umler ordinary conditions those 
of TermtH IncifuifiiH are not able to do so, at least in Sicil\. The males and females 
swarm separately, and consccimmtly consanguiinms mating is scarcely imssible. 
After settling on decayed trees, the winge<l (Calotermes get rid of their wings and 
begin to burrow; the st'.xes pair and each pair founds a fresh colony. Communica¬ 
tion between the insects in both genera is by Jerking convulsions of the whole body 
which produce sounds which seem to be heard by the insects, ami members of the 
same nest recognize each other. 

Tin* Termitida* live on triturated, di^ad, or decayed wood particles mixed with 
saliva disgorged by their fellows, and their excrement. A cobmy of soldiers whic h 
can not gnaw wood soon dies of starvation, but a single large larva which is con¬ 
stantly burrowing can keep S or 10 soldiers alive on its excrement. Dead, diseased, 
or even healthy but supertlnous individuals of the sam(‘s speides and the salivary 
secretions are also (‘at<‘.n. Water is sometimes imbibed, but not habitually. 

By varying the quantity and ]>roportion of nutriment the insects vary the forms 
in the colony, obtaining workers, soldiers, and neotinic forms. The neotinic forms 
are produ<*ed liy the administration of large (|uautiti(‘S of saliva, which gets rid of 
jiarasitic protozoa found within the alimentary canal. Newly hatched larva* rec(‘ive 
nothing but saliva, while those destineil to become workers or soldiers receive little 
or none. 

Termett InrifajfUH often migrate from one tree to another, carrying eggs and young. 
Thus it sometimes hajipens that communication with the male, colony is lost and 
they arc compelled to form imw colonies. In Calotermes strangers of the same 
species are received into the nest. If the colony is orphaned, cn cn a roval pair may be 
so received. .lealousy among royal forms i.s less noticeable than in the case of bees. 

Some notes on the parasites of Orgyia leucostigma, L. (>. Howakd (/Voc. Ent. 
Soc. Wanhiugiouj -/, No. 2^ pp. (U/-03 ).—In the discussion that followed the reading 
of this paper, an abstract only of which is givc'u, B. K. Fernow mentioned 
that twenty yi'ars ago on the island of Kuegen in the Baltic Sea an outbreak of 
ihrpiiia pudUmnda occurred, iluring which the (lovernment exiiended large, sums in an 
endeavor to dc^stroy the pest. During the progress of this work it was noticed that 
large numbers of parasites were issuing from the cocoons. 'rhereu]n»n the work of 
destruction was stopped and the parasites given an opportunity to rmish their 
work. The result was that next year they had pracd-ically (‘xt»*.rminated the moth. 
Thus a large amount of money was save<l. 

W; T. Swingle referred to a ease that came to his notice in Florida in which 
spraying with Bordeaux mixturi^ resulted in killing a 1‘ungus parasite of the orangi^ 
s(*nle, in consequence of which the scale increased enormously. 

W. B. Alwood noted that at Richmond, Virginia, an outbreak of (>oes pnlvernlenta 
on the elm caused losses amounting to from $15,(KK) to $20,000. 

Reports on the results and the cost of liming against the nonne in the 
Olbersdorf portion of the State Forest Reserve of Augustusburg, Tiiiei.mmann 
{Tharand. Forsi. Jahrh,^ 47 (1897), No. 2 , pp. 247-233). —The cost of labor is placed at 
2 marks (57.6 cts.) for men, 1.08 murks (35.7 ots.) for women, and 60 pfennigs (14.3 
cts.) for children. The entire cost of liming 9.32 hectares amounted to 325.01 
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marks ($77.:i2), or :i4.S7 marks ($8.30) per hectare. The cost for the collection of 
nun moths Tor throe yoars is given as follows: 1894, 794 moths, 110.49 marks; cost 
per moth, 14 pfennigs; 1895, 701 moths, 137.12 marks; oost per moth, 20 pfennigs; 
1890, 398 motlis, (>3.11 marks; cost per moth, 10 pfennigs, 'fhe average nnmb(*r 
of moths oaptiiroO per hectare in tlie throe yi^ars was 20, 33, and 19, respectively. 

FOOPS -ANIMAL PRODUCTION. 

Comparison of the thermogenetic or dynamogenetic power of 
simple food stuffs with their nutritive value, A. Chau veap {(Umpt. 
RnuJ, AvtuL Sci. raris, [1S97\ Xo. pp. 1()70-1()7S, <hjms. 2).— 
Three experiments with a dog made by the author’s usual methods ’ are 
reported witii but tew details, hi the first experiment the dog was fed 
a basal ration of meat to wldeh isodynamic quantities of lard and sugar 
(l:‘J.37o) were added in ditTerent periods. The (piantities fed Avere— 
meat 100 gm., lard .*>1 gm., and sugar 121 gin. 

Jn the second exjieiiment to a basal ration of meat, fat (lard) and 
sugar were added in dilterent periods in (piantities intermediate between 
tlnar isodynami<* and isoglvTogenetie values; that is, in the ratio of 
1:1.83. Tlie amounts ted were—meat r>00 gm., lard 110 gm., and sugar 
200 gm. 

In the tliird exiieriment to a basal ration of oOO gm. meat was added 

110 gm. tat or 108 gm. sugar; that is, the amounts of sugar and tat were 
proportional to their isogiycogenetie^ values (the amount of glycogen 
whi(di could be formed from each). In all tlie experiments soim* muscm- 
lar work Avas lauTormed. 

Among tlie eoiielusions r(‘aehed AV(‘re the folloAving: The heat of com- 
biistion (often assumed to represent the real nutritive value) of sugar 
and fat is not l h(‘ measure of the energy which tlic^ two substances fur¬ 
nish tor the production of force in tlie animal body. TIkto is a consid¬ 
erable diserepaiuiy between the two values. It the heat of combustion of 
cane sugar is 1, that of tat is 1..52, and not 2.87r>, the isodynamic value 
ordinarily assumed. ()u the otiier hand, sugars and tat possess the same 
nutritive value Avhen consumed in quantities proportional to the amount 
of gly(*()g(Mi AA hieh they can form. Thus, 1.52 gm. of cane sugar or 1 
gm. of tat yields l.Ol gm. otglyeogcui, in the one case l)y hydration and 

111 the other by oxidation. The diitereiit nutrients are not directly 
sources of ])otential energy, i. e., of energy in tlie Avorking muscle, 
(xlycogen aloin^ (which permeates the museles) can bo regarded as the 
source of mnseiilar work. It is continually used up and renewed and 
equilibrium inaiiitaiiied. 

Jt is needless to remark on the im])ortance of the bearing of these 
deductions on the value of sugar as a nutrient. 

'Th« iinthor h;is devised a re,s}»irat4on apparatus which permits the inc.asuremont 
of the insj)ircd and respired jiir and a detenninatien of the respiratory (piotient. 
The respiratory inoveinoiits are also recorded grapliically. The amount of mnseular 
work performed may bo measured.-—Arch. Physiol. Norm, et Path., 5. ser., 8 (1890), 
pp. 563-571. 
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The importance of asparagin for animal nutrition, M. Chomsky 
(/>6T. riiysioh Lab, Landw, Tnst. Ualle^ /.?, pp. 1-12 ),—To study the 
nutritive value of iisparagiii an experiment divided into five ])eriods 
was made with a Southdown sheep. The periods were all of eight 
days’ duration, except the fourth, which was seven days. In the first 
period the animal was fed a normal ration, winch contained Jis little 
nonalbuminoid nitrogen as possible. For tliis ])urpose oat straw and 
sesame (‘.ake were selected. In the sec>ond t)eriod the ration eontainc<l 
the same amount of nitrogen-free material, but th(*> amount of protein 
was diminivshed. In the third period the ration was the same as in the 
sec.ond period, except that ;isparagin was substituted for the protein 
omitted. In the fourth j)eriod,the ration was made up of the same 
ingredients as in the first period but contained a larger quantity of 
l)rotein. In the fifth i)criod the ration was the same as in the fourth, 
ex(^ei)t that part of the protein Avas omitted and an equivalent amount 
of asx)aragin substituted for it. The food, urine, and feces were 
analyzed. The results of the experiment are reported in full and are 
summarized in the following table: 
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At the beginning of the test the sheep weighed 42.4 kg. During the 
first period he gained 1.7 kg., during the second period his weight 
remained unchanged, during the third period the gain was I kg., and 
during the fourth and fifth periods O.b kg. 

In the author’s opinion the experiment shows that asparagin can take 
the place of protein only when combined Avith cjirbohydrates; that is, 
when it forms part of a normal ration or one containing an amount of 
carbohydrates greater than necessary. Asparagin does not simply 
improve the digestibility of carbohydrates, but exercises a definite 
function Avhich is different from that of carbohydrates. 

The author also reports an experiment with the same sheep in which 
amid nitrogen was substituted for protein. The amid nitrogen was 
supi>lied in the form of beets. The ration consisted of 600 gm. of oat 
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straw, 3,500 grn. of beets, and 11 cc. of sesame oil. According to the 
author’s analysis, this furnished 27.43 gm. of true protein, 13.72 gm. of 
amids, and 0.10 gm. of nitrates. The teat lasted 8 days. The daily 
nitrogen balance was as follows: In food 7.72 gm., in urine 2.77 gm., in 
feces 4.02 gm.; gain, 0.93 gm. The coeihcients of digestibility were: 
Dry matter 55 per cent, protein 47.9 per cent, fat 53.1 per cent, crude 
fiber 3i.O per cent, and nitrogen-free extract C0.3 ])er cent. Tlie sheep 
gained 0.5 kg. in weight during the eight days. In the author’s opinion 
this test does not warrant general <leductioiis. 

The work of other investigators with asparagiii is reviewed at length 
and many experiments quoted in detail. i 

Examination of Swedish fodder plants, IV, A. (S. Keleoben 
and L. F. Nilson (/r. Ijondt. Akad. HmuH, Tidskr.,36 (1^97), A o. 5, pp. 
7^99-370 ).—In continuation of work previously reported (1>. S. It., 4, 
pp. 768, 971; 7, i). 497) the authors give the results of a study of the 
economic flora of Sweden, especially of the northern regions. Analyses 
are reported of 6 samples of grasses, 16 of Oyperacejc, 25 of Leguini- 
nosa^, and 6 of miscellaneous plants. The investigation includes a 
comparison of Trifolinm prn/cw,sc grown from native seed and seed from 
a number of countries, in the following table is given the composition 
of a number of the feeding stuffs. The greater number of them were 
grown at the experiment station at Albano (near Stockholm). 


Composition of iSivedish fodder plants. 


Naino of \ jiriol v. 


Bromvs inennig _ 

Dactylis fjlomerata . 
Featuca elatior . 


Anthyllis vjilm'raria . 

Axtrayatvg cH'vr . 

A utrayultm/alt'aftih . 

AfttragaluH ylyciphyUvg . 

Agti'oijntu^ jflyri]ihyl(u» . 

Lathyrns heterophyllus . 

Ijothyrug latifoliun . 

Lathyntg inarUimus . 

L(fthyrug waritimvn . 

Lathy ntH jdatyphyflvh . 

MeUiotiig alba . 

Melilotua macrort^za . 

(hwhrychis gativa . 

Orohus taberogvs . 

Orobvg vemvs . 

Tiifoliiiin jmnnonicuyn . 

I'rifolinm pratenge (SwediHli scod). 
Tnfolinm yraienge (Norwegian 

Hoed). 

Trifolinm pratense (Solilenian need) 
Trifolinm pratenge. (FJngliHh 8e(Ml). 

Trifolinm rt^yens . 

Vicia, altigisima . 


Wa¬ 

ter. 

J»ro- 

tein. 

Ktlier 

ex 

tract. 

Criule 

liber. 

1 Xitro- 
! gen 
! free 

1 ex¬ 
tract. 

i 

Min¬ 

eral 

niatter 

Total 

nitro- 

gen. 

I)i- 
ge.s ti¬ 
lde ni¬ 
trogen 
in 

total. 

Amid 
nitro¬ 
gen in 
total. 

Vr ct. 

/Vr rt. 

/Vr ct. 

Per et. 

Per et. 

Per et. 

/•, 

r ct. 

per et. 

Per et. 

7 1(» 

7.O0 

1.84 

31.19 

' 45.40 

7. 47 

1. 

120 

75. 3 

13.9 

6. 27 

12. 09 

2. 08 

31.23 

; 38.46 

8.07 

2. 

0.30 

85.2 

19.5 

«. 7U 

0. 7H 

1.48 

33. 99 

1 44.22 

0. 74 

1. 

085 

75. 8 

24. 9 

7. 72 

l.'t.Ol 

1.94 

28.8t) 

37. 13 

10. 44 



84.7 

30.8 

ti. 

11 07 

1.64 

28. 37 

1 41. 18 

10. .55 

1 

807 

88. 1 

25.7 

r». 14 

15.17 

J.87 

20. 38 

41.07 

9. 37 

2 

420 

89.7 

27.4 

7. 11 

19, 02 

1.91 

25. 37 

45. 62 

9. 47 

1 

009 

88. 1 

10.2 

7. 1<) 

19. 00 

1.99 

22. 80 

; 41.04 

7.65 

3 

040 

89.3 

28.6 

d. (>5 

22.73 , 

3.00 

28. 20 

30. ti4 

8. 72 

3 

037 

91.2 

35. 3 


18.99 

1.87 i 

33. .53 

31. 09 

7. 27 

3 

038 

90.9 1 

39.4 

«. 76 

ir>.4.5 1 

3.47 ; 

. 28. 41 

, 37. 52 

8.39 


473 

85.8 1 

34. 3 

r».7r> 

; 13. 37 i 

2.48 ' 

' 29. 52 

41.96 

0.92 

2 

140 

78. 0 1 

19.5 

7. ur> 

27. 71 

2.34 { 

i 23.14 

, 33.45 

6.31 

4 

443 

92.9 

42. 9 

0.70 

, 17.01 

1.55 ! 

1 32. 60 

, 32 30 

9. 09 

•> 

818 

92.0 

38 9 

6. HO 

1 8.41 1 

1.10 

39.16 

36. 90 

7.51 

I 

345 

82.1 

21. (t 

6. 32 

1 9.91 1 

1.67 

28. 79 

: 47. 15 

6. 10 

: 1 

680 

00.3 

! 12.0 

6. 19 , 

; 20. K4 1 

2.91 

20. 27 

43.88 

5.91 

3 

336 

89.2 

1 10.9 

0.92 1 

22. 80 1 

1.35 

23. 66 

1 38.56 

! 6.71 

3 

048 

1 92.7 

1 31.7 

6.07 1 

13.47 

1.25 

28. 87 

.39.83 

1 10.51 

2 

155 

80.5 

17.2 

7. 12 i 

1 13. 08 1 

1 1.93 

25. 98 

43.89 

. 8.00 

2 

1 

83. 1 

' 21.4 

1 

7.21 

^ 13. 17 

1.87 

26. 37 

' 43.07 

8.31 

2 

108 

85.6 

: 23.3 

0.72 

13.82 

1.92 

24 90 

; 44.65 

7. 90 

2 

211 

83. 0 

20.2 

0.04 

12.82 1 

1.72 

26.13 

44.40 

8. 39 

1 2 

051 

1 83.7 

22.5 

6.8t 

10.06 

1.78 i 

15.98 

^ 50.42 

8.95 

2 

570 

! 90.3 

30.6 

6.52 

14.05 

' 1.58 

33. 02 

1 36.77 

1 

7.16 

1=“ 

391 

87.9 

20.7 


—F. W. WOLL. 
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The cooking of meat {Uei\ Gen. Sci. Pures et Appl, 8 {J897), No. 
19^ p. —A brief summary is given of experiments by (i. Fiore' and 

E. Vallin^on the temperiituie of the interior of meat cooked in different 
ways. Fiore measured the temperature by inserting bits of metal, 
whose temperature of fusing was known, into the interior of i)ieces of 
ineiit. Pieces of meat were also inocmlated on the surface and interior 
with a solution rich in the spores and bacilli of charbon. After cook¬ 
ing the meat in various ways guinea pigs were inoculated with the 
meat .juice. It was found that prolonged broiling was the most satis¬ 
factory method for destroying the bacilli and the s[)ores. The broiling, 
roasting, and brazing i)ra(*ticed were not entirely satisfactory. 

A^allin tested the* temi)erature of difterent parts of tlie meat by the 
introduction of capillary tubes containing cliemical substances whose 
melting ])oint was known. In general his conclusions wer(‘ the same 
as those cited above, lie calls attention to the fallacy of the popular 
opinion that rare meat is more nutritious and digestible than well- 
cooked meat. 

Pig-feeding experiments, d. Klkin (Milrh ZU/.^ {1897). A'av. 8^pp. 

111-1 Hi; 9y pp. 180-133). —The author reports e\'i)erimeuts made at th(‘. 
Dairy Institute at J^roskaii in 1806 to study the nutritive value of skim 
milk, beaus, peas, whey, and potatoes. The eight pigs used were 
divided into four lots, each lot including a boar aiul a sow. The test, 
which began July 15 and continued twenty-four weeks, was divided 
into four periods of 35, 12, 42, and 40 days, respectively. Lot 1 was fed 
skim milk, whey ud potatoes, and beans; lot 2 received the 

same ration as lot 1 excei)t that peas were substituted tor beans; lot 3 
had the same ration as lot 1 except that the cjuantity of beans was 
decreased one-half and the (juantity of skim milk proimrtionately 
increased; lot 4 received the same ration as lot 1 <‘xcept that half as 
much whey was fed and a proportionately larger amount of potatoes. 

It was assumed that 1 kg. of skim milk was equivalent to 120 gm. of 
beans and that 3.2 kg. of whey was equivalent to 1 kg. of potatoes. A 
slo]) was made of tiie ditferent feeding stulfs, the beans or peas being 
first soaked and the potatoes cooked and mashed. In the early ])art of 
the tost the milk and whey were fed warm. 

For four weeks before the beginning of the test pro]>er the pigs ate 
628.25 kg. of skim milk, 157 kg. of whey, and 47.5 kg. (»f potatoes and 
gained 37.5 kg. in weight. 

One of the pigs in lot 2 was sick and was dropped at the end of the 
second period. 


* Ann. Ig. Sper., 1897, No. I, p. 21. 

2 Rev. Hyg. ot Police Sanitiiire, 1897, No. 9. 
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A detailed statement is given of the gains made during the test 
proper. The average results were as follows: 


Urn hUs of piff O edin<j. 


r,<)t 1 

Ia)1 '1 
Lot ;t 
r.ot4 


The rations fed to lots 1, and \ were regarded as of ])ractically the 
same value. In tlie author’s opinion the assumption was warranted that 
skim milk could be substituted for beans and whey for potatoes iii the 
proportions mentioned above. 

The i)igs were slaughtered alter the (‘onclusion of the test, and the 
live weight and dressed weight were recorded as well as the thickness 
of the l)acon and the amount of belly fat. 

Fig-feeding experiments, d. Klein (]\!Hcli (i.s.97), 5/, 

j}p. 807, H08; pp, KJ4-8x^7 ).—In continuation of the work rei)orted 
above the author made experiments with ])igs in 1807. Kight Mcisen- 
Vorkshire boars were divided into four lots of two each. Lot 1 was fed 
skim milk, barley, and potatoes; lot 2 the same ration as lot 1, except 
that whey was substituted for skim milk; lot 3 the same ration as lot 1, 
with soaked peas substituted for part of the skim milk; and lot 1 the 
same ration as lot 3, except that the peas were cooked. 

The test ])roper began May 17 and continued twenty-two weeks. It 
was divided into thiee periods of 42,42, and 70 days. During the four 
weeks before the beginning of the test proper the pigs consunuMl 810 
kg. of skim milk, 50 kg. of barley, and 140 kg. of potatoes, and made a 
total gain of 73.25 kg. The food consumed and the gains made during 
the test proper are recorded in full. 

The third period with lot 3 covered only forty two days. In order 
that a- comi)arison may be made between lots 3 and 4 the food consumed 
and gains made by lot 4 during the same length of time are included 
in the following table, which shows the average results for the 4 lots: 


Loijytb 
of tost. 


Dai/s. i 
KW 
77 I 

i 

IfiH I 


Skim 

milk. 


Kg. 

4 J 7 

:{43 

!)31 

427 


FihmI (‘.oimiinuMl. 


Wliov. Pot.‘I loos.! 


Kff- I 

1 .H 07 
4 H 3 ! 
1 . 8 D 7 
987 i 


A//. 
89 (i 
196 
896 
1.176 


noaiiH. 

P<*afl. 

A'//. 

126.0 

Kg. 

37.8 

Of). 3 

126 . 0 : 



tiaiu in 
woifiht. 


liesuHn of feeding pigs. 




Loti.. 
Lot 2.. 
Lot 3.. 

Lot4.. 

Do 




Food <‘oii 8 iimod. 


___ 





ol v\ 
purimmit. 

Skim 

milk. 

, Ilarloy. 

1 

PoUltoiiH. 

1 

j Whoy. 

1 

1 iVan. 

1 

Daya. 

Kg. 

Kg. 

Kg. 

! Ky. 

1 Kg. 

1.54 

1,309 

480.9 

472.5 

154 

574 

480.9 

472.5 

980 


126 

504 

372.4 

364 


Hr 

94.5 

154 

574 

480.9 

472.5 


1 126 

504 

372.4 

364 


73.5 

L__ 






tiain in 
weight. 


A>. 

106 .ro 

172.50 
145.00 
173 . 75 
147.90 
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III the hrst period the nutritive ratio of the rations fed to the four 
lots and the corresponding gains made were—Lot 1,1:5.3,21.38 kg.; 
lot 2,1:0.2, 22.63 kg.; lot 3,1:5.3,23 kg.; lot 4,1:5.3,24.13 kg. In the 
second period the corrcsjionding figures were—Lot 1,1:5.56,26 kg.; 
lot 2,1:6.6, 26.75 kg.; lot 3,1:5.8,26.38 kg.; lot 4,1:5.8, 26.13 kg.; and 
in the third period, lot 1,1:6.1,35.88 kg.; lot 2,1:1.73,36.88 kg.; lot 4, 
1:6.6,36.13 kg. 

In every case the greatest gains were made on the ration with the 
widest nutritive ratio. One kilogram of skim milk was found to bo 
eijuivalent to 125 gm. of peas. In the author’s opinion the cooked peas 
were to bo jneferred to the soaked peas. 

At the conclusion of the test the pigs were slaughtered. Data are 
given concerning the live weight, dressed weight, thickness of belly 
fat, and bacon. The percentage of water, iodin value, melting point, 
and viscosity of the fat were determined. The test is discussed at 
some length from a financial standpoint. Substituting whey for part 
of the skim milk in lot 2 etfccted a saving of $2.40, estimating skim 
milk at ().(> ct. and whey at 0.15 ct. per kilogram. It was calculated 
that 1 kg. of skim milk gave a return of 1.152 cts. 

Horse feeding: Tests of the digestibility of oats, hay, and the 
“new corn product,” II. J. Patterson [Mariiland Sta. BnL 
•i6).—Tests were made with two horses weighing about 850 and 950 
lbs., respectively, to determine the digestibility of timothy hay, oats 
(whole and ground), shelled corn, corn meal, and the <Diew corn prod¬ 
uct.” Tlie new corn product is prepared by grinding cornstalks, from 
which the blades, husks, and pith have been removed, into meal which 
in general appearance resembles coarse bran, dried malt sprouts, or 
brewers’ grain. 

The digestion experiments were usually of fourteen days’ duration, 
nine days being regarded as a preliminary periml. Analyses were 
made of the food and feces, and the nitrogen in the urine was deter¬ 
mined (except ill the test with ground oats), thus giving data for the 
study of the metabolksm of nitrogen. The digestibility of timothy hay 
was first determined. In the rations in which hay was fed with other 
materials the amount of hay digested was deducted from the total 
amount digested in determining the coetlicient of digestibility of the 
other materials. 

Ill one instance the horses were fed a mixed ration containing no 
coarse fodder except the new corn product. It was made up as follows: 
New com product 50 per cent; hominy chop, ground oats, ground rye, 
and linseed meal each 10 per cent; and gluten meal and wheat bran 
each 6 per cent. In the author’s opinion such a ration possesses an 
advantage over ordinary rations, as all tlie ingredients, including the 
coarse fodder, can be mixed together. 

2234—No. 1-6 
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EXPERIMENT STATION RECORD. 


The (joefllcicnts of digestibility iu the difterent exi)erimeut8 are shown 
ill the following table: 


CoeffivUnlH of diyentibiUt if of rations fed io iHtrsen, 


Dry siib- 
wtlinoc. 


1‘rot will. 


Kat. 


Nit.rojjoii- 

IVoo 

oxtraci. 


Cnido 


Aah. 


Tiinol liy liny: 

J*er rmt. 

Per cent. ' 

Per eenf. 

Per cent. 

J*er eent. 

/Vr cent. 

IltM'ao 1. 

47.77 

23. 97 1 

50. 78 

50.51 

48 34 

39.03 

Horse 2. 

39. 3) 

18.35 I 

43. 79 

44. 05 

36. 90 

28.90 

An enige. 

43.51 

21. 16 , 

47. 28 

47. 27 

42. 02 

33.09 

AVliole oats: 







Horse 1. 

77. 24 

87.98 

80. 00 

83. .52 

49. 01 

i 80.01 

UcM-ae 2. 

67.51 

84. 22 

84. 83 

75. 23 

13. 20 

35.00 

Average. 

72. 3K 

80.10 

82. 42 

79. 38 

31. 14 

! 33.10* 

(iround o.its; 




1 



Horse 1. 

72. 91 

81.44 

78. 77 

8.5.23 

.01 

1 9.55 

Horse 2. 

78 .'>5 

83.44 

81.04 

87.00 1 

2S. 11 

i 48.85 

Aver.age. 

75. 73 

82.41 

79. 90 

80. 12 ; 

11. .30 

1 29.20 

Shelled eorii; 








78. 08 

7.5. 84 

52. .54 

91. .57 


32. 00 

Horse 2. 

70.81 

39. 80 

42. 88 

84. 82 


20. .50 


71. 44 

57 82 

47.71 

88. 19 


•20. 25 

(\>rn meal: 







Horse 1.. 

8 J. 90 

77 18 

70. 21 

92. 74 1 



Horse 2.... 

92. 82 

73. 95 

7*). 99 

98. 70 ' 


02. 66 

Average. 

88. 39 

75.57 ■ 

73. 10 

95 72 1 



NeNV <‘orTi produ<*t.; 







Horse 1. 

59.32 

70.04 

47. 50 

51.37 

70. 75 

37.47 

1Iorse 2 . 

40. 40 

05. 05 

72. 00 

39. 53 

38. 39 

5.96 

A v(*rage. 

49.86 

67.54 

59. 78 

40. 95 

54. 57 

21.72 

MIximI ration, NV'ilh now corn |Mud.tict 







basi‘: 







Horse 1. 

63. 82 

79. 90 

7.5. 00 

71.28 

3-i.OC 

1.5.35 

Horse 2.' 

rd.34 

79. 20 

75. 80 

07. 70 

3 5. 05 

24. 45 

ANoragc.j 

02.58 

79.01 

74. 70 

(59. 19 , 

30.10 

19, 90 

The following table shows the food consumed 

]H5r day 

and t) 

le aver* 


ago income and outgo of nitrogen: 


Income and ontyo of nitroyen in ej’perinu nis with ho^aes. 



Foo<l (Hinsuim d per d.ay. 

Duration 

ol’cxperi- 

iiieiit. 

Nitrogen 
in fooil. 

Nitrogen 
in urine. 

Nitrogtui 
in leees. 

Gain ( } ) 
or 

loss ( -). 



Dayg. 

(f'm. 

tiin. 

(fm. 

Uni. 

Horse 1- 

5,14:1 gm. timothy hay. 

7 

:i6. 0 

3(5. 7 

27.8 

- 27.9 

Horse 2.... 

0,000 gin, timothy hay. 

5 

42.7 

:i3. 1 

34. 9 

-2.5.3 

Horse 1_ 

2,180 gm. timothy hay, 0,000 gm. 
whoht outs. 

,5 

134.8 

07. 9 

20.2 

1 40.7 

Horae 2.... 

3,278 gm timothy hay, G,(K»o gm. 
Nvholo uata. 


142.0 

74.9 

37. 9 

d-29.8 

Horse 1.... 

3,000 gm. timothy li.uy, 3,000 gm. 
shelled eorn. 

.5 

02.3 

20. 5 

26.1 

4 9.7 

lloi'StN 2.... 

.d«)... 

5 

: 62.3 

7 

42.1 1 
20.0 

— 2.5 
H 21.5 

Horse 1.... 

3,000 gm. timothy hay, 2,870 gin. 
<’orn meal. 

5 

i 64.0 , 

i ' 

I(T. 5 

Horae 2.... 

, 3,000 gm. tiinuihy hay. 3,500 gm. 
i corn meal. 

5 

1 73.3 , 

:{8.7 

1 

31.9 

+ 3.7 

Horse 1_ 

2,950 grn. new corn product, 2,9.50 
gii). ground oats. 

5 

i 93.3 I 

1 1 

31.4 

20.9 

i 41.0 

Horae 2.... 

3,:{%0 gm. new corn i>ri»duet, 3,350 
gm. ground oata. 

■ .5 

1 

1 10.5,9 1 

1 

[ 54.2 

i 24.0 

! +27.7 

Horse 1.... 

0,000 gm. mixed ration, including 
now corn product. 

5 

1 10.3.9 

47. 2 

24.8 

' 151.9 

Horse 2.... 

7,500 gni. mixed ration, including 
new corn product. 

5 

1 154.9 

1 

74.8 

! 32.1 

; 1 48. 0 


Ill every case the total amount of food consumed, the water drunk, 
and the weight of the horses at the beginning and end of the experiment 
are recorded. 
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All attempt was also made to feed the liorses on oats alone. At the 
beginning ot‘ the trial one horse eonsiimed 6,000 gm. and the other 
0,750 gin. of oats per day, but after a few days refused to eat. The 
experiment could not be continued long enough to permit the determi¬ 
nation of the coellicients of digestibility. 

The author’s conclusions are summarized as follows: 

“ (l) Timothy luiy j»rovo«l to In* 1 i*8h Ui^eMtible by boi-Nes tbau by niminaiitH. 

“ (2) («rindin)j; ojiIh incn'jistMl tliojr difijostibility. 

‘*(11) Coni was (;o!i8i<l(irably tnoro. digestible tlian sludled corn. 

“(I) Feeding coiicentniteil foods or grain with liay decivaaed tlie digestibility of 
tlie bay. 

‘‘(o) It is inipoHsiblci to maintain borsea on a grniii ration jilone; they nmstbavea 
long forage. 

*^(d) M/ikiiig a ‘mixed food/<d‘ the grain and long forage is tbe best manntn* of* 
feeding borses. 

“(7) Tbe n<*w (Mini prodned. was better iligesled l>y liorses tban timotby bay. 

‘^(S) (iriuding fodder lo Ibo condilion of (be new <*orn product or <*f coarse bran 
does not destroy its value as long forage.” 

Several tests were made of the value of the new corn product as a 
substitute for hay under various conditions of work. In the author’s 
Opinion, tliose who attempt to feed this material for the tirst time sliould 
gradually accustom the horses to it before substituting it entirely for 
hay. lie believes it may be successfully used as a hay substitute. 

Poultry experiments, J. Dryden { Utith Sta, UuL />/>. .7.7, pin. /).— 
In the winter of 1806-97 feeding tests were made with nine lots of 
chic^kens to test the intluence of age, breed, and exercise on the amount 
and cost of egg production. In addition, the relative t'ertility of eggs 
under ditl’ereut treatments and the relative value of two incubators 
was also tested. 

Lots 1 to 8, inclusive, were made up of I chickens each, and lot 0 of 
5 chickens. Lots 1 to 6 were Uose-Oomb Leghorns, lot 7 l^>rahma- 
Leghorn pullets, lots Light Brahma pullets, and lot 9 Barred Plymouth 
Rock pullets. Ijots 1 and 5 were old hens, lots and 6 late hatched 
pullets, and lots and I early hatched pullets. Lots 1 to 8 had no 
exercise; they were fed grain from boxes. Lots 4 to 9 had exercise, 
the grain fed being scattered in straw litter. In other respects all the 
lots wore treated alike.. The food consisted of a mash of bran and 
shorts, chopped corn, and oats, 2:1:1, fed in the morning with a little 
whole grain (a mixture of wheat, corn, oats, and barley). The corn 
was fed sparingly and the. barley Avas discontinued after a short time, 
since it Avas not relished by the chickens. In the evening Avhole grain 
only Avas fed. The chickens Avere usually given cut meat and bones 
three times a week, and Avero supplied with cabbage or other green 
food. Occasionally they were given a little cayenne pepper during*the 
wintei^ and they had access to coal ashes and gravel. 
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The results of the feeding tests arc summarized in the following table: 


UcHultH of ferding U'Mh with chickens. 



Cdst of 
food. 

i 

. . 

laC j 

(’o.st of 
food pi’ir 
do/eii 


WITHOUT K\Klt(MSK. 

(Vatic. 

1 

(Va(ic. 

I'mi'iuix. 

i’owadif. 

01(1 ll(MI8 . 

5:U 

04 1 .$0.50 

It. SI 

1.57 

8.4 

lifltc h;itclU‘(l }Mlll(‘tH. 

51-4 

1.82 

4.S) 

1.40 

15.98 

Eurlv hatched imllets . 

; '■•U 

ir)7={j 1.08 j 

4. 0 

1.41) 

11). 51 

W'lTlI liXKUCISK. 






Early hatched piilh-lH . 

til* 

181^! 1.88 ' 

4. 1 

* 1.43 

21.40 

(dd nciiH. 

••2 

KtO; l.oa 

0.!) 

1.52 

18. 54 

Late hatclu^d ])iilhdM . 

(j:t 

l.50‘| 1..51 

r. 0 

1. 

17.42 

Hralmia-Lctihcrii imllcts. 

r.\\ 

11.". i 1. 17 

0. 1 

1. .52 

18. 8S) 

Li;;ht JU'ahnia pullets. 


147; 1.40 

0. 0 

1. 08 

20. 08 

Barred IMymouth Boi k pullets. , 

7l»t .70 

S). 1 

1. 48 i 

i 9.8 


The i)rincipiil eou<*lUvSioiiH reached were the following: The prolit in 
feeding young liens or pullets was si\ tiniCvS as great as in the ease of 
hens three or four years old. hairly hat(died Leghorn judlets gave better 
results than those hatched later. The ehiekens whieh had exereise 
eonsiuned more food and produeed more eggs at less eost than those 
which had no exereise. L.xereise had no ap])arent eti'eet on thc‘. w(ught 
of the chickens. However, the eggs produced by the chickens having 
no exercise weighed 15 per cent more than tliose produced by the chick¬ 
ens having exercise. The eggs of the Leghorn hens weighed more 
than those of the Leghorn pullets, and those of the Light Hrahniapul- 
lets more than those of the Leghorn pullets. The eggs of the Barred 
Plymouth Ko<*k ])ullets averaged about the same as those of the Leg¬ 
horn pullets. In the author’s opinion, with intelligent (*are and feeding 
the average capacity of a Leghoni pullet is 1300 eggs per year. No 
advantage was observed in crossing Brahmas and Leghorns. 

A trial of two dilfercut iiniubators was made. Tliis included a com¬ 
parison of the relative fertility of old, medium, and fresh eggs of the 
different lots of chickens mentioned above. The data were not regarded 
as suflicient for drawing definite deductions concerning the incubators. 
Exercise apparently reduced the percentage of fertility of the eggs. 
The percentage of fertility was highest with eggs from early hatched 
jmllets and lowest with eggs from old hens, though the results are 
not reganl^<l as conclusive. The fertility of eggs averaging hvo 
days’old was .‘500 per cent greater than eggs averaging twenty-two 
days’ old. 

The bread of Italian peasants, K. Castblani (/fnn. Ig, Sper., n, ser., 0 (1896), No, 
1^ pp. 89-110 ),—Tho coiupowition is reported of bread made from wheat, corn, rye, 
barley, oats, millet, rice, legumes, potatoes, a<*orns, and clu^stnuts. These materials 
were used alone or in different eombinations. Tho samples of bread wero gathered 
from different provinces. 
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Chemical composition of several sorts of flour used in Belgium, Lrco^q {Bui. 
Jssoc. Beige Chim.y 10 {1890), p. 816; abs, in Ztschr. Angew, Cheni., 1898, JSo. 14, p. 
336). —The inaxiiuuiii, mininniiii, and averaj^e prohnn, fat, ash, and water in several 
sorts of fine wheat Hour are recorded. When the figures for ash and protein were 
unusual, the starch and ccdlulose were also deternilnod. 

A Soudanese cereal {Gard. Chron., :i. ner., H3 ( 1898), No. 590, p. An editorial 

note on the use of Puspalnm longijiornm in iSoudan. This grain lias the following 
percentage conipositiou: Water 9.20, jirotoin 7.07, fat h.lil, starch and dextrin 77.133, 
crude fiber 2.56, undoteniiincd 8.00. For purposes of coni]>arison the analyses of 
other cereals are given. 

A study of the constitution of the gluten of different cereals; the influence 
of this factor on the value of flour for bread making, F. {8. Congres 

Internal. Chim. Appl., 1896, II, pp. 64-70). 

Average analyses of Danish concentrated cattle foods, Stkin ( IIoIVh Lomine- 
hog Landnu, 1898, p. 67). 

The carbohydrates of barley and malt, A. U. Kinc; {Ga:. HraHucnr., 1898, Kos. 
587 and 588). 

Contribution to the study of maize diet. G. F.vsKiiuo.ssi fg, Sper., n. ser., 

6 {1896), No. 8) pp. .198-o50). —A umiihcr of experiments with a man are reported on 
the digestibility of Italian Hour of diifereut grades as compared with tlour ground 
by Sheppard’s process and with maize ground by Shepi)ard’s proi*ess and by the 
ordinary metliod. In every case the food consisted (‘utirely of the material t«‘8ted 
prepared in tlio foiin of cake and jmrridge or mush. The food and feces were 
analyzed and the nitrogen in the urine was determined. 

Experiments on the nutritive value of bread made from old-process and 
roller-process flour, L. Hoi troi x and A. Hoi tkoi x (.law. ilyg. I*nh vt Mnl. Legate, 
3. m'.,S5 {18,96), pp. 8o6-,II5). —Fxperiiiients are reported in which white mice were 
led broad made from old-pro< oss and roller-process Hour. I'he amounts etmsumial and 
the gains and losses in weight are recorded, 'fhe mice consumed larger quantities 
of the bread made from old-process Hour ami utilized it mon^ completely as shown 
by the gains in Aveight. The Hours were of about equal linoness and had the same 
gluten content. 

The value of the two Hours for man is disj ussed at some length and experiments 
of other investigators cited. 

Hygienic measures in the expedition to Madagascar, .1. LKMuiiK {Ann. Ilyg. 
Fnb. <‘t Med. IJgale, 8. see., 85 {1896), pp. J18-818). —In addition to other matter the 
author discusses the lood and water supply of the French troops in Madagascar. 
The rations prescribed by the .Minister of War are quoted in some detail, 

A new investigation on the digestibility of eggs, especially of egg albumin, 
JoiusSKNNK {,Ionr. Ilyg., 88(1898), Non. llll, pp. 131, 181; 1112, pp. 148, //f).—The 
author has condensed the conclusions <lrawn from an extended investigation, the 
di'tails of which are not (puded. Tlie 8ubje<*t is treated chicHy from a medical 
standpoint. 

Composition of meat peptones, Py {8. Congrh Internal, (-him. Appl., 1896, 11, 
pp. 5-8). 

The pentosans in different feeding stuffs with some consideratious on vege¬ 
table chemistry and the analysis of fodders, Mkno/./i (^ Congres Inlernat. Chini. 
Appl,, 1896,11, pp* 251-855 ),—The ponto.san content of Boletus edulis, mulberry leaves, 
silkworm excrement, and a number <»f fee<ling stuffs used in Lombardy is reported. 
No pentosans were found in Penicillinm glaucnm grown on gelatin. 

Can vinegar from alcohol be legally sold under the name of vinegar ? Inves¬ 
tigation of artificial vinegars. Percentage of reducing substances, 8. dr acz- 
KOWSKI {S. Congres Internat. Chim, Appl., 1896, IV, pp. 250-260). 

Coffee, Py { 2 , Congres Jnlefnat. Chim. Appl,, 1896, 1 l,pp* 320-336, pis. 7). —Coffee 
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and coffee adulterants are described, especial attention being given to mioroscopical 
<diaracteristics and chemical composition. 

The detection of artificially colored coffee, G. Moupukgo {K<w» Internat. FaUif,, 
11 {lS9S)j No, lj p, 27; aha. in Ztachr, Angm. Chem., No, 14y p, 

Determination of tannic acid in coffee, TniLLKni and Gi^ckkl {Ziachr, Nnhr. 
VnUrHHvh. u. Ilyg.f (iSOS)y p. 101; aha. in Ztavhr. Angew. Chem.y ISOSy No. 14^ p. 
3J6). 

Relation between the properties of different kinds of tea and the caffein 
content of tea, L. Guaf (Rer. Intei'nat, Fahif.y 11 {lS98)y No. I,p.:i0; aha. in Ztachr, 
Angew. Chem.y 1S9S, No. liy p. .VJO). 

The detection of corn flour and the adulteration of wheat flour, (!. U. Smith 
(lleolth Mag.y /iy No. lOy pp. SS/iy 3S6). — The author rocommends the Ibllowiiig as a 
simple test for the adulteration of flour with corn flour: Treat a small sample with 
a no per cent solntiim of acetic acid, making a very thin smooth paste; allow it to 
stand fiftetui minutes; spread on a mieroscopo slide on a thin film and examine with 
a two-thirds or three-fourths objective while moist. Wheat starch grains are 
unchanged. Corn starch grains take on a chara<*teristie color. 

Sophisticr.tion and adulteration of preserved food, Durand and X. IvNuaiUKs 
(;?. Congrea Jniernat. Chim. Appl.y JS90y I Vypp. 190-199). 

Investigation by the Soci^t^ Fran 9 aise d’Hygiene of the sanitary condition 
of the food supply of Paris {Jonr. Hyg.y NS {/S9S)y Non. 11:3y pp. 139-143; 1133ypp. 
131-135 ),— As a result of investigation the society recommends the jiroper inspection 
of bakeries, kitchens, restauranfs, and other placi s wlnne. food is prepared, both 
for the benelit of the ]»nblic and of the employees. 

The formation of fat in the body in phosphorus poisoning, (). Polimanti 
(Arch, rhgaiol. [P/h'iV/er], 70^ No. 7-8y pp, ,li9-3(S5 ).—Anumhor of experiments (with 
suitable control tests) were nunlo with frogs poisoned witli phosphorus. In some 
cases the frogs were killed, in others theexp<^riments continued until the frogs given 
jihosjihorus died. The livers weie especially examined. Their fat eontent was 
determined by the Dortneyer method (digesting with ])e)>Hin and hytlroehloric 
.acid and extracting with ether). Those, of the frogs given ]>hosphorns had the 
app<‘araueo of bacon. 

The author concludes tlmt his experiments show the formation of fat from protein 
in cases of ])hosphoroii8 poisoning, and further, that the. centr.al nervous system is 
not I'oucernod in the changes brought about by the phosphorus. In addition to 
the increase in fat there is also an increase in the water content of the. body. 

Contribution to the physiology of the formation of fat and glycogen and 
phosphorus poisoning, E. PFLlbncu and J. Athanasitt (Arch, rhgaiol. [I*fluger]y71y 
No. r>-Ciy pp. SISy 3NI). —This is a controversial article. The authors do not agree 
with the conclusions of (). Colosanti concerning the formation of fat from protein in 
phosphorus ])oisoning. 

Formation of fat from protein in cats, M. Ckamkk (Miinchen. Med. Wehnachr.y 44 
(1897), No. N)y p. 411). —The author reports brielly some of his experiments with cats 
on t]»e possibility of the formation of fat from protein. The food, urine, feces, and 
g;iseous excretory products were .analyzed. A respiration apjuaratus was employed 
for the measurement of the respired air. In a test when the subject fasted it was 
calculated that 7.11 gm. of carbon must have been derived from the <*leavage of pro¬ 
tein of body tissue. A test in which the subject was fed an abundance of meat is 
also referred to, though fewer details are given. 

The author concludes that his results conlirm VoiPs theory of the formation of fat 
from protein. 

The influence of antiseptics on the digestion of blood fibrin by pepsin in a 
hydrochloric acid solution, (!. F. Mauery and L. Goldsmith (Jour. Amer. Chem. 
Soc.y 19 (1897)y No. 11, pp. 889-894). —Exx>erimeuts were made to determine the effect 
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of alum, salicylic acid, boric acid, and formalin on the digestion of blood fibrin l»y 
hydrochloric acid and pepsin. Tests were also made to determine the efiect of alum 
baking powder upon the digestibility of bread. It was found that even small 
amounts of alnra decreased the digestibility and this effect increased markedly when 
large quantities were used, lloric acid decreased digestibility but the effect did not 
seem to be regularly depemlent upon the quantity of acid used. Formalin dimin> 
ished digestibility somewhat more than boric acid and the effect increased with 
increased ((iiantiticH of the antiseptic. The effect of alum Avas more marked than 
that of cither of the other suhstauces. 

The formation of gas in pancreatic digestion, F. Klic; {Anh. Flujfiiol. tP/bV//cr], 
70y No. 7-S^ author reports a number of artificial digestion experi¬ 

ments from which the following conclusions wen^ drawn: It is extremely probable 
that wlien fat undergoes digestion thme is cleavage not only to fatty acids, glycerin, 
and soaps, but also a deeper cl<‘avago resulting in carbon dio\i<l and bj^drogen as 
final products. 'Phis suggests the effect of trypsin on albumen. The primary prod¬ 
ucts are albumoscs and pepfones, but by continued action loiicin, tyrosin, and gluta- 
minic acid are formctl. As in the case of albumen tlic- cleavage of fat may be more 
complete than is profitable for the body. 

Experimental investigations on the effect of copper on animals and its absorp¬ 
tion and excretion, J. Uhanpl ( JW>. K, (ivsnndheiiHamle^ IS {ISiiG)^ Ko. /, pp. lOi- 
13(1). —Ex)»crimcnts were made with dogs and rabbits in which various copper com¬ 
pounds were injoctiMl into tln^ circulatory sysfein or taken into the sttuuacb. Among 
the conclusions reached were tlu‘ following: The effect of copper is moot marked in 
the case of salts that are easily al)8orbed. When copper salts are taken into the 
stoniatdi the poisonous a(diou is affected by the contents of the stomaeb and intes¬ 
tines. Oonquunids of eop]>er albuminates have less etfoet tium salts siuee only a 
small ])ortiou is absorbed and a still smaller portion is taken up into the general 
circulation. Only small amounts of copper are excrc*ted by the epitbelia cells of the 
intestines and in th<‘ urine. Verv little is found in the saliva and milk. On the 
other baud, co]>per is excreted slowly but continuously through the gall and is 
seldom storo<l up in any perceptible (piantity. 

Influence of alcohol on muscular work, F. Destiikf. {liev. Sci. r/*ar?«], 4. scr., 
f) (1S9S), Xo. 17j p. 63(1 ).—A brief note on experiments in whic h a dynamometer was 
used. This showed, ill the author’s opinion, that alcohol first increased innscnlar 
work and then diminislied it. 

Determination qf the coefficient of oxidation of nitrogenous material, li. 

M()NKET(?. Congrh Interunt. (him. Appl., 7S9(!, /F, p. 7(f). — Hy eoeffieic nt of oxida¬ 
tion of nitrogenous material is meant the ratio of nitrogen of urea to total nitrogen 
of urime. 

A method of preparing fat-free meat, O. Frank (Ztachr. liiol.j 36 {1397), Xo. 4, 
pp. 649-654 ).—Tlie aiilbor iiroposes the following method for removing the fat from 
moat: (^ovor the linely cho])p*‘<l meat Avith ]>er <*ent alcohol, soak for twenty-four 
hours, shaking often, and remove the alcohol Avitli a pip<dte. Repeat the troatinout 
three tim4*8 Avith abstdnte ab ohni and then Avitb ether, dry the meat residue, pulver¬ 
ize, and extract tAventy-fonr hours with ether in a Soxblet apparatus. Unite all the 
alcohol and ellicr extracts, evaporate at gentle heat (preferably in a vacuum), and 
dry in a vacuum at 100 ’. Take up the residue Avitli chemically pure <itbor, or better 
still, with petroleum other (boiling point 00 ), iilter, evaporate, and weigh. If a 
clear solution is not obtained, evaporate and dissolve a second time in petroleum 
ether. This method of extracting lat gives about 10 per cent more than the ordinary 
method in terms of the total fat estimated. 

The author compares his method with that in ordinary use. When 6.861 gm. of 
meat powder dried at 70^ was extracted by the ordinary method ether extract equal 
to 2.57 per cent of the total substance was obtained. When 24*12 gm. of fresh meat 
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was extracted by the alcohol-ether method the quantity of other extract obtained 
was equal to 2.89 per cent of the total substance. 

In order to show that the rcHidae from extraction with alcohol and ether was free 
from fat the author dissolved the residue from 20.52 gm. of fresh meat in 50 per cent 
sulphuric acid, extracted the solution with ether, and obtained only 0.0021 gin. of 
ether extract. 

In the author’s opinion, when muscle fat is heated in the iiresence of moisture at 
100^^^’ in the ordinary method of drying meat for extraction, cleayage takes place. 

In carrying on the investigations, it was observed that the other (‘xtract from mus¬ 
cular tissue contained a high percentage of free acid. Since there is little fat in 
subcutaneous connective tissue, us also in the insoluble fat of the. muscles, it seemed 
possible that the fatty acid was in some way connected with the muscle protoplasm 
and was dependent upon muscular exertion. Experiments were therefori^ made with 
a dog and the amount of fat in 'working muscles was compared with that in resting 
muscles. Contradictory results were obtained. 

On account of its interest in connection with a discussion of the formation of fat 
from protein, the author repeated an experiment maile some years ago by K. lloll- 
mann. Maggots of flies were grown upon meat which had bemi extracted for four¬ 
teen days in a Soxhlet apparatus. After seven days the maggots were analyzetl and 
it was found that thej' contained more fat than maggots had been shown to contain 
at the beginning of the tost. Since the gain in fat was not large it can not be said 
with certainty that it was not made at the expense of the small quantity of fat remain¬ 
ing in the meat after the fourteen days’ extraction with etlnu’. 

Feeds and feeding, W. A. IIknuy (Madisottf iVis.: The author,pp. — 

This is a comprehensive manual edited for students and practical fciMlcrs. It is 
divided into three main sections, (1) plant growth and animal nutrition, (2) feeding 
stuffs, and (3) feeding farm animals. Under the lirst section the growth of tlie plant 
and its suitability for animal food and the digestion and assimilation of food by 
animals are discussed, as well as tht' laws of animal nutrition, tlui source of (mergy 
in the animal body, the influence of food on the composition of the body, and 
similar topics. Directions are given for calculating rations for dilferent animals 
underdiflenuit conditions. Under the second main ilivision the different <*ereaIs, 
oil-bcaring and leguminous seeds, the by-products made from them, forage plants, 
mots, and miscellaneous feeding stuffs are described ami discussed; the manurial 
value of the different feeding stuffs is treated of at length, and soiling and ensiling 
are described. In the third main division feeding the different farm animals for 
growth or for the production of force is treated in detail as well as the feeding of 
dairy cows for the production of milk. Sjiecial attention is also given to the feeding 
of sheep for wool. 

The author has made an extended study of the experiment station publications on 
the various subjects treated of, as widl as the general foreign and Aimu ican litera¬ 
ture. The work of many investigators and the conclusions drawn are quoted with 
much detail. In many instances results are discussed in their bearing upon other 
investigations. In an appendix the average composition of the principal feeding 
stuffs is given, feeding standards are quoted, and a glossary of the more iinusual 
terras is included. The value of the work is increased by the citation of references 
aud an inde)^. 

Hay of Norwegian fodder plants, F. H. Wkrenskiold {Tidsekr. Norske Landbr., 
4 {i897), No, 10, pp. 436-440), —A continuation of the study of the composition of 
Norwegian fodder plants begun by the author in 1894 (E. S. R., 6, p. 598; 9, p. 29)8). 
The present report includes analyses of samples of hay from legumes (8 samples) 
and from grasses (15 samples).— f. w. woll. 

The method to be followed in considering the subject of animal production, 
MtliXER {Jour, Lmdw,, 46 {1898), No. pp. The author divides the sub- 



DAIRY FARMING—DAIRYING. 


83 


ject into (1) breeding, (2) feeding and feed Htuffs, (3) hygiene, (4) races, breeds, and 
strains of domestic animals, and (5) societies for the advancement of animal produc* 
tion. 'J'liese main divisions are further subdivided. 

Feeding of new oats ( TkUkr, iMndiman, 18 {1897\ No. 37^ pp. 863^ 668). —It is stated 
that from oiglit to ten weeks should ])a8S after harvesting before oats are fed to 
horses. 

Measurements and weights showing the development of horses and bulls, 8. 

C. A. Tuxen (LandmannhladCf 30 {1807)y No. 42, x^p. 578-883). 

On the red Danish cattle, {Landtuninnen, 8 {1807), No. 40, pp. 581-584, ill.). 

Potatoes as a food for swine, H. Knitdsen (Nord. Mejeri Tidn., 12 {^1807), No, 41, 
pp. 488, 487), 

Horse breeding in Austria-Hungary {Jour. Bd. Agr. f London'], 98, No. 4, pp. 458- 
460). —This artiele, which gives statistics and otlnT informal ion concerning horse 
!)rcoding in Austria-ITuiigary, is prepar«;d from a report by M. deC. Findlay in the 
‘^Appemlix to the Minutes of Kviden<*e taken before the Royal (’oinmission on Horse 
Breeding in Ireland ('C\—Hr)r)2J.” 

The hygiene of the horse, H. OoLDSciiMiirr ( Jfestcns Sundhedspleje. Copenhagen: 
Vet Nord. Faring., 7897, pp. tOi). 

On poultry raising and egg trade in Denmark, A. Okksnkn ali* ( Tidsskr. Norske 
Landhr., 4 (1897), No. 10, pp. 481-471). 

New treatise on practical aviculture, J. V. Lassekox ( Tmite d'aricnltnre pro- 
iiqne. Barh: Soviet/ d'FdUiouH Scientijignes, 1898, ])p. .280, ill.). —'this is Volunn* XI of 
Knvgvlopedie des connaisHanvea praiignex. It is a popular handbook describing the 
(lilferent breeds of chickens and other poultry. The <liseascs of poultry are also 
discussed. Then* is a chapter on rabbits. 

DAIRY FARMING—DAIRYING. 

Investigations on the care and keeping of milch cows, Back- 

HAUS {Her, Landw. Inst. Vuir. lumUjahertjj 23 {i2<92)ypp. —These 

investigations were made upon a part or the wliole ot the herd at the 
Agricultural Iiistitut<‘. Tliey include studies of the individual varia¬ 
tion in milk yield and the utilization of food by different cows, feeding 
and milking twice or three times a day, watering, oll’ect of exercise, 
light in the stable, etc. 

The indimdiial variation in milk .secretion. —The recoi d is suminaiized 
for eight East Prussian Dutch cows, together with the creamability of 
the milk of each cow, number of fat globules, live weight, etc. The 
yield of scdids-not-fat varied all the way from 2.33 to 3.02 times the 
total yield of fat with different cows, supporting, the author believes, 
his theory that some cows are primarily butter cows and others cheese 
cows. No relation was found between the live weight and the milk 
production. The milk of different cows varied materially in the size of 
the fat globules, and this affected the centrifugal creaming of the milk, 
the effect of the larger globules being noticeable, not especially in the 
fat content of the skim milk, but in inc.reasing the fat content of the 
cream. 

VtiUzation of food hy milch cows, —From the record of the eight cows 
the food units consumed are calculated from the digestible food eaten 
with the use of Kiihn’s proportion of iirotein 6, fat 2.5, and nitrogen-free 
extract 1; and the milk units produced are calculated on the basis of 
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1 k}?. of fat or r> kg. of aolida-not fat to 1 milk unit. The results of these 
calculations are given in the following table: 

JiclaiioH hrUveeu food consumed and milk produced hif difftrent cows. 
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To tho iibove is added the values of the milk units and food units, 
and the eows are arranged aeeordin^ to ])rodu(‘tion and protit. The 
author eoneludes that the merits of a eow can best be Jmlged of by 
testing? the amounts of food consumed and the production of milk, etc., 
six months after calvin<^. With a view to tindinjij a i)racticable means 
by which the profitable utilization of food by a cow {fniicnhitilharkvit) 
could be determined, studies were made in whi(*Ji at four different 
stages of lactation the g;rain of the ei^iit (*,ows was increased ami the 
effect observed on the i)roduction. The i)eriods wei e ea(*h seven days 
Iod^j:, the last four days bein^‘ considered. Thert^ was a wide difference 
among the cows with respect to tiicir response to the increased giain. 
Some gave no increase, while others in every case gave a iiotic(‘able 
increase in production.' 

The author considers that the results warrant tin*- nniking of such 
tests in ])ractice in studying tlie value of cows. 

FvediiKj tirice and three times a day .—The results are given of three 
experiments on this subject with different lots of cows. The conclusion 
i$ that for milk ])roduction alone it is sufficient to feed twice daily, as 
feeding three times gave no increase in the yield of milk. Thysiologi- 
cally feeding only twice a day is believecito be preferable, as the cows 
arc more (juiet under this system. Where the production of beef is 
considered, feeding three times a day is considered advisable, as there 
was a greater increase in live weight under that system. 

The iraferiny of cotes .—The author reports an experiment previously 
noticed (E. B. R., 4, p. 77;5). In addition, an experiment is given with 
eight cows, lasting from September 5 to October 0, 1807. Every other 
week the cows were supplied with water in the stalls by means of auto¬ 
matic troughs, and on alternate weeks they were watered with pails. 
The average milk yield was 14.70 kg. when water was supplied automatic- 

1 It would appear that all of the aiiimalH were fed the Bame amount of basal ration 
and of grain without regard to live weight. 
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ally, and 14.18 kg. when the cows were watered with a pail. There was 
practically no difference in the amount of fat and of solids-not-fat pro¬ 
duced under the two conditions. The cows drank nearly 2 liters more of 
water per day when the water was kept before them. Summing up the 
two exi)eriments, the author believes the results show that antoniatic 
troughs materially increase the milk production and are to be recom¬ 
mended. 

Effect of exercise on milk secretion .—An experiment on this subject 
was made with eight (*.ows from ()(*tober 17 to November 20, the cows 
being turned out in a yard and allowed to exercise at will for an hour 
each day on alternate weeks, but during the rest of the time kept in 
the stable all day. The average yield of milk was 12.31 kg. for the 
weeks the cows were exercised and 11.88 for the time they were given 
no exercise. Tlierti was prac^tically no difference in the yield of fat and 
solids-not-fat. An increase in milk yield was shown by all of the cows 
when they AA^ere given exercise. 

Milkinff iieice^ three times, and four times a day. —An experiment is 
reported with eight cows in milking twice, three times, and four times 
daily, the interval between milkings being divided equally. The 
periods were seven days long and only the last four days of each 
period were considered. Krecpient milking was found to iinaease the 
yield of milk, and this Avas true for fresh cows as Avell as (hose well 
advanced in milking. The author is convinced that under intensive 
conditions, where milk commands a high i)rice, the increased yield Avill 
warrant milking three times a day, dividing the time between milkings 
as equally as jmssible. Under other conditions milking twice a day is 
considered sufticient except in the case of cows giving a large quantity 
of milk, VAhich should be given tAAo additional milkings. Concerning 
the composition of the milk at different milkings, on the average of 
nine Aveeks of milking tAvice daily, the morning’s milk contained 3.42 
percent of fat and the night’s milk 3.47 ])er cent; the average of three 
weeks of milking four times a day gave 3.00 per cent of fat for the fore¬ 
noon’s milk and 3.47 for the afternoon’s milk. Where the time betAveen 
milkings was irregular it Avas found that a milk richer in fat Avas pro¬ 
duced on the shorter interval. 

Changes of milk as a result of being in heat. —The results of two series 
of observations each on live coavs are given. The results indicate that 
the changes in the milk due to the cow being in heat are relatiAdy 
unimportant and may be entirely avoided Avhen the milk is to be used 
for ordinary purposes. For special purposes, as the production of milk 
for infants, it is advisable to reject the milk at this time. 

Effect of light .—The results are given of three experiments on the 
effect of light on coavs. In each experiment the windows were dark¬ 
ened during the alternate periods and the stables kej)t as dark as prac¬ 
ticable. In general, the results of all the experiments showed that 
excluding the light had little effect on the milk production, but the 
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effect on the live weight appeared to be unfavorable. The advantages 
of welMiglited stables are considered apparent. 

On the influence of the food on the fat content of the milk, F. 

Friis {MiillceriHd.^ 1897. Oct,; Norslc Landmamhlad^ 16 (1897)^ No, 45^ 
pj), 198-501; Biet, 18, (1897), pp, 2S8-217), —The author reviews the 
cooi)erative cow-feeding experiments conducted at the State experiment 
station at (Copenhagen since 1S88, with special reference to the effect of 
food on the fat content of the milk (E. S. 11,, 9, ]). 490, and previous 
volumes). The following summary of 70 series of experiments is repro¬ 
duced from tlie paper: 

Sumuiarj/ of DonisJi fvcdimj c.rperiinnitH with cows on the cfcct of food on tpialitif of milk. 
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’ Aiiioiints an*- slated in DaiiiHh ]K>unds, 1.1 Ihs. avoirdupois. 


In the o])inion of the writer the experiments prove that ‘‘the feed 
under practical conditions, as found in this country, exerts an entirely 
insignificant (forsvindende) influence on the fat content of the milk.’’ 
It is noted that although the differonces in the rations fed to the different 
lots were considerable the rations may all bo regarded as normal for 
milch cows, sucli as mot with in the feeding practice on Danish dairy 
farms. The question whether abnormal feed mixtures can appreciably 
change the fat content of milk was not included in the investigations 
of the station. Only the effect of the food on the ])ercentage of fat in 
the milk is considered in this paper. The author notes that the experi- 
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meiits showea that ditterent feeding stuffs and food mixtures in a very 
large measuie inlluence the (juantity ot‘ milk yielded, as well as the 
health and general condition of the cows.—F. w. woll. 

Obtaining milk under aseptic conditions, IIackhaus and W. 
Oronheim [Bvr. Landw, Inst, thitv. Kimitjshmj^ :2 pp. — 

This article treats of the method of obtaining milk as free from germs 
as possible. The autlmr believes that the more recent investigations 
show the imj)ossibility of obtaining milk from tlie udder of the cow, 
either by milking tubes or by washing the udder, etc., wliicli is entirely 
free fiom germs. The results are given of the determination of the 
germ content of milk from numerous creameries in (Idttingen and 
Kfmigsberg during several months of tin*, year. These showed very 
wide variations—from about 2,U00 to over 20,000,000 germs (per (*.iibic 
centimeter). 

The milk of eight cows of the university herd, which was milked 
with care into a sterile ])ail, rejecting the first five spurts of milk, 
showed a germ content ranging in six trials from 1,H00 to 11,750, tin*, 
average for the whole being (»,f)f*0. In many trials using milking tubes 
or milking into sterile vessels, the lowest germ content found was 1,,100. 
It was frequently found that at a low tem])erature the germ <*onlent of 
milk changed v<‘ry little, although in some cases theie was a decrease. 

The increase which may take place in handling milk by ]M)uring it 
from one vessel to another and in cooling, is shown by thrta*. experi¬ 
ments, summarized as follows; 


(icrm conU'vt ({f milk hvfore and a/lcr hamUimj. 


of 


K. 


tJuly U. 


Non <Mn- 
l»er 17. 


])irt*rM> Jifior niilkiiij;. j 14, 100 

After lioiirini; into anot hn- voshoI. 10. UH) 

After tJin»u^:li Oio milk <'ool«r.| ‘Jl. GOO 

After catchiuji^ in another vessel under tlio eoolor.i lil, 400 

Aftt*r tilling in hottlrs and keejiiug for four or th c liour.s in the eold...; yf), UOO 


10,000 
•J8, 000 
:;8.000 
78, GOO 
102, 000 


10,8(K) 
(i, tiOO 
:{5k 000 
17,OOO 
23, 200 


Several experiments are given showing the infection from the (;ow’s 
body, from which it is concluded that the cows should be carded and 
brushed twice daily and the udder and adjoining jiarts washed once. 

Numerous experiments arc also reported on the effect of the surround¬ 
ings of the cow, bedding, excrement, feed, and manner of milking on 
the germ content. It is concluded that for obtaining aseptic milk 
the conditions are best in milking in the open air, although the proper 
ventilation and general cleanliness of the stall are important matters. 
Peat is regarded as a very favorable bedding, and if straw is to be used 
it should be fresh and clean and free from any mold, dampness, etc. 

' The lowest germ content of the milk was observed when peat was used 
for beddiug. Experiments showed that infection with old manure was 
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especially to be guarded against, as this contains more particularly the 
peptonizing bacteria. This relates to manure wliich is allowed to accu¬ 
mulate in the stall or dry ii]>on the cows. Experiments by the author 
and those cited from other investigators indicate that it is important in 
obtaining milk witli low germ content to avoid all feeding stuffs in a 
state of fermentation or in a spoiled condition. The germ content may 
also be reduced by keeping the milk from the first part of the milk¬ 
ing—about one fourth—separate from the rest and using it for a 
difl'erent purpose. The use of a milk pail having a cover with only a 
small hole in the top is recommended instead of an o])en pail. 

The effect of dairy utensils of different kinds—wood, tin, enamej, 
etc.—is considered, and also the cleaning of dairy utensils. Wooden 
utensils should be avoided. Sodium hydrate is recommended for clean¬ 
ing dairy utensils, followed by washing and scalding with water and 
sterilizing with steam under pressure or in a sterilizing oven. 

In conclusion a diagram is given showing the eilect ol‘ various 
methods of treatment, as noted above, in reducing the germ contentof 
the milk. It is stated that by avoiding some of the precautions milk 
may <*ontain 2,000 times as many bacteria as that obtaiiuMl when all 
pre(*autions are observed. This shows the imjmrtance ol* employing 
‘biseptic” methods in obtaining and handling milk for doinestic pur¬ 
poses. 

Some new experimente in churning {Molk. Ztg.y 11 (icS/yr), Xo. 52^ 
pp. Sf7^ SIS). —A short account is given of some experiments by Fahren- 
bach at the Agricultural Institute at Leii)sic. The effect of the size of 
the i'at globules on the rapidity and the completeness of churning was 
studied in 8 series of ex[)eriments with sweet (Team and G with ripened 
cream. The milk of two cows, distinguished by the difference in the 
size of the fat globules, was mixed, and from the mixture cream with 
large and with small globules was prepared by a method not noted in 
the abstract. The two kinds of cream were alike in fat content and in 
other respects excjept the size of the globules. The average results 
with the sweet and ripened cream were as follows: 

Chuniina properiicH of crmni wifli larye and mnall fat (flohnlex. 


SwtM‘f croHni: 

(Jrt*ain Oit 

(’rofiTu AvJtb MHiall l‘at globiilos 
Kipeiird (Ttiani; 

(.’ream with large fat globulea. 
Ooani with ainall fat globulus 


Nuiiibur of , Time ru- 
globiilUH in ; qiiirod 

0.000001 CO.' for 

Dogrue of 
chiirna 
bility. 

of lat. 

rhuniiiig. 


Minuter. 


30. 04 

46 

05.12 

104. HI 

51 

01.61 

2«.80 

42 

07.13 

87.30 

58 

05.00 


The cream with large fat globules churned quicker and more com¬ 
pletely than that with small globules, and the difference in respect to 
thoroughness was greater in case of the sweet cream. On an average 
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the clmnuibility of the ripeiieil cream was nearly 3 per cent greater 
than that of tlie sweet cream. Experiments were also made with cream 
of different fat content and from different kinds of cows. The results 
of these experiments, which are not detailed in the abstract, showed 
that under some circjimstaiices the. effect of the size of the fat globules 
oil churning may be obliterated by other conditions. A fat content 
of tlie cream too high or too low to be advantageous diminishes the 
chnrnability in a greatei degree than large fat globules increase it. 
The viscosity ot* the ( ream also had a. very marked effect on the 
churning. 

An account is also given of voii Stockliauseifs investigations (10. S. K., 
9, p. 1087). 

Effect of period of lactation on milk and quality of butter, 

( t . li. M(J1\AV and »l. W. Wilson {Totni Sfa. lUth yp, 8(ir)-S67). — 
In eontinnation of previous work (K. S. It., 9, p. 91) a ti^.stwas made 
with two lots of I and 7 cows, respectively, to study the elVecit of the 
period of]a(*tation upon milk yield and tlKMpiality of buttiu*. The tirst 
lot averaged sixty-two days siiuie calving, and the second lot one hun¬ 
dred and ninety live days. The two lots were ted, under like con¬ 
ditions, the same rations of sheaf oats, clover hay, corn, barley mcnil, 
and sugar beets. The total milk yield in tiftcMui days from lot 1 was 
972 pounds, and from lot 2, 889 i)ounds. The milk from each (tow was 
kci)t separate, the (treani was iMunoved by a separator, and the butter 
was made and haiulled by the same methods. The butter was judged 
by an expert, and no difference was observed as due to a difference in 
the period of lactation. 

The authors believe that the trouble experienced with cream from 
cows in an advanced stage of lactation is due to the fact that the cows 
are nojb fed a- sufficiently succulent ration. As the period of lactatloa 
advances the fat globules in the milk become smaller and the cream 
more viscous. Succulent food, it is stated, will cause a more abundant 
secretion of milk furnisliing less viscous cream. The authors also 
advisee tlie addition of sour milk to start the ripening of the cream. 
This insures a rajiid developuicnt of lactic-acid fermentation, and 
retards the growth of nndesirable mi(jroorganism8. When the cream 
is pr()])erly ripeiunl tln^y believe no difffciilty will be experienijed in 
cdiurning it. 

Investigations on the utilization of casein, Baokhaus {Ber. 
Lanchc, Inst, Unir, Kimiijsbvrii^ Q VV* —The author points 

out that the l‘at of milk sells for about twi(je as miudi as the casein, 
although the relative nutritive value of fat to protedu is given by Kdnig 
as 3:5 for human food and by Kiihn as 2.5:6 for animal nutrition. The 
author believes that in the interest of dairying some means should be 
found for utilizing the casein more proGtably. The uses to which 
casein has already been imt in the industries and as a food for man and 
animals are noted. 
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The author made luimeroiis investigatious to tiiul a practicable 
method by which the casein might be precipitated from milk and pre¬ 
pared commercially for food. The plan which he finally worked out 
consists in curdling the casein with rennet and converting the casein 
into a. soluble form. It was found that the latter (*ould be accomplished 
by adding certain salts to the casein, as trisodium citrate. Experiments 
showed li.f) gm. of the citrate per liter of milk to be tlu^ best amount. 
The preparation was ])artially freed from water by pressing and then 
dried at a temperaliire of from 50 to 00^^ C., preterably in a vacuum or a 
well ventilated oven. The final product is a white ])owder, nearly free 
from taste or odor, which dissolves in water, giving a cloudy solutio|i. 
In order to i)revent the solution from curdling on heating, the sodium 
citrate used in ])re])aration may be made slightly alkaline, or about 10 
per cent of carbonate of soda may be added to the salt. It was found 
ill further experiments that the casein could be rendered soluble by 
rubbing the mixed [u*ecii)ifated casein with a mixture of 1.5 gm. of 
sodium citrate and 1 gm. of trisodium phosphate for cacli liter of milk 
originally taken. 

The author believes the method is sosimi)le that it may be employed 
at creameries without difiiculty. An experiment on a- large scale is to 
be undertaken, together with expmimeiits on the use of the i)rei>ara- 
tion of casein for (*ooking and for foo<l. 

Report of the milk-control station in Christiania, Norway, 1897 {Xoi'sk Land- 
mamUlady 17 (MVAS), Ao. .?, [t. />•/).—Duriiij^ ISHT, 82,2r)‘> samples of milk, oream, skim 
milk, etc., were amily/eil for fat eontent (by tin; l>c Laval biityromctc'r), 27,449 of 
these being samples of now milk. The avera*^o p(*rc«*ntage of fat in the new milk 
was 8.4b7, against 3.41 per cent in 1S!C) ami .3.101 per rent in 1890. The monthly 
av«*rag(‘S in 1S97, each of whieh im liule analyses of about 2, ()()() samples, ranged 
between 3..‘»22 por cent (in April) and 3.715 percent (in Oetoher).— v. w. woll. 

Contribution to investigation on the addition of skim milk to whole milk, 
V. lIoUDKirr (.\ Cofujrh Intcrnat, Ckim. Appl.y ISOd, 71", pp. 

A practical method for the preservation of milk samples for aiialysia— 
Analysis of curdled milk, I*. Doknic (2. Con/prs Jnicrnat. Chhn. Appl,, 7.9^6', 77, 
75-.S7).—IFstMif pn'servatives not ie<*oiiiiiu*,nded. Sample, heated to boiling and 
tightly 8tt»ppcred. 

The use of acidimelry for testing milk which has soured or is in process of 
souring, P. Dornic (.^ ('onijrh Internal, Chhn. Appl., ISthly U, pp. SI-bGydgm, 1), 

Indigo carmin as a means of testing fresh milk, L. Vacdix {livv. Intsrnat, 
P'ahif,j It {ISOS), .Yo. l,pp, -7, uhn. in Ztfichr. Anffew, Chem.y ISOSy Xo. Uyp.S'H), 

On the determination of fat in cream, butter, and cheese, N. (iKRiikk and 
M. M. Craandi.jk {Milch //</., .77 {ISOS), Xo.A, p.3I>). —Preliminary rei)ort of a modi- 
lieation of ^lerber's inetliod, l>y which leliablc determinations of ihe fat in cream, 
butter, and cheese can he made.—K. W'. woll. 

Further remarks on the determination of the fat content of cream, N. Gkr- 
BKR and M. M. Craandijk {Milch Ztg., 37 {IS08), Xo. 3, pp. ^V7, SO). —(Quotes largely 
from Farrington and WolKs hook on ‘‘ Testing Milk and Its Products,^’ .is to the sources 
of error in cream testing.— v, woj.l. 

On the accuracy of centrifugal methods of fat determination for the 
examination of cream, H. Scurott {Milch Zig., 30 {1807), Xo. 03, p. Oilii- 

tion of cream with water or with skim milk of known fat content previous to the 
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analysis gives unsatisfactory results. The author recommends the construction of 
special test bottles for cream.— f. w. 

Determination of fat in cream by Gerber’s acid-butyrometric method, 

M. SCHMOE(iKn {Milch Zig,f27 {1S9S)^ Xo, pp.JS-.V *).—The author calls attention to 
the possible error in the Gerber method arising from impure amyl alcohol, or from 
adding the acid and the amyl alcohol in other jiroportions than those given by tho 
inventor. Ho shows that the method does not give reliable results with cream when 
tests are made according to (ierber’s directions, lly a modification proposed, viz, 
dilution of 1 part of cream with 2 parts of water and adding acid and amyl al(M)hol 
in tho same proportions as in case of tests of whole milk, fairly satisfactory results 
were obtained. The diH’crence between the results obtaine<l by gravimetric analysis 
and by the modified method was within 0.5 per cent.—r. \v. woll. 

Centrifugal machines for the Gerber acid-butyrometric method {Milch Xtg.j 
27 {1898), So. 1, pp. 0-7 Jigs. -f). 

The milk and butter supply of large cities, K. Saillaud {j. Cougri-H InUrnat. 
Chim. Appl., 1890, II, pp. -il-.y!). 

Denmark’s butter export, 1896-97,15. Hocujild ( Tidsskr. Landokoii, 10 {1897), Xo. 
6-6, pp, 682-091). —The exports of hutfer from Denmark iluring the \ear 1806-97 
amounted to 140,889,000 Ihs. avoirdupois against 131,570,000 during the preeediug 
year. The excess of exports over imports was 101,530,000 Ihs. against 99,291,(KX) Ihs. 
in 1895-96. Of the hutfer exported 136,1.55,0(M) lbs. were sent to England, which is 
an increasi*. of nearly 6,000,000 lbs. over the butter oxjiort to England during the 
preceding y<*ar.— k. w. woll. 

The curdling power of the ferment of calves’ lennet and test of antiseptic 
agents for preserving it, C. Petit {2. Congres Jnternut. ('him. Appl., 1890, 11, pp. 
39-41), 

Influence of the individuality of cows on the fat content of the milk. G. .1. 

Martin {2. dongrls Internal. Chim. Appl., 1890, II, pp. 37,38), 

The utilization of skim milk, buttermilk, and whey, C. d. Majmin {2, Congrls 
Internal, Chim. Appl., 1800, II,pp. 31-36). 

On the sterilization and pasteurization of milk, E. L’1I<5 tk {!. Congrh Internal. 
Chim, Appl,, 1890, IJ, pp. 29,30). 

Pure sterilized milk and its preservation in flasks which prevent the separa¬ 
tion of butter, P. EAPEYUkuK („5 Congres Inlcrnat. Chim. Appl., 1890, ir,pp. 209-304, 
fig$. 4). 

The influence of food on production of milk by cows, I1 a(JEMAxn {2. ('ongres 
Internal, Chim. Appl., 1896, 11, pp. 285, 230). 

The bacteriology of cheese making, C. Gorini {liol. Xof. Agr., 19 {1897), II, Xo. 
f^iPP. 388-396). 


VETERINARY SCIENCE AND PRACTICE. 

On the results of the rinderpest investigations at Koch’s 
experiment station in Kimberly ( Deut. Mai. Wchnschr.., {1897), 
jVo. 50-51; abs. in Centbl. Baht. u. Par., /. Abt., 7^3 (1S9S), yo.S^pp. 
337-341 ),—The injection of gall was foiiiul to be inelVective. The 
iminniiizing power of the gall is attributed to chemical properties, 
which, contrary to Koch and Edingtoirs experience, are weakeiiefl by 
the addition of glycerin. The use of gall is safe, since it causes no 
trouble even when mixed with the feed of the animals or dropped'into 
their nostrils, nor are animals treated with it dangerous to other 
animals. Rinderpest generally spreads by natural infection. Oases 
of sickness following gall injection are attributed to previous infection. 

2234—No. 1-7 
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Of 1,056 animals treated on 21 farms, 150 became diseased and 110 
died; but of 587 injected animals none were lost. Another case cited 
shows a loss of 20 per cent of treated as compared with a loss of 82 
per cent of untreated animals. Where herds were already infected 
deaths were most numerous. In one extreme case 114 animals out of 
147 were lost. That uo deaths can be attributed to the gall employed 
is shown by the fact that wliere the same gall was used animals were 
lost in some and not in other herds. 

The immunity obtained by the injection of gall appears only some 
six days after the o])eration and is then of short duration. A serum 
obtained at the station has given much better results. \Yith doses of# 
26 ee. or less, an animal in the first stages of rinderpest can be cured, 
while doses of 50 to 100 cc. has jiroduced the same desirable effect in 
animals in all but the very last stages. Animals were treated with it 
whicli at intervals had received injections of virulent blood amounting 
to 50, 100, 200^ 500, 2,000, 3,000, and 4,000 cc. A fever reaction of 
several days’ duration followed treatment. A dose of 30 cc. of blood 
(equal to 20 cc. of serum) from such animals was found to i)rotect others 
for two to three weeks. Of 24 noticeably diseased animals all were 
saved by such small doses, while 2 animals already diseased that had 
received 500 c(i. of virulent blood were saved by a dose of 200 cc. of 
serum. 

Comparing the results of the two methods and nontreatment, the 
case of a diseased herd where 85 animals had died is cited. The 
remainder (482) were inoculated with gall. Some four months later 
only 0 per cent had died. At this time, of 16 animals found to be dis¬ 
eased 1 was sacriliced, to make sure that rinderpest was being dealt 
with, and the remainder of the herd, including the 15 diseased, were 
treated with serum at the rate of 30 cc. per animal. All were saved. 
At another place, where 48 animals had been lost, only 16 of the 
remainder (76) were sound. Treatment with serum sived all but 7 
already in a ho]>eless condition. At another farm 101 of 285 animals 
had died. Of the remainder 25 per cent were saved by scrum injected 
at the same rate as in the former case. One herd of 376 had lost 4, 
and inoculations with serum at the rate of 20 cc. saved all but 16, 
In another herd of 472 animals, 166 had been lost. After treatment 
with serum only 46 died. According to Russian experience, immunity 
followii\g natural infection lasts for about five years. At the Kimberly 
station immunity was obtained with gall for four months with glycerin 
and gall mixed in the i)roportion of 3 to 4 for ten to twenty days. This 
])eriod of immunity w as raised by following the treatment of gall by 
the injection of 4 to 1 cc. of virulent blood on one side of the animal 
and an injection of 10 to 20 or 30 cc. of serum on the other side. The 
places of injection, it is stated, should .not be less than half a meter 
apart. Of 350 animals treated in this way only 5 i)er cent were lost. 

Compared with other serums, diphtheria serum, for example, the 
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curative power of the Kimberly serum seems high. Doses of from 5 to 
10 cc. of diphtheria serum are said to cure, but a dose of 10 cc. of 
the Kimberly serum has cured animals of .SCO kg. weight when injected 
two days after infection. Calculated in weight, 1 gm. of the Kimberly 
serum is eipial to 30,200 kg. of animal; or, considering oidy the chemi¬ 
cal substances, the author gives the curative ratio analogously to that 
of the diphtheria serum of Brieger Boer as 1 to 300,000,000. 

How different the Kimberly serum is irom the normal may be seen 
from the fact that 1,000 cc. of the latter will not protect an animal 
when injected twenty-four hours after the injecdion of A cc. of virulent 
blood. Whether the serum is antitoxic or microbicidal remains to be 
decided, though the authors suppose it may be microbicidal. 

The sheep fluke, N. A. Conn (Pept, Apr. Neic South Walcs^ Misc. 
Pub. l()7\pp. 0 , 2 ,oYj, pL J ).—In this pam])hlet there is given a pop¬ 
ular account of the sheep tiuke as it exists under Australian conditions, 
together with suggestions as to the methods of dealing with it. 

In a study of the life history of the sheep lluke the ccrcaria of the 
latter were found, alter long search, in the snail (Biilimus hrazieri)^ a 
species entirely different from that serving as the intermediate host of 
the sheep tiuke in Euroi)e. 

The author's remedial recoinmendatioiis are all of a preventive sort. 
The burning of pasture lands it is thought may do some good, but the 
best methods are those of draining swampy lands, fencing them off so 
as to keep sheep away from them, or the formiition of ditches or reser¬ 
voirs for the collection of drinking water in 8m*h a way that it can not 
be contaminated by dung, jind so become infected with the free swim¬ 
ming larva* of the fluke. The rotation of stock ui)on pasture lands is 
also among the remedial measures reciominended; that suggested as 
the best is sheep, horses, bullocks, horses, sheep. 

A few notes are given on the Australian snail-eating birds, viz, the 
common mud lark, magpie lark or peewee ( (iroUiua pirata)^ pied grallina 
((traIJina (lustralis)^ and the white fronted heron (.Irdcrc nortvhoUandkc). 

Contribution to the natural history of Trichina spiralis, J. Y. 
Graham (drc/«. Mikros. Anat.j oO {1897)^ Xo, ^14-:Xr).,pl8.3; ahs. in 
ZooL CnitbL, o ( 1897)^ Xo, 4^, pp, 47^ 48). —The author substantiates what 
has been observed several times heretofore, that the female deposits the 
brood not in the lumen of the intestine, but under the ei)ithelium of the 
intestinal mucous membrane. The males are also found in tiie latter 
place. The young worms reach the lymph vessels and lymph glands, 
and then the ductus thoracicus of the blood vessels. When they reach 
the striated muscles they leave the blood capillaries and enter the 
muscle tissue. The penetration of the sarcolemma and the wandering 
about inside the muscle fibers, observed heretofore, is confirmed. If 
the trichina reach the cardiac muscle they perish. Their fate is the 
same also if they get into the pericardium or peritoneum. The author 
aoes not believe in the poisonous action of the worms. Two small 
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glands on the border of the oesophagus and the gut, which he calls 
chylestoniaehs, belong to the gut. 

Tuberculosis in cattle and tuberculin, Nocard {Montargis^ 1896; 
ahs. in Arch. ^Yiss. n. Vralxt. Thkrhnlkundc^ Berlin^ ^2 {1897)^ No. ^-5, 
and in CenthL BaU. u. Par., L Aht, 22(1897), Xo. 18^19,pp. 5^5-567).— It 
is noted that in ISD.'l, in the slaughterhouses of Trussia, out of 695,852 
grown cattle, 02,312, or 8.9 per cent, were found tuberculous. At Berlin 
the i)er(*entage was 15.1 (in 1892, 12 per cent); at Magdeburg as high 
as 17.5 per cent. In the same year in Baxony of 69,104 animals, 12,6^30, 
or 18.20 2 )er cent, were found diseased. At Amsterdam and Moscow 
the percentage Avas 5.5; in Mariland, 10 ])er cent; at Copenhagen, IT.'i 
per cent. Tliese data are compared with J^'rench statistics taken in 
1889. At Toulouse of 13,057 animals slaughtered, 1,254, or about 10 
per cent, were tuberculous. In this year the law relative to the confis¬ 
cation of animals affected with generalized tuberculosis went into effect 
and the number of tuberculous animals sank so that, of 12,694 animals, 
only 340 were found to be affected. For the same reason the number 
of such animals found at Bucharest sank to less than 3 ])er thousand. 
But when an indemnity was granted the owner of condemned animals 
the number suddenly increased to 30 per thousand. 

In Creat Britain, according to the author, the slaughterhouses are 
still in a rudimentary condition. The percentages mentioned are 12.5 
in 1891 and 22.3 in 1892. The latter large percentage is attributed to 
slaughter of milch (*dws of London and Edinburgh. 

In France certain regions, as Auvergne, Limousin, and the greater 
X)art of Normandy, arc entirely free from the disease. For all France 
the percentage of tuberculous animals is placed at less than 1 i)ercent. 
But the statistics are not completely trustworthy and we must conclude 
that the disease is generally distributed. 

The following increases are noted: Baxony, 1890-1893, 10.4 to 18.26 
per cent; Berlin, 1891-92, 12 to 15.1 per cent; Leipsic, 1888-1893, 
11.1 to 28.1 per cent; Schwerin, 1880-1894, 10.7 to 35 per cent. 

The introduction of shorthorns in 1850 into Denmark is charged with 
raising the percentage there. By the use of tuberculin the percentage 
was raised from 17 per c(mt in 1893 to almost 40 per cent in 1894-95. 

Other statistical facts of interest are that the author considers 4 to 5 
per cent to represent the number of cattle with tuberculous udders. 
Also, that in a region where some 15 to 25 per cent of the cows were 
atl'ected (>nly 1 per thousand of tuberculous calves was found, and from 
other tuberculin studies Avhere 40 to SO per cent of the cattle were 
affected calves from 4 to 15 months old were not found diseased. Of 
44 calves 0 to 18 months old, 33 were sound, and of the dams of these 
20 were tuberculous. The sick Avere isolated from the sound, and 
repeated injections in 1893,1894, and 1895 produced no reaotiou. 

Tlie author’s conclusions are of considerable interest. Tuberculin 
injections can not produce the disease in sound animals; it is useless 
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only in the advanced stages of the disease, when the latter is readily 
recognized by other means. Other diseases, such as actinomycosis, 
verminous bronchitis, and echinococcus, do not (?ause a reaction unless 
accompanied with tuberculosis. But there is here a territory still open 
for investigation. Only 3 cases in 3,500 were found in which tuberculin 
injections appeared to hasten the disease; it has no intiiicnce on the 
bacillus in the milk. Only 5 ])er cent of the cases tested by the author 
refused to react to the second injection. 

Relative to the assertion that reactions occur in sound animals, the 
author states that evidence of the disease is sometimes very diiUcult to 
find in post-mortem examinations, and cites the fact that at the con 
gress of veterinarians in Bern two a])i)arently sound animals reacted. 
One was killed and after a long search no traces of the disease found. 
This was thought to be evidence against the surety of the tuberculin. 
While others were occuiiied with the second animal the author made 
a further examination of the first, and was rewarded by finding a small 
lesion the size of a hazelnut near the bifurcation of the bronchi. 

Pernicious and epizootic anemia of sheep, C. Jl’LIkn (Ann. Aaron.(1SD7), Xo. 
12, pp. —Tlie disease—attributed to .S/ron/////M.v — is generally dis¬ 

tributed ov(‘r France, 'fhere is noted a varietal as well as an individual resistaueo 
to it. Evideneo of the disease appears in docks of slu‘e]> iu July <»r August or about 
the time for lamb weaning. The tirst infection seems attributable to weeds of low 
meadows that become oontaminated by the droppings of the sheep and to water eon- 
taininatcd in the same way. The remedial measures noted are the raising of resistant 
varieties of sheep and the prosiTiption of all sources of infection. Manures, litter, 
etc., may be treated with anthelmintic and tin* sheep given a mixture of 6 to 8 cc. 
beuzin (5 to 0 ce. for lambs), and 15 to 20 eeutigrams of arseuious acid iier liead for 
some 8 days. 

Bchiuococcus multilocularia in sheep, Moicmrs (ZUvhr. Fleisch n. Milchhiig., 7, 
No, G; ahs. in i'enthh Tiakt. ti. Par.^ /. Aht.^ 22 {1SV7)^ Xo. JO-21, p. GIO). —One specimen 
was found in the lungs and five in the liver of a sbeej). An Eehinococens was like¬ 
wise found ill a bronchial gland. 

Injeotion experiments on calves with human tubercle bacillus. Fiiothixcham 
(Ztschr. Tiermed.j 1 (/.SV>7), p. ASO; ahn, in (Jenthl. Hakt, n. Par., 1. Ahi., 22 (1S07), Xo. 
20-21, pp. G2i).~lt was <*nd<*avored to learn whether calves are less susceptible 
to human than to bovine tuberculosis. Of 1 calves injected with pure cultures of 
human tuberculosis, only 8 showed after death evidence of tnhcrenlosis and in no case 
were the changes of great extent or a general infection such as was found in control 
guinea pigs. One calf escaped tuberculosis entirely. 

Differential diagnosis of wandering trichina, Gkori'.ks (Ztschr. Fleisch n. 
MilMyff., 7, Xo. 8: ahs. in CenIhJ. Bakt, n. Par., 1. Iht., 22 (1897), Xit. 20-21, p. G20 ).— 
In a preparation of the striated muscle of a bog there were found between the fibers 
with only a niagiiification of 81) diameters round worms of the size and form of 
embryos of Strongylns. The worms were considered to be embryos of StrongyluB 
paradoxus. J'hey wme distinguished from trichina by the blnntness of the oral cud. 

Strongylus paradoxus in the liver of the hog, W. SELL:srAX (Ztschr, Fleisch u. 
Milchhyg., 7, Xo. 10, p. 19G; ahs. in Centht. Bakt. u. Par., 1. Abt., 22 (1897), No. 20-21, 
p. 619). —Numerous speeiniens were found in the gall ducts. 

Texas fever, J. W. Conxaway (Jf/saowri Sta. Rpt. 1897, pp. 81-129, figs. 11). — A 
reprint of Bulletin 37 of the station (E. S. R,, 9, ]>. 188). 

The cause and treatment of abortion in cows, J. Schmidt ( Tutsskr. Landiikon., 
16 (1897), No. 5-6, pp. 490-504). 
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The disposal of the carcasses of dead animals, A. Morel (Des olosy d\'quar- 
rissaye. Paris j 1S97; rcr. in Jour. Jlyy., {1898)^ No. 11:23, p. 156). — The need of 
inspection Jiud precautionary meuaurcs is insisted upon, in the disposal of the car- 
casst'S of animals, to prevent the spread of diseases through the use of the flesh of 
diseased animals without properly sterilizing, and of tin* fat in manufacturing, etc. 

TECHNOLOGY. 

Analysis of molasses from beets and sugar cane—Determination of saccha¬ 
rose, rafflnose, and invert sugar, S. Draczkowski (2. Conyrh fnfernat. Chim. AppL, 
1896, /, pp. 31-30). 

Analysis of molasses, C. I.iksse {2. Conyrin Inlernat. ( him. Jppl., /SOU, If,pp. 
466-173). 

Analysis of commercial glucoses, IT. Peli.kt (A ('onyrts Jnlernat. (him. Appl., 
1896, U, pp. 450-465). 

Analysis of commercial sugars, 1.. llEAruKT {.\ Conyris Jnlvniat. Chim. .tppl,, 
1896y /, pp. 23-30). 

Wine fermen1»ation experiments in Prance, .1. 0. Covert ( r. 8. Consular Rpts.y 
1808, No. 210, pp. 411-114 ).—Popular notes arc given on the use of luire yeast cul¬ 
tures in the 1‘ermentation of wine must. Opinions jiri^ said to differ respecting the 
value of such ferments, but the majority of the evidence seems to go to prove the 
value of such methods in wine making. 

The preparation of tannin extracts and the determination of their commer¬ 
cial value, F. Jean {2, Cony res Intvrnat. Chim. AppU, 1896, ///, pp. 01-93). 

STATISTICS—MISCELLANEOUS. 

Tenth Annual Report of Louisiana Stations, 1897 ( I.ouisiana Stas. Hpt. 1897, 
pp. 12 ).—A rcj)ort on the operations of the Sugar Experiment Station at Audobon 
Park, New Orleans, the State Station at Patou Rouge, and the North I.ouisiana Sta¬ 
tion at Calhoun, with a list of the bulletins imhlished during fhe year and the 
organization of each station. A financial statement is given for the fiscal year end¬ 
ing July 1, 1897, together with a subject list of the first and seiond series of station 
imhlications and of special bulletins issued. At the Sugar Exiieriment Station at 
Audobon Park sugar-cane seedling No. 74 grown for four ycnirs yielded in 1897 ‘^over 
40 tons per acre and wdth a mill extraction of 78 jicr cent; its Juices had a density of 
18 llrix. and polarizml nearly 17 per cent sucrose.'' Alfalfa and velvet bean {Uoli- 
chos mnltiflorus) are reporteil as having given excellent yields at the same station. 

Annual Report of Missouri Station for 1897 {Missouri Sta. Rpt. 1807, pp, 
N r2ff0 ).—(Contains the financial report of the station for the fiscal year ending 
June 90, 1897; a report l»y the director reviewing in considerable detail the wnirk of 
the station during the, year, with notes on the station staff and a list of the publica¬ 
tions of the station i.ssiied in 1897; and an appendix ma<lo up of reprints of Imlletius 
34-39 of the station and an index to the same. 

Sixteenth Annual Report of Ohio Station, 1897 {Ohio Sla. Bui. 84, pp. 
LX VJf 402-408, Jiy. 1, dym. 1 ).—This contains the report of the director on the 
work of tbe'htatiou for the six months ending .Iniie 30, 1897; subject list of hiilletins 
75 to 84 of the station; acknowledgments; treasurer's report for the fiscal year end¬ 
ing .June 30, 1897; text of the addresses delivered at the dedication of the station 
administration building Juno 3, 1897; and a general index covering the publications 
included in the tenth volume of the station work. 

Spain’s foreign trade, F. H. Hitchcock {U, S. Dept. Ayr., Section of Forriyn Mar¬ 
kets Bui. 11, pp. 47 ).—This details and analyzes the data bearing on fSpain's foreign 
trade for the ten years ending with 1895, dealing with the extent of the land and 
sea commerce and the nature of the same; sources and value of imports, and des¬ 
tination and value of exports; the extent of imports and exports carried in national 



8TATISTICS-MISCELLANEOUS. 


97 


and in foreign ships; the value of the trade with each of the principal countries of 
the world; data on the Spanish merchant marine, and on the vessels entering and 
clearing from the several customs districts of Spain, and tonnage of the same; and 
notes and data relative to the duties levied upon agricultural products imported 
from the different countries of the world. 

Our trade with Spain, 1888-1897, F. II. Hitchcock ( U. S. Depf. Agr., Section of 
Foreign Marleis Bill. X?, pp. 47 ).—A review and analysis of the commerce between 
Spain and the United Slates dining the years 18X8 to 18{»7, l ompiJod largely from 
the United States Uustoms Keports, with (ahlrs showing in detail the quantities and 
value of the principal items of merchandise exported to an<l imported from that 
country during each of the ten years under consideration. The United States trade 
with Spain has decreased since 18X8, when the combined imports and exports 
amounted to $21,725,(532, to 1887, when the total trad»‘ amounted to but $14,511,718. 

Final report on the crops of 1897, .1. IIyhk ( r. *S'. Dept. Jgr., Divmoit of Statistics 
lipf. 755, n. scr., pp. fUJ ).—‘^A rejiort on the area, ])rodnctiou, and value of the prin¬ 
cipal agricultural products for 1X87, together with the farm iirii'cs of such produ<*ts 
on December 1 last and a meteorologic:il record of the growing season.’^ 

The following table summarizes this data for the whole country: 


. 1 creage, produclion , and 

value of the 

priiicipat ci 

'ops of the I 'nited States, 

in 1S07. 

Cro]). 

A creage. 

Yield ]w*r 
aero. 

Prodiietion. 

Price per 
hiisliel ' 

Value. 


Arres. 

ItxasheU. 

BmhrU. 

Vents. 


Corn .. 

80, (I9:>. 051 1 

1 23.8 1 

1,902, {W)7,933 

20. 3 

$501,072,952 

Wheat. 

39, 46.), 066 

13.4 , 

530. 149.168 

1 80.8 

428,547,121 

Ibiy. 

42, 426. 770 

n.43 I 

664,876 

3.-I6. 62 

401,390, 728 

Cottem. 

23. 273, 209 

4.37 1 

4 8, 532. 70.') 

»6. 78 

291,811,564 

Oats . 

25,730, 375 

27.2 i 

65)8, 707. 809 

21.2 i 

147.074,719 

Potatoe.s . 

2, 534, .■»77 

64.7 • 

164,01.5, 964 

54.7 , 

89. 643. 050 

Harley . 

2,719, 116 

24.5 1 

C6. 085.127 

37.7 ' 

25,142,139 

K>e . 

1, 703, .561 

16.1 ; 

27. 303. 324 ! 

44.7 i 

12, 239, 647 

Huckwlieat . 

717.8.36 

20.9 1 

14.997,451 

42. 1 

6, 319,188 


' Average price l)<'cend)nr 1,1897. *Toiih. MVrfon. Hales. 'Per pound. 


Of the c')tton crop, 10I,3()X bales were sea-island cotton, valued at 14.30 cents per 
pound. 

Natural resources of Asia Minor; its chief animals, plants, and minerals, K. 

IvANNENUKiui { Klciunsiens Natiimchiitze, seine Tierc, /vultnrjfjtanzcn and MinvralHchdtze. 
Berlin, (iehriidtr Borntraeger, IS97, pp. 47S, pU. SI). —This is written from an agricul 
tural and an historical stand])oiut and considers both wild and domestic animals and 
plants. The peculiarities of the various domestic animals and something of their 
commercial importance and uses are brought out. Many »>f tin* wild animals, insects, 
etc., are only brieliy noted. In some cases something of the folk-lore concerning 
them is given. 

Possibilities of agriculture in the Yukon district, W. Sauxders (Central Kxpt, 
Farm, Ottawa, Canada. Experimental Farm Notes, Feh. ISOS, pp. 7).—The author 
has compiled information relative to the climatic and meteorological conditions of 
the upper Yukon region and gives notes on the possibility of growing \egetables in 
the vicinity of Dawson. Notes are also given on the most northern points in Uana- 
dian territory where cereals have ripened. 

Experiment station notes on miscellaneous subjects, .1. H. Worst (.Vor//j Dakota 
Sta. Bui. 31, pp. 247-26S). —A popular bulletin ‘‘ intended to be instructive on a num¬ 
ber of subjects of every-day inten*st.” The following topics are treated: Maintain¬ 
ing soil fertility, treatment of diseases of field crops, seed gi ain and methods of cul¬ 
tivation, trees and shrubbery for ornamental ])urposes, cultivation of small fruits, 
and organization of cooperative dairy associations. 

The plow, cow, and steer (Kansas State Bd. Agr. Quart, lipt., 189S, Mar. Sfpp. 
200 ).—Tliis popular, conquied report is ‘‘devoted to soil and crop culture as found 
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most suitable iu Kansas, toj»etlier wiili intbrnuitioii as to better utilizing tbo cow 
auil her products; the more prolitahlc production of beet, wool, mutton, and poultry, 
and a higher order of home-making.’^ The report also contains papers, addresses, 
and jliscussions at the twenty-seventh annual meeting of the hoard, January 12-14. 

The potato and hay crops of 1897 {Jour, Ik\. A(jr. [Loadow], 4 {180S), Xo. 4, pp. 

Statistics on these crops in (Ireat Hritain. 

The rice crop of India, K. F. Pattkusox ( r. S. Consular llpis., ISDSy Xo. 210^ p. 

—Statistical notes. 

Sugar in British Guiana, A. J. Pattekson ( l\ S. Consular Jipts.j 1S:)8, Xo. Jlo^ p, 
4US). —A concise report on the sugar industry of British (luiana. It shows that there 
has been a continual decrease in the acreage of cam* since 1S92. 

Wheat crop of India, 1897-98, K. F. Pattehsox ( r. N. Consular Ilpts., JS 08 , Xo. 
210, pp. 87878 ).—Statistics concerning the [»roduction an<l exportation of Indian 
wheat. 

List of officials and associations connected with the dairy interests in the 
United States and Canada for 1898 (r. S. Dept. Af/r., Hurmu of Animal Imlustnj 
Cirr. .\'ypp. 8). 

Index to Iowa Station Bulletins 25 to 36 ( Iowa Sla. Bui. 80, pp. 879-880). 

Danish Agricultural Calendar, 1898, P. Wouv {lAmmehop for Lanclnuind. Coprn- 
haijin, 1897, pp. 89*1). 

Annual Report of the Royal Danish Agricultural Society, 1896-97 (Coprn- 
harjrn, /8!*7,pp. 100). 

Iceland’s progress during the past twenty years, P. I’kilhkru {Tulsskr. Lanili}- 
kon., 10 ^1897), Xo. 7-8, pp. 880-020). 

The influence of width of tire on draft of wagons, II. J. Watkus {Missouri Sta. 

1897, pp, 108-206, fujs. li ).—A reprint of Bulletin 3d of the station (K. »S. K., 9, 
p. 997). 

The sewage farms of the city of Freiburg, in Baden, 0. Kokxe {.Irvh. Jfpg., 83 
(1898), Xo.S, pp. 178-219, pis. 8, d(/m. 1 ).—A chemical and bacteriological study of 
canals aiidsewsige, with bibliograpliy. 

Report of the agricultural college at Aas, Norway, 1895-96, J. L. Hiucsii 

(Ber. Wlirre Landhr. Skole i Aas, 1895-90, pp. 831, pis. 6). 

Technical education in Austria (V. S. Consular Bpts., 1897, Dev,, pp. 543-850). — 
Kise and development of technical schools in Austria, 

Higher agricultural education in Denmark and Germany, .1. Skbklien (Ber. 
lliiierv Landhr. Skole i Aas, IS'.u-hO, pp. 128-712). 

Danish agricultural schools, T. Frost (Aarshcr. Ofent. Foransf. Landhr. Frvnme, 
1890, pp. .190-415). 

On the introduction of apprenticeships in agricultural and dairy instruction, 

A. GkanstuoM (Biel [^lielsiinjfors^, IS (1897), Xos. J, pp. 85-94; 4, pp. 100-122). 

Danish agricultural institutions, N. Hey.uan (Landhrnps-lnstUniioner. Copen¬ 
hagen: Xordisk Forlag, 1897). 

Report of the agricultural department of Norway for 1896 (Aarsber. Offvnt. 
Foranst. Landhr, Frenme, 1800, pp. LI.\ -{-554). 

Agricultural school at Spalato, Dalmatia {/Aschr. Xahr. Cniersneh. u. IIyfj.,lt 
(1897), Ho.l4,p. 248 ).—An agricnitunil school is to be founded iu Spahito, Dalmatia, 
with funds formerly given to the agricultural school in Gravosa, the latter being 
discontinued. 

A brief handbook for apprentices on larger estates, A. V. Tux ex (Kortfaitet 
Fejh’dning for landvdsensldrlinge paa sturre Gaarde. ('openhagen: SvhahoihFs Bogh,, 
18971 pp, 188), 

The biological annual, 1895, Y. Dei.A(JE (IlAnnee hiologigne, 1897, pp. XLVlll^F 
732 ).—This publication is edited by Pnifessor Delagc, with the cooperation of a 
large mini her of well-known assistants. It is intended to give a review of all papers 
dealing with general biology. 



NOTES. 


Alabama Collfaje Station.— At the meeting of the board of tniRtees in June 
P. II. ^fell WHS elec ted director of the station, and <\ T. lUikcr, assistant zoologist, 
was ^ivcai ci^litcoii months’ leave of absenc4\ beginning .January 1, 1891J, to visit 
South America on a collecting expedition. Farmers’ institutes were .authorized 
under the control of the station council and Dr. ('.A. (’ary, v<*t<‘rinarian, was ])laced 
in charge of the Avork. An a)»pro]»riatiou was m.'ule to defra> expenses. 

(UCOBGIA Station. —'I'lie station has comiinan'cd to cxperinu'nt this year in sugar- 
beet eiiltnn*, .and is continuing e\]>eriinents on tin* nee i>f lime n])on dry and wet 
soils, tin* latter bt'ing fust underdrained. On the dry soils so far ih» results are 
apparent from the iisi* of lime a]»plicd lust fall. 

Illinois Siation. —The station is cooperating with tin* Illinois State Sugar lh*(?t 
Growers’ A88o< iation, which Avas formed at the time of the sugar l)eet i onvention 
called by the station. Arrangements Inu'e been mado for the ]niblieation of brief 
circulars upon various to]ues, issued in small nnmhers. an<l sent to the press of the 
State. These circulars serve sometiun^s to distriluite information .and sometimes to 
<‘olleet information from the people, and are proving of gia*at value to the station 
Avork. 

Kentl'(U\Y Station. —'Pho board of control has been reorgani/ed as folloAvs: 
Chairman, Hart Hoswell, Lexington; .1. T. Hatbright, Louisville; 'rhonuis Todd, 
Shelby ville; .lames K. Patterson, Lexington, ainl .secretary. M. A. Seo\a*ll, la*xiugton. 
A recent en.actiiiont of the legislatun* gives the station the supervision of tlio ])nre- 
food law of the State. 

Maine Station. —The new poultry ])lant, consisting of a hreeding Iioa.se l.iO ft. 
long and a Avinter brooding house tiO ft. long, Avas comjdetely destroyed h}' tiro M.ay 
IS, involving a loss of about .tl,.‘)00. 

Maryland Follkgk AND Station. — IT. ,J. Patterson has been elected director of 
the station, vice li. 11. Miller, resigne^l. The State legislature h.-is ap])ropriated 
.$14,(X)0 for the erection of .a Science Hall, to be used Jointly by tin* college and sta¬ 
tion. It has also appropriated tl0,000 for inangurating State work in entomology 
and A^eget.ahle pjithology, and provided for an annual appropriation hereafter of 
$8,000 for its maintenance. C. O. Townsend has heeu<*lected botanist and jiathologist 
ill the college and station and Stjite pathologist. 

New Mexic o Station.—O n .June 17 the barn .at the L.as Vegas Substation was 
strin k by lightning and completely destroyed, together with all its contents. The 
loss is estimated to ho about $2,.WO, excluding about $600 Avorth of prop(‘rty belong¬ 
ing to the superintendent. The station carried an insurance' of $1,500 on the bam 
and property. 

North Carolina Station. —George S. Fraps, a graduate of North Carolina Col¬ 
lege of Agriculture and Mechanic Arts and of .Johns Hopkins University, Ivns been 
appointed assistant chemist of the station. 

North Dakota College and Station.— The board of trustees of the North Dakota 
Agricultural College have decided to discontinue the dormitory system and couA^ert 
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the boys^ doruiitory into laboratories and class and lecture rooms, which will largely 
increase the college facilities of every department, particularly those of agriculture, 
hortienlturo, and veterinary 8cicno<‘. 

Ohio Station. —The General Assembly has ai)])ropriated the following funds for 
the support of the station for the two years 1898 and lSb9: Expenses of board of 
control, $800; general repairs, labor, and 8Ui)plios, $0,000; bulletin illustration, 
$900; substations for held ex])<‘rimentB, $,5,t>00; special work in entomology, botany, 
horticulture, and chemistry, $7,000; fnriiitiire and fixtures, $1,200; and investiga¬ 
tion of tnbercnlosis, $1,000; making a total of $22,500. 

Oklahoma Station. —Oscar M. ^lorris, B. S., a graduate of the college in 1896, 
has been a])])oiiited assistant horticulturist, and A. (». lAird, B. S., a graduate of the 
college in 1898, Ljis been aj)]>()intcd assistant in chi uiistry. 

Texas (k:>LLEGE. —L. L. Foster, t)f Velasco, has bt*eu elected president of the ^ol- 
h*ge. l{. H. V’bitloek, who has been acting president, will retire to the duties of 
professor of inecbanical engineering. 

Ftait College ani> Station. —The following changes have been made in the gov¬ 
erning board of the station: Allan M. Fleming, of Logan, lias been elected treas¬ 
urer, rice Kipley S. Lyon, resigned, and Mrs. K. N. Bagh'y, of Ogden, and Josejih 
Morrill, of Logan, liave been ajipointcd in pl;ico of .John 0. Gniliain and (Clarissa S. 
McAlister, 'the other members of the board have lu'cn reappointed. Samuel For¬ 
tier, hydraulic engineer, has severed bis eonneetion with the station to ac<*ept the 
position of 8n])erintendent of the Bear Fiver Carnil and Ogdmi Waterworks Com- 
jiany, George L. Swimdsen, of the Brigham Young Academy, Logan, has been elected 
to succeed Professor Fortier. F. AV. Brewer, biedogist, has resigned his ]>osition in 
the college and station. The biological work of the station nniU bo discontinued. 
W. 8. Langton will next year assuino charge of tliat dep.arimcnt in the college. 

Wyomingi Station. —During the year there, have been constructed an addition to 
the greenhouse, 12 by 50 ft.; a small dwelling house upon the station farm, situated 
three miles from the university, and a small stable. The st.ation is jd.anning more 
extensive irrigation investigations than heretofore, ami tb<* results of anew alkali 
experiment are now rcaidy for publication. 

Ne('K()Logy. —Lyon PIjin fair iliod at London May 29, 1898, at the age of 79 years. 
He was one of tlie most ]>roniinent English scientists interested in agricnltnro, a 
])n)>il (iraham and later of Liebig, Atone lime be gave much attention to the 
problems of food and nutrition, his investigations in this lino being of considerable 
importance. He was apjiointed jirofessor «d’ chemistry in the Royal Institution at 
Manchester in 18111. In 1811 8ir Robert Fed api)ointcd JMayfair on a coiuinission to 
iminiro into the sanitary < ondition of large to\> ns. In IS-AO he was appointed profes¬ 
sor of eliemisiry at the rniversity of Edinburgh and remained in this ])osition for 
thirteen years. I'o him more than to any otlier is due the advance of technical 
education in England. Ho was actively engaged in the lirst and second great exhibi¬ 
tions in 1851 aij<l 1862, He preside<l over many royal commissions and bis great 
ability was generally rccogni/ed. He held many political positions, served in Par- 
liaimnit for a long jieriod of years, and rei eived the honor of a peerage. Ho was the 
last remaining original member of the London Gliomical Society. 

Osbnrt Salvin died at Hawksfold, near H.asleiiier, England, June 1,1898, at the age 
of 63 ycji^s. He was a prominent ornithologist and entomologist and luaile many 
expialitious for collecting siieeimens, notably to Central America. In 1874 he ac¬ 
cepted the ofIi<e of the Strickland curatorship in the University of Cambridge, 
bolding the position until 1883, when he resigned and, associated with Mr. Godwin, 
devoted biinsclf to bringing out the “Biologia Centrali Aniorieaiia.^^ Alone or asso¬ 
ciated withotliers be was the autlior of .some 124 scientific papers, among other work 
contributing Trochilida* andProcellariida» to the British Museum Catalogue of Birds. 
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A recent commnnication from Mr. S. Machida, of Japan, contains some 
interesting information in relation to the status of the experiment station 
enterprise in his country. Mr. Machida was formerly connected with 
the station at Tt)kyo, but is now director of the recently established 
Tokai station, situ.ated in Aichi. 

The exjieriment stations in .lapan are an outgrowth of the investiga¬ 
tions and field experiments carried on in connection witli the Imperial 
College of Agriculture at Tokyo. Tlieir service to agriculture was recog¬ 
nized by Japanese agriculturists and created an int rest in agricultural 
experimentation, resulting in the establishment of agricultural institu¬ 
tions at Yokaichi and Kioto. In April, 1893, a bill passed the Jajianese 
Parliament providing for the establishment of seven experiment stations 
under the control of the deiiartment of agriculture and commerce. 
These consist of a cential station at Tokyo and six branch stations 
located by the minister of agriimlture and commenm. Tliese branch 
stations were located at Osaka, Miyagi, Ishikawa, Hiroshima, Toku¬ 
shima, and Kumamoto. The work of these stations consists of tests of 
varieties of agricultural plants, selection of seed, tillage and cultuie, 
the use of fertilizers, soil investigations, harvesting and curing crops, 
agricultural technology, plant diseases and injurious insects, the pro¬ 
tection of benelicial insects, feeding of farm animals, addressing farm¬ 
ers’ meetings, distribution of seeds and plants, and analyses of miscella¬ 
neous materials sent in by farmers. The stations also answer (questions 
propounded by farmers, make investigations of the present condition 
of Japanese agriculture, and publish records of the results of their 
work. 

In 1896 three new stations were established on a much larger scale 
than the branch stations established in 1893. The locations of these 
stations are Aichi, Akita, and Shimane. 

All of the stations, both old and new, are carrying out their work in 
accordance with the same general regulations and under the control of 
the central station, which is in charge of Mr. J. Sawano. 

The Tokai station, located in Aichi, is a typical representative of the 
Japanese stations. It has a held of about 3.48 hectares (8§ acres), 
regular in form, with an irrigation ditch running through the center. 
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Originally the tract was very uneven, but it has been leveled oflf and 
made more suitable for experimental purposes and laid out into regular 
plats. It is now divided into four large portions. The land on one 
side of the irrigation ditch is paddy soil, and that on the other ivS dry 
land. In the ‘‘ dry” field there are 198 plats, separated by a passage¬ 
way varying in breadth from 3 to 9 feet. The plats are connected with 
irrigation and drain ditches. The paddy field is divided into eight 
plats by roads and ditches, two ditches being used for irrigation and 
three for drainage. These plats can easily be temporarily subdivided 
into smaller ones. The station has been provided with eleven build¬ 
ings used for office and laboratory ])urposea, storage, residences of 
officials and of workmen and servants, stables, etc. 

The principal lines of work now in progress at the Tokai station are 
pot experiments on the availability of various forms of nitrogen and 
phosphoric acid to the rice plant; determination of the availability of 
nitrogen in organic nitrogenous fertilizers; influence of soil and manure 
upon ri<ie; availability of natural sonnies of nutrients to different plants; 
effect of soil and fertilizers on the ])roperties of the grain, straw, etc., 
of the rice ])lant; the effect of various forms of nitrogen on the produc¬ 
tion of indigotin in the leaves of rolyijonHm tinctorium; chemical inves¬ 
tigations on the rice plant; the clianges of coloring matter and compo¬ 
sition of the indigo plant during its growth; the preparation of indigo 
and of dyestuffs from Pohjijoyimn iinvtorinm^ and the chemical changes 
which take place during the process, and methods of analysis; various 
field ex[)eriments on ])addy and u]dand rice—variety tests, use of seeds 
of different specific gravity, treatment of seed before sowing, time of 
sowing, distance, methods of manuring, etc.; variety tests of grasses 
and leguminous plants; variety, culture, and fertilizer experiments 
with sweet potatoes; variety, culture, and fertilizer tests with Japa¬ 
nese and upland cotton, and similar experiments with the indigo plant. 
In addition to the above, important investigations are being conducted 
in the chemical and microscopical laboratory. 

The systematic organization of agricultural research in Japan is of 
especial interest at a time when this country is called upon to consider 
measures for the development of island regions where agriculture has 
hitherto been conducted in accordance with comparatively i)rimitive 
methods. Evidently Japan has decided that the aid of scdence should 
bo sought in a broad way to investigate the problems of her agricul¬ 
ture Jliul has appreciated the fact that the progress of agriculture, as 
well as of other industries, depends very largely on scientific investi¬ 
gations and technical education. The Japanese experiment stations 
are attacking vital problems relating to the agriculture of that country, 
and the great usefulness of their work is illustrated by the publications 
which these stations have already issued. It is believed that we may 
learn much of value from this enterprise of the island empire of the 
East. 



PHYSICAI. AND METliOROLOGICAL RESEARCHES. PRINCI¬ 
PALLY ON SOLAR RAYS, MADE AT THIi STATION 
OF AGRICULTURAL CLIMATOIiX'.Y AT 
THE OBSERVATORY OF JUVISY. 

Camillk Flammarion, 

Director of the Staiioiu 

The purpose of the station of agricultural climatology is to study the 
sun’s rays and their action upon the phenomena of i)lant growth. The 
observatory at tluvisy is constantly engaged in observing the sun and 
its changing surface. It measures the size of the sun spots and tries 
to fix the astronomical bases upon which rest the relations between the 
variations in terrestrial temperature and the source of all the heat and 
light of the earth. The station studies the absorption of heat and light 
rays by plants, and analyzes the action of the difterent colors of the 
solar spectrum. It observes also the different transformations of the 
energy of the sun on which depends so intimately the entire terrestrial 
life. 

SOLAR RAYS AND THE DEVELOPMENT OP PLANTS. 

Special attention has been given to the study of the peculiar action 
of the sun upon vegetation. The relative etiiciency of the light rays, 
the heat rays, and the cliemicjal rays has been studied. In this respect 
the slow rays of the extreme red of the 8i)ectrum differ widely from 
the rapid rays of the extreme violet. The ray^s which exercise the most 
favorable inlluence u])on certain phenomena of vegetable life are readily 
investigated. For such investigations hothouses were built at the 
station. The glass used was subjected to a careful spectroscopic exami¬ 
nation. Blue glass, approaching closely to violet, was obtained, which 
was only traversed by tlie rays of the extreme right of the spi»ctrum. 
The red glass was almost monochromatic and was only traversed by a 
little orange. The green glass gave least satisfaction. The three hot¬ 
houses were placed close together under the same meteorological con¬ 
ditions. Adjoining the houses which were covered with colored glass 
was an ordinary hothouse, for comparison, with full illumination. The 
houses were ventilated by a current of air passing from south taporth 
through them, the object being to provide as nearly as possible natural 
conditions and to avoid overheating. The temperature of the air in 
the different hothouses was observed and the quantity of the sun’s 
heat which traversed them was measured. The accompanying table 
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shows the temperatures observed in the different houses on August 20, 
1896: 

Temperature of inUmor of hothouses with white and colored glass. 


7.80 a. in 

8.80 a. Ill 
lO.JO a. in 

12.30 ji. in 

2.80 p. Ill 

4.30 p. m 

From the above table it will be seen that the temperature of the hot-^ 
houses (lem tiased as the extreme right of the specitrum was approaehed. 
The temperature was the same in all the hothouses during cloudy days 
or when they did not receive the sun’s rays direc.tly. The decrease of 
the temperature iu the blue house, as comx)ared with the white, is 
explained by the fact that the absorptive power of the glass of the 
hothouses increased as the violet extremity of the spectrum was 
approached. The ability to absorb the sun’s rays determines the heat 
in the hothouses. All rays traverse the white glass, and it is therefore 
in this house that the highest temperature was found. On the other 
hand, blue glass has the greatest absorbing power, and the hothouse 
covered with blue glass had therefore the lowest tem])erature. 

In 1895 sensitive i)lants, grown from the same lot of seed and equally 
vigorous,were idaced in each liothouse. Their height at that time was 
0.027 meter. The plant placed in the red house develo])ed extraordi¬ 
narily and attained a size tifteen times as great as that in tlie blue 
house, where the plants remained nearly stationary. The red light pro¬ 
duced the effect of a chemical fertilizer, although in this case actinic 
rays were absent. These plants were all ecpially cared for. The sensi¬ 
tiveness of the plant grown in the red house had attained such a degree 
that the slightest movement or breath was sufficient to cause the clos¬ 
ing of the leartets and the drooping of the pedicels. The sensitive¬ 
ness diminished under the white or green color, while under the blue 
light the plant was almost insensitive. The plant in the red house 
blossomed September 24. In the white house it increased in stockiness 
and was very vigorous but did not inc.rease in height. It showed 
flower buds, but they did not open. The plant under the red glass had 
a lighter^colored foliage than that under the white. The foliage was 
paler than that under the green, while the blue was much darker. 
The difference of the temperature between the hothouses was not very 
great. There were, nevertheless, several degrees difference between 
the white and the blue. The intensity of illumination decreased in the 
same proportion as the temperature rose. The height of the plants in 
the different houses after an experiment of 3 months was relatively as 
follows: Blue hothouse, 0.027 meter; white hothouse, 0.1 meter; green 
hothouse, 0.152 meter, and red hothouse, 0.42 meter. 


Time of day. 


White. , Red. 


Deg. C. 
32.0 
40.0 
40.0 
42.0 
41.0 
30.0 


Deg. O. 
31.0 

39.5 
46.0 
40.0 

40.5 
30.0 


Green. Jlluc. 


Deq. O. 
30.7 
37.0 
41.5 
30.0 
40.3 
30.0 


Deg.D 

29.5 

35.0 

40.0 

38.0 

40.2 

30.0 
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A photograph taken October 22 shows at a glance the influence of 
different solar rays (flg. 2), The difference observed might have several 
causes, viz: (1) The differenceiii the solar rays admitted; (2) difference 
in temperature which, compared with that in the white house, was lowest 
in the blue and highest in the red house; (3) difference in the amount 
of light, the intensity of which was greatest in the white hothouse 
and least in the blue; and (4) to difference in humidity of the soil and 
the air, which was lowest in the white hothouse and highest in the 
blue. 


It would be interesting to know whether the results obtained are due 

_to these differences. If the differences dej)cnd 

upon temperature, they would differ accord¬ 
ing to the seasons. In the spring the teinx^er- 
ature of the hotliouses during daytime remains 
below the optimum for the growth of plants. 
The amount of growth, therefore, would follow 
in thisorder: White, red, green, and blue; and 
during the summer, when the temperature 
often surpasses the optimum for idant growth, 
the maximum of growth would occur in the 
inverse order, namely: Blue, green, red, and 
white. The blue hothouse, the temperature of 





Fig. 2.—Sensitive plants grown in dilTerent colored light. 


which is nearest the optimum, should favor the greatest growth. On the 
contrary, the results obtained in the different houses were absolutely 
identical in spring and summer, notwithstanding the difference in tem¬ 
perature. The greatest development was always produced in the red 
hothouse, and the minimum in the blue, where there was almost no 
growth. The results indicate that the inequality in growth is not due 
to differences in temperature. The sensitive plant in the white, hot¬ 
house owes its feeble growth to the combined action of excessive light 
and temperature. 

In 1896 experiments were begun to compare the development of 
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plants in white and red light under the same temperature and the 
same intensity of light. The same temperature was obtained in the 
different houses by means of screens of loosely woven white linen, which 
allowed only a limited x)assage of the sun’s rays but which did not 
alter the quality of the rays. The subjects of the experiments were sen¬ 
sitive plants, maize, peas, beans, lettuce, strawberries, fig-trees, Achy- 
rantha, Perilla, Coleus, Strobilanthes, Tradescantia, grapes, etc. Some 
of the most interesting results are appended. On June 13 three pots of 
equally vigorous sensitive plants, 0,03 meter in height, were placed in 
each hothouse. Their increase in height at different dates is shown 
in the following table: ^ 

Height of eensitiveplants in different colored hothouses. 



Date. 




llwl. 

White. 

(Jreen. 

Blue. 

Jnn»» 13. 

July . 

AuguHt 16. 

AuguHt30. 

October 12. 


. 



0. 030 
.230 
.380 
.470 

.r>oo 

Meter. 

0. 030 
. 120 
. 240 
.270 
.280 

Meter. 
0.030 
.080 
.100 
.100 
. 100 

Meter. 

0.030 
.035 
.035 
.035 
.035 


The sensitive plant in the red hothouse attained a greater height and 

was more sensitive 
than that in the 
white hothouse, 
and its vegetative 
development was 
more advanced. 
It began to bloom 
October 1,while the 
plant in the white 
hothouse began 
October 12. The 
scMisitive plant in 
the green hothouse 
remained almost at 
a standstill, became 
etiolated and, the 
nutrition becoming 
insufficient, the 
plant ceased to 
grow. The plants 
in the white hot¬ 
house, grown under 
the same condi¬ 
tions of tempera¬ 
ture, moisture, and 
illumination as those of the red hothouse, attained a height of only 



Fio. S.—^neitivo plants grown at the Bame temperature in diil'erent 
colored light. 
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0.28 meter, while those in the red hothouse reached 0.5 meter. A 
photograph taken October 12, 1896 (iig. 3), shows the differences in 
growth under similar temperatures. It will be noticed that the sensi¬ 
tive plant in the white hothouse had gained in stockiiiess what it had 
lost in height. Indeed, the diameter of the stem and the surface of 
the leaves were larger in the plants in the white hothouse than in 
those in the red. The weight of the above-ground part of the plants 
of the different hothouses was as follows: 


Effect of different colored lighln on the weight of sensitive plants. 




IldthoiiHe. 


, Weight of , Weijiht of 

1 HteniK ' i»n averajje 
and leaves, j leaf. 

Dianieter 
of Hteni. 

White. 

Ked . 

Ctrern . 

Blue. 




1 GranriH, 1 Oram. 
8.400 ; 0.600 

4.600 1 .250 

. 1 .XOO .1.50 

.j .150 1 .095 

Mm. 

3.0 

2.0 

1.5 

1.0 


It will be seen tlmt, notwithstanding the great height of the sensi 
tive plant grown under red glass, its weight is about half that of the 
plant grown in the white hotliouse. 

In experiments with other plants results were obtained which differed 
somewhat according to the species. The results with Strobilanthes 
(iyerianus agreed entirely with those for the sensitive ]>lant. 

Young summer lettuce was placed in different hothouses during 
June and July. The results in the white hothouse and in the open air 
were identical. The leaves were large, thick, of a reddish-brown color, 
and formed a well-rounded head. The lettuce in the red house was 
drawn, the leaves were long and straight, blanched, drooping, and 
widely separated by long internodes. The plants in the green house 
increased in height a little, while the leaves were less cuiie4 than those 
in the red house. The lettuce in the blue house added only a few leaves, 
without growing at all in height. The height attained by the different 
plants was as follows: In the red house, 1.5 meters; in the white, 0.6 
meter; in the green, 0.4 meter; in the blue, 0.1 meter. The lettuce in 
the red house bloomed 15 days earlier than that in the white house. 
Figure 4 (p. 108) shows these differences. 

In the experiment with maize, young stalks measuring 0.15 meter in 
height were set out in the hothouses in May. They were measured 
July 22 with the following results: In the white hothouse, 1 meter; in 
the red, 0.4 meter; in the green, 0.2 meter; in the blue, 0,15 meter. 
These results differ from those observed in the case of the sensitive 
plants in that the development of maize was less in the red hothouse 
than in the white. 

In the experiments with peas and beans the most vigorous growth 
occurred in the white hothouse. There was less development in the 
red, and the minimum of growth was obtained in the blue hothouse. 
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The beans bloomed and fruited in the white as well as in the red hot¬ 
house, but perished in the green and blue. Peas bloomed in all hot¬ 
houses except the blue, where the jilant did not grow any during the 
two months of the experiment. The peas in the green house remained 
in bloom for three weeks without fruiting. Only those in the red 
and white houses fruited. 

The following assortment of vines was placed in each of the hothouses: 
One of Chasselas, two of Frankenthal, and two of M61inet. The Chas- 
selas, and one vine of Frankenthal, were planted in 1894, the vines of 
Frankenthal and Meliuet, in 1895. Beginning with April 10, a ditter- 






Fig. 4.—Lettuce plants grown in diflfurcnt colored light. 


ence in development could be noticed, due to the unequal temperature 
of the hothouses. The vines in the white and red houses started earli¬ 
est. Tim growth of stem and number of leaves of a Melinet in the 
different houses (May 10) is given below: 


Growth of grapevines under colored glass. 


Hothouse. 

First 

branch. 

Second 

branch. 

Third 

branch. 

F limber 
of leaves. 


Meter. 

Meter. 

Meter. 


0.80 

0.83 


16 

Green. 

.48 

.02 


8 


.50 

.45 

6.18 

16 

White. 

.20 

.20 

12 
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The results with the Frankenthal were absolutely the same. There 
was an extraordinary development of branches in the red house, sur¬ 
passing the white in this respect. This difference was greatly increased 
by pinching off the branches. The plants in the green light soon 
stopped growing and made only a few new leaves. The idants in the 
blue house continued to grow slowly. To recapitulate: The vine in the 
white house grew but slowly; its wood was well developed; it remained 
short and vigorous during the entire season. The vine in the red house 
grew in length, but lost much in vigor; its numerous branches had fre¬ 
quently to be i^inched back, and its foliage was but little colored. The 
vine in the blue house grew slowly, considering the rai)id start made; 
it remained vigorous with large dark green leaves. One year-old vines 
behaved in the same manner; the vines in the white hothouse were vig¬ 
orous and developed a more luxuriant growth than those in the other 
houses. In general, the phenomena in case of the grapes were similar 
to those observed in the case of sensitive jdants. However, the blue 
rays were not so unfavorable to the development of the vine as they 
were for other plants. The experiments with vines were concerned 
only with the vegetative growth, and not with the fruiting. 

The development of Perilla was intense in the white and red houses, 
the plants in the white surpassing in vigor those in the red. The plants 
in the green house changed little during the experiments, while those 
in the blue remained inactive. 

Experiments with Coleus showed little diflerence in growth. The 
plant in the white hothouse spread and made a magnificent ornamental 
l)laut. That in the red house, while showing less foliage, increased in 
height. In the green and white houses there was very little develop¬ 
ment. 

The results with Achyrautha accord with those for the sensitive 
Xdant. The plant in the red house grew so much in length that its 
branches could hardly hold up. 

Three young potted strawberry plants of the same age and vigor 
were placed in each hothouse in May. In June the plants fruited with 
the following result: 

Effect of (liff'ei'ent colored light on fruiting of strawhei'ries. 


I Xumbeir Total Average 
of weight of w’eiglit of 
fruits, j fruit. i fruit. 


In the open nir.... 
Ill white hothouHe 
In red hotlioiise... 
In green hothouse. 
In blue hothouse.. 



Grain*. 

Oram. 

70 

46.40 

0.66 

73 

46.80 

.64 

25 

9.80 

.39 

12 

4.20 

.35 

5 

1.80 

. .86 

, - 


__ 


Only the plants in the white hothouse and those in the open air pro¬ 
duced any considerable number of fruits. The plants receiving the 
jtotal radiatioji yielded five times as many fruits as those which grew 
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under the red light. Those in the green hothouse yielded about one- 
tenth as much as those in the white. The weight of the fruits from the 
blue hothouse was insignificant. The strawberries which received only 
colored light were very watery and insipid. Their average weight war 
half that of those which had received the total radiation. 

The different rays of the solar spectrum modify not only the above¬ 
ground growth of plants, but also affect the entire vegetative part of 
the i)lant. The root system of the young plants which had been grown 
in hothouses was poorly developed. It was greatly reduced in the red 
house, and in the blue there was almost no root system. The weight 
of the roots of the sensitive plants in the different houses, October 13,^ 
was as follows; In the white house, 5 gm.; in the red, 1.(3 gm.; in the 
green, O.(M) gin.; in the blue, 0.05 gm. 

The nutrition of the i)lant is to a great extent dependent upon the 
root system. It is jiartly due to this dependence that the plants in the 
red, blue, and green houses had so little vigor. It is well known that 
the red and orange portions of the spectrum favor assimilation, trans¬ 
piration, and rcs[)iration ot plants. The natural result of this is an 
increase in the vegetative activity and in the function of nutrition. It 
is evident, therefore, that differences of growth, vegetative activity, 
vigor, development, sensitiveness, and coloration of ]>lant8 result from 
differences in radiation. Microscopici examination of sections of the 
sensitive ]dant showed that the anatomical stiucture and the diameter 
of the idants in the rod and white houses differed. Tlie eiadermis was 
thicker, and the woody libers of the stem were more iiumeious in the 
plant in the white hothouse, the pith was much less developed, the cells 
were better formed, and the jiartitions thicker. 

Notwithstanding the great care which was taken in conducting these 
experiments, it was very difficult to avoid all sources of eri*or. Glass 
considered monochromatic for the red as well as for blue luoved unsat¬ 
isfactory for the reason that some yellow rays passed through them. 
In further study of this subject, experiments were conducted in which 
the three different colors were obtained from the spectrum derived from 
a prism. 

Plants were placed in the different regions of the solar or electric 
spectrum and the modifications due to different rays thus observed. 
For this purpose a prism was constructed capable of giving a spectrum 
of great dimensions, and in which could be idaced such liquids as car¬ 
bon bisulphid and spirits of turpentine, the refractive power of which 
is very high. The source of light was an electric arc lamp. The use 
of carbon bisulphid was disconiinued on account of its volatility and 
excessive inflammability, and as a substitute spirits of turpentine, the 
refracting power of which is fat less, was used. The index of refrac 
tion for spirits of turpentine is 1.470496 for the red and 1.493874 for the 
violet. The difference in dispersion of the two is, therefore, 0.023378. 
A straight slit was placed against the prism filled with turpentine and 
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a convex lens placed between the prism and the arc lamp. These were 
placed at a distance from the prism equal to double that of the focus 
of the lens The prism was placed in the position of least deviation to 
the spirits of turpentine, which was in this case 30o, The spectrum 
reflected upon a screen 3 meters from the prism measured about 25 
cm. (nearly 10 in.) in length. Tlie arc light gave a constant intensity 
of 10 amperes and burned twenty hours daily. Notwithstanding the 
limited size of the spectrum a series of experiments was started, which 
permitted the verification of the results obtained in the colored hot¬ 
houses. These experiments were on the growth of flax and vetches, 
and on the transpiration of leaves. 

August 25 a small box of flax was exposed to the luminous region of 
the spectrum. The plants had sprouted and reached a height of 0.04 
meter, and the cotyledons were slightly expanded. On August 27 the 
first leaves were beginning to expand in tlie red portion of the spectrum, 
and some leaves appeared in the yellow, but no change was observed at 
the right end of the spectrum. On Sei)tember 4, ten days after the 
beginning of the ex])eriinents, the box with the plants was photographed 
and the plants were measured. In the red light the stems had attained 
a height of 0.085 meter, and in the blue 0.040 meter. 

Tlie temperature remained the same for all plants during the time of 
experiment; it varied between 10^ and 30^, with an average temper¬ 
ature for the ten days of 18^ (3. On account oi great ditticulties encoun¬ 
tered the experiments had to be discontinued. They were continued far 
enough to verify the favorable action of the red rays upon the growth 
of plants. This favorable action seems to be due partly to the infra red 
rays. The pure green of the spectrum was very small, and on this ac¬ 
count plants exposed to green rays received some yellow rays. The use 
of carbon bisulphid would have i)rovided a more extensive spectrum. 

The common vetch ( Vida comniunis) is very sensitive to light, and 
grows very rapidly under a weak illumination. Pots of three plants 
each were placed in ditferent portions of the specjtrum and separated by 
small black screens At the commencement of the experiment their 
height was 0.04 meter. The average height of the plants in each pot 
August 15 was as follows; Ked 0.00, yellow 0.08, green 0.05, violet 0.07; 
and August 20, red 0.21, yellow 0.185, green 0.16, violet 0.15 meter. 
As in the other cases, the maximum growth took place in the red por¬ 
tion of the spectrum, the results obtained with the spectrum of the elec¬ 
tric light and in the hothouses with colored glasses agreeing. 

EFFECT OF WHITE AND COLORED LIGHT ON TRANSPIRATION. 

In the course of the above experiments the transpiration of the leaves 
under different rays of the spectrum was measured. It was found that 
grapevines attained the maximum of transpiration in white light, there 
being a decrease from red to blue. An experiment on leaves of maize 
expose<l to different regions of the luminous electric spectrum gave 
4485—No. 2-2 
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more definite results. The maize plants were fifteen days old; the 
stems were equally vigorous, and each bore five leaves. The experi¬ 
ment was begun September 14, with an average temperature of 20° 0., 
and each leaf was inclosed in a glass tube. The experiment lasted 26 
hours, and the transpired water was as follows: 

Effect of different colors on transpiration of maize. 


Color 


KcmI. 

Yellow. 

Green with some yellow rays 
Violet. 

It will be seen that the inaximuiii transpiration occurred in the 
orange-yellow and the niiniinuui in the violet portion of the sj)ectriim. 

ACTION OF DIFFERENT PORTIONS OF THE SPECTRUM ON THE COLOR 
OF VEGETARLE TISSUES. 

The many different colors of plants are mostly due to light. The 
green color of the leaves, due to chlorophyll, can only be produced in 
the light. The blue, yellow, red, and other colors are partly due to 
pigments and partly to cell sap. The writer has investigated the role 
of light in the coloration of the different tissues of flowers, fruits, etc. 

For these researches colored-glass hothouses and absolutely mono¬ 
chromatic solutions were used. The solutions were contained between 
the walls of special vessels in the interior of which the flowers, fruits, 
leaves, etc., were exposed. The red was obtained Irom a solution of 
carmiii in ammonia, the green from a concentrated solution of copper 
chlorid, and the blue from a solution of copper sulphate and ammonia. 
According to Sachs, the development of the coloring matter is inde¬ 
pendent of the action of light. It is developed in the leaves at the 
expense of substances which are i)roduced under the action of light. 
The author’s experiments indicate that light acts not only on the nutri¬ 
tion of the plant, but also on the coloring of the tissues. It sometimes 
exerts a direct action on the flower, and in this case the coloring is due 
principally to light. 

Plants may be classified according to the cause of coloration into 
three groups, namely, those in which coloration is due (1) to the direct 
action of light, (2) to the action of the light and to the food material 
in the leaves, and (3) to other causes than the ac.tion of light. Chloro¬ 
phyll is directly due to the action of light. It is not immediately de¬ 
stroyed when the plant is placed in darkness, but remains unchanged 
as long as the plant has not exhausted its reserve, disappearing only 
when the reserve material has been exhausted. Observations on 
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PLATE I 



Action of Different Light Rays on Coleus Leaves. 

A, full radiation; 13, red rays; C, ^recn rays; D, blue rays; E, open air; F, subdued li>?ht; 
CJ, diffused light; H, very dim light. 
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flowers are to the same effect. It has been known for some time that 
to obtain white lilacs it is only necessary to place colored lilacs, espe¬ 
cially the Marly variety, in a hothouse kei)t at a constant temperature 
of 150 0. Duchartre states that the lilac would become white if placed 
in a very light hothouse if the temperature remained constantly at 
150 O. lie attributes the decoloration of the flowers to the more ener¬ 
getic oxidation of the air of the hothouse. 

The experiments of the author were conducted on Marly and Persian 
lilacs, ])lanted in (colored hothouses and in theopen air. The panicles were 
budded and at the time of planting were slightly colored. In the white 
hothouse the lilacs became pink and almost entirely lost their color. 
In the red, green, and blue houses they become absolutely white. The 
hothouses had a varying temj)erature, during the night falling to 1*^ 
and rising during the day to 25'^. Lilac buds inclosed in a dark hood 
become discolored notwithstanding the tem])erature was the same as 
in the surrounding air. If the paniefles were inclosed when already 
more or less colored red shades were obtained. Thus it is ])0ssible to 
obtain on one stem flowers ot* all shades between the white and violet 
red. If i)anicles already colored are placed under a (iolored bell Jar, flow¬ 
ers varying from ])ale blue to clear red violet will be obtained. These 
results are neither due to temperature nor to activity of growth, but are 
evidently caused by difl’erences in light. 

The writer’s experiments (jovered a great number of plants, and it 
was found possible to change the form, size, and color of the leaves 
of plants with difterent colored light. Among the most remarkable 
results were those obtaine<l with the <3oleus. In the accompanying 
plate some of the differences observed on this ])lant due to its culture, 
character of solar rays, or the difterent intensity of light are shown. 

In Plate I, A represents a leaf expose<l to full radiation in the white 
hothouse, and B one grown in the red hothouse. It can be seen that 
the red pigment decreased in red light, the leaf spread, and its form 
changed. Leaf C, grown under the green-colored glass, is diminished 
in size, the red ]>igment has disappeared, being replaced by a yellow 
coloration. In leaf 1), grown in blue rays, the red pigment has almost 
completely disappeared. On the same plate are also shown four other 
leaves of Coleus, the first grown in the open air, the second under a 
slightly diffused light through a garden frame, the third in diffused 
light, and the fourth under a still weaker light. The transformation 
of the plant in this case is gradually accomplished under an attenua¬ 
tion of light, as in the preceding case under the influeiu^e of difterent 
rays. The largest and most curious leaf is the third. The fourth was 
greatly diminished and modified, having changed from poppy red with 
a dark edge to yellow and light green. 

Comparing these eight Coleus leaves it will be seen that the leaf from 
the hothouse under total radiation has develoi)ed much more than the 
one grown in the open air; that those from the red house and diffused 
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light show increased size and a particular coloring; and that those 
ftom the green and blue hothouses and under very feeble light have 
lost almost all their resemblance to the normal leaf. These experiments 
establish the fact that light, without the aid of any other factors, is 
able to modify plants, 

Eesults not less curious have been obtained with other plants, some 
of which are slmwn in the colored plate (PI. II). The red-flowered 
crassula was placed in the dark at a time when its buds were only 
slightly colored. It shows only a narrow, colored edge bordering a 
white flower. The purple leaves of Alternanthera amena became abso 
lutely green under the red glass. Geranium leaves lost their reddish- 
brown tone and changed under the red, blue, and green rays into the 
three following forms: In the red hothouse they were large, well cut, 
and pale green; in the blue, almost round and dark green; in the green, 
small and very pale green. Similar experiments were made with fruits 
by surrounding the branches with colored glasses. The same results 
as indicated above were produced with peaches, apples, cherries, and 
strawberries. In certain plants the leucites, to which their coloration 
is due, act according to the way in which they receive the light. Others 
vary under the influence of light in combination with the plant’s nutri¬ 
tion. Still others are altogether insensible to the action of light. To 
the last class belong carrots, beets, radishes, potatoes, truffles, etc., the 
underground colorations of which are evidently independent of light. 


[Concluded in next number.] 



Action of Different Light Rays on the Coloration of Plants. 

, Rcd-tlowcrecl crassula; (A) in sunlight; (B) in darkiK*Sb, 2 , Aliernanthera amwna. (C) full 
radiation; (I))iedrays. 3 , Geranium leaves; (E) full radiation; (F) blue rays; * 

(G) green rays; (II) red rays. 
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Sulphuric acid as a reagent in the analysis of fatty acids, E. 

Twitchell (Jour. Soc. Ghem. Ind., 16 (1897), No. 14, pp. 1002-1004 ).— 
The reactiou between concentrated sulphuric acid and any fat involves 
chieily the unsaturated fatty acids of the fat and consists primarily of 
the addition of sulphuric acid to the unsaturated carbon atoms of these 
acids. On this assumption the autlior concluded that a separation of 
the unsaturated oleic, liuoleic, and liuolenic acids from the unattacked 
saturated ])almitic and stearic acids could be mside and possibly a dif¬ 
ference in the action of sulphuric acid in the different members of the 
group of unsaturated acids might then be shown. The following ten¬ 
tative method was adopted: Weigh from 0.5 to 1 gm. of the fatty acid 
in a glass-stoppered Erlenmeyer flask; melt and allow to solidify in as 
thin a layer over the bottom as |w)ssible. On the layer pour about 5 cc. 
of 85 per cent of sulphuric acid. There is usually no combination until 
the flask has been slightly warmed. At a certain temperature the com¬ 
bination takes place very rapidly and forms a clear solution. When 
this occurs the flask is quickly cooled, 50 cc. of petroleum ether added, 
the stopper inserted, and the flask shaken violently for a minuteor two, 
then allowed to softie and the petroleum ether decanted. The flask 
is rinsed twice with 10 cc. of petroleum ether, the washings added to 
the first extract, and the whole poured into a separatory funnel and 
washed once or twice with water. The petroleum ether is then evapo¬ 
rated, and the residue, consisting of the saturated fatty acids, is 
weighed.—j. p. street. 

Needed reform in the anal3rtical methods for fodders and feeds, 

E. Schulze (Landw. \ers. Stat., 49(1898), No. 6, pp. 419-441 ).—The 
author calls attention to the impurity of the ether extract obtained 
from feeds in the ordinary analysis and the inaccuracy of the methods 
for crude fiber. None of the present methods for fiber are accurate 
for all classes of fodders and feeds. He suggests that after the material 
is dried and finely pulverized it be extracted with ether, alcohol, malt 
extract, and water. This will bring into solution the fats, lecithin, 
soluble carbohydrate^, starches, amids, soluble proteids, etc. The 
insoluble residue will consist of the insoluble proteids, the cell walls, 
and a part of the ash constituents. By determining and deducting 

Ufi 
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the ash and protein content of this residue there would remain the 
nitrogen-free material insoluble in the above named solvents. The 
method as suggested is simpler and easier of manipulation than that 
suggested by Kdnig.’—j. p. street. 

Report of the chemist, R. O. Kedzie {Michigan Sta. Rpt. 1896j pp. 128-lSl'), —A 
goiieral summary of the work of the chemical department during 1896, including 
more <letaile<l notes on the ash of epiphytes (noted elsewhere) and the danger result¬ 
ing from the use of I’aris green against insects on peppermint. A chemical exami¬ 
nation of the oil distilled from peppermint plants sprayed with J*aris green gave 
distinct reactions for arsenic. 

Report of the agricultural chemical laboratory at Helsingfors, Finland, for 
1895 {Landthr. Styr. Meddd., 1897^ Xo, 19y pp. 130-139), 

On £. Salkowski’s investigations on the effect of heating albumen in water 
under pressure, K. Nkumeistkr {Ztachr. Biol., 36, No. 3, pp. 420-424). —This is a 
controversial article. 

The cleavage products of albumin, I, O. Folin {Zischr. Phydol. Chem., 25, No. 
1-2, pp. 152-164). 

Contribution to the study of the albuminoids of flour of legumes and cereals, 

E. FLKrnKNT {Compt. Bend. dead. Sci. Varin^ 126 {1898), No. ID, pp. 1374-1377 ).— 
According to the author, beau flour <‘ontains 31.04 per cent total nitrogenous mate¬ 
rial, iinuh^ u]) of IS.92 per cent Icgnmin, 0.2 per cent albumin, and 11.92 per cent 
gluten. The gluten consists of 9.52 i»er cent glntenin and 2.40 gliadiu. The so-called 
vegetable casein is regarded as Icgnmin and glntenin and vegetable librin as albumin 
ainl gliadiu. The properties of' iiitrogcmoiis constituents arc briefly discussed, as 
well as the use of bean flour with wheat flour for bread making. 

The occurrence of glutamin in plants, E. Sciiulzk {Landw. Vern. Slat., 40 ( 189S), 
No. d,pp. 442-446). 

The chemical structure of galactose, A. Woiil and K, LisT(/>*er. Pent. ('hem. 
(iesdl., so (1897), No. 19, pp. 3101-3108). 

The classification of the proteids, A. WRbnnKWSKi {Her. Pent. Chtm. (ienell., So 
{1897), No. 19, 2 )p. 3045-3053). 

The optical properties of tannin, 1*. Walden (/>«•. Pent. Chem. (weevil., 30 {1897), 
No. 19, 2 }p. 3151-3157). 

The effect of different temperatures in the extraction of tanning materials, 

J. (4. Parker {Jour. 8oc. (hem. lud., 17 {1898)^ No.2,pp- 106-110.) 

Studies on the determination of tannin, K. Aglot {Ztechr. Angew. Chem., 1898, 
No. 8, 2 ip. 181-183). 

Standard methods for the sampling and analysis of tanning materials {Jour. 
Soc. (hem. Ind., 17 {1898), No. 1, pp. 6-10). —A report on the recommendations of the 
iutc.riiational conference of leather-trades chemists held in London 8ept<miber, 1897. 
Methods for sampling and chemical analysis are recommended for trial until theiicxt 
conference, to oe held in Vienna in July of this year.—.i. r. street. 

Ihirther contributions to the chemistry of protein precipitation, H. Sciijkkn- 
ING {Ztsehr. Analyt. (hem., 37 {1898), No.2jpp.73-87). 

Commercial analysis of starches, L. Laze {2. Conyres Inie^'nat. Chim. Appl., 1896, 
JI, pp. 27, 28). 

On the saccharification of starch by the amylase of malt, 11. Pottevin {Compt. 
Bend. Acad. Sci. Haris, 126 {1898), No. 17,2)p. 1218-1221). 

Spirits from cellulose and wood, E. Simonsen {Ztsehr. Angew. Chem., 1898, Nos, 9, 
pp. 195,196; 10,2)p. 219-228). 

Introduction to the study of the alkaloids, with* special reference to the 
vegetable alkaloids and ptomaines, I. Guakeschi {EinfUhrung in das Stndium der 

’ Landw. Vers. Stat., 48 (1897), pp. 81-110; Ztsehr. Untersuch. Nahr. u. Genussmtl., 
1898, No. 1, p. 3 (E. S. K., 9, p. 1021). 
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Alkaloidey etc. Berlin^ 1896-97 ^ pis, 2^ pp, VII + $04-667), —German translation by 
H. Kunz-Krause with author^s cooperation. 

The lecithiuB of sugar cane, E. C. Shorey {Jour. Amer, Chem, Noc., W (1898), 
No, S,pp, 113-118). 

Additional notes on the sugar-cane amid, E. C. Shorey (Jour, Amer. Chem. Soo,, 
$0 {1898\ No. 2,pp. 133-137), 

Study on the reducing sugar in 13 varieties of com, C. Istrati and G. (Ettin- 
GER {Bul. Soc. Soi. Bucharest^ 1897fp. 616; aha. in Bui. Soc. Chim. BariSy 3. «er., 30 {1898)y 
So. Sy p. This is a study of the sugar content of the green stalks of maize with 

a view to their utilization in sugar making. 

The estimation of sugar by electrical methods, J. FormXnek {ZUchr. Vntersuch. 
Nahr. u. Genuesmtl.y 1898y No. 6ypp, 320-332), 

A new titration method for the determination of glucose, lactose, and other 
reducing bodies by Pehling’s solution, E. Riegler {Zt&chr. Anabft. Chem.y 37 (1898), 
No. IfPp. 22-26). 

The determination of sugar and the polarimetric examination of sweet wines, 

A. Borntragkr (Zischr. Analyt. Chem., 37 {1898)y No. 3ypp. 145-172). 

Clerget^s method of estimating cane sugar, A. R. Ling (Jour, Soc. Chem. Ind.y 17 
{189S)y No. 2ypp. no. 111). 

Note on the estimation of moisture in invert sugar, L. T. Thorne and E. H. 
•Jeffers (Jour. Soc. Chem. Ind.y 17 {1898)y No.2ypp. 114-116yfig. 1). 

The action of subacetate of lead and of neutral acetate of lead on solutions 
of lactose. Determination of saccharose in the presence of lactose and of glu¬ 
cose. Determination of saccharose and of lactose in condensed milks, H. 
Pellet (2. Congree Internal. Chim. AppL, lS90y 11, pp. 427-432). 

On the methods for determining the fineness of flours, V. VedrcVdi (Ztechr. 
Analgt. Chem., 37 (1898), No. 2, pp. 87-92). 

The determination of phosphoric acid by titration, A. Hkhehrand (Ztschr. 
Analgt. Chem,, 37 (1898), No. 4, pp. 217-233).—T\\& ammonium-maguesium phosphate 
obtained in the usual nuiuner is thrown upon a filter and wjished with iKl per cent 
alcohol. The precipitate is then washed into a beaker, dissolved by adding a slight 
excess of lifth-norinal hydrochloric acid, and titrated with fifth-normal sodium 
hydrate, using for an indicator an alcoholic solution of carminic acid (Jtidum carmi^ 
niciim Merck).— L. H. MERRILL. 

The determination of nitrites, B. Gkutzner (Bev. Internal. Fahif., 11 (1898), No. 

1, p. 21; ahs. in Ztachr. Angew. Chem., 1898, No. 13, p. 307). —From O.l to 0.2 gra. nitrite 
in 5(X) cc. of water is decomposed with 0.5 gm. potassium chlorate. A known volume 
(in excess) of tenth-normal silver solution acidified with nitric acid is added and 
the mixture vigorously shaken. After a few minutes the excess of silver is titrated 
with tenth-normal sodium (dilorid solution. 

Volumetric estimation of sodium, H. J. Houstman-Fenton (Jour. Chem. Soo. 
[London^, 73 (1898), No. 424,pp. 167-174). 

Methods and solvents for estimating the elements of plant food probably 
available in soils, W. Maxwell (.lour, Amei\ Chem. Soc., 20 (1898), No. 2, pp.l07- 
110). —This is a brief preliminary note on investigations more fully reported else¬ 
where (see p. 128). 

Simplification of Hopkins’s method for the estimation of uric acid in urine, 
0. Folin (Ztschr. Physiol. Chem., 24 (1897), No. 3, pp. 224-246), —The author calls atten¬ 
tion to the possibility of error in Hopkins’s method, and seeks to correct it by the 
substitution of ammonium sulphate in place of ammonium chlorid as a reagent for 
the precipitation of the uric acid.—j. b, lindbey, 

A new modification of Clerget's method, specially applicable to aftei^ prod¬ 
ucts and molasses, A. R. Ling and J. L. Baker (Jour. Soo. Chem. Ind., 17 (1898), No. 

2, pp, 111-114). 
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Note on the teste for distinguishing boiled from unboiled milk, A. Lkffmaxx 
{Analysty ^S {1898),No,265j p, 85), — When a solution of diamidobenzin is added to 
uniwiled milk, with a few drops of hydrogen dioxid, a deep blue color appears. This 
property is lost if the milk is heated to 180^ F. 

On the determination of the amount of butter contained in margarin, A. 
MOntz and H. (h)iiDOX (Ann. Sci. Agron.j 1897^ II, No. 2, pp. 281-294). 

The testing of margarin, butter, and cheese (Ztschr. Angtnv. Chem., 1897, No. 24, 
pp. 790-792). 

Butter and fat analysis, A vox Asboth {Uer. Internaf. Falsif., 11 (1898), No. l,p. 
15; ahn. in Ztsvhr. Angew. ('hern., 1898, No. 14, p. 325). 

The determination of butter and the preservation of milk samples for analy¬ 
sis, l)Ki.rK (Rev. Infernal. Fahif., It (1898), No. 1, p. 27; ahs.in Ztschr. Angew. Chem., 
1898, No. 14, j). 324). 

Analysis of butter, F. Jkan(-?. Congrh Internal. (9rim. Appl., 189G, IV, pp. 239-249). 

Observations on the analyses of samples of butter fat and other fats, E. 
Spaeth (Ztschr. UnlcrHuch. Nahr. n. (ienuasmil., 1898, \o. (>,pp. 377-384). 

Analysis of lard and detection of vegetable oils in lard and in mixtures of 
lard and suet, .1..Iean (2. Congres Internal. (Viim. Appl., 189G, 11, pp. 401-120). 

Contributions to fat analysis, W. Faihuon (Ztschr. Angew. (.'hem., 1898, No. 12, 
pp. 207-273). 

On O. Polimanti’s method of estimating fat, J. Nebkixg (Jrc/i. Physiol. [PJlii- 
gerJl, 71, No. 7-8, pp. 427-430). —This ih a controversial article. 

Qualitative and quantitative determinations of peanut oil in olive oil and 
other oils used for food, J. IIellikr (2. Congres Internaf. Chim. Appl., 1896, IV,pp. 
311-319). 

New reactions for detecting cotton-seed oil in mixtures, (1. Morpuiuh) (Ztschr. 
Nahr. rnfersuch, n. Htjg., 12 (1898), No. 7,p. 119). — Tests proposed by Cavnlli, and by 
Tortelli, and Kuggeri arc described. 

On the partial saponification of oils and fats, li. llExmciUES (Ztschr. Angew. 
Chem., 1898, No. 15, pp. 238-245, Jig. 1). 

On the determination of carbon monoxid diluted with large quantities of air, 
A. Gautier (Compt. Rend. Acad. Sci. Paris, 120 (1898), No. ll,pp. 793-795). 

The action of certain reagents on carbon monoxid with a view to its deter¬ 
mination in the air of towns, A. Gautier (Compf. Rend. Acad. Sci. Paris, 126 (1898), 
No. 12, pp. 871-875). 

Preliminary study of a method of determining small amounts of carbon 
monoxid in the air, A. Gautier (Compt. Rend. Acad. Sci. Paris, 126 (1898), No. 13,pp. 
931-987). 

On the determination of small quantitieB of carbon monoxid in the air and 
in normal blood, L. de Saixt-Maktin (Compt. Rend. Acad. Sci. Paris, 126 (1898), No. 
14, pp, 1036-1039). 

A colorimetric method of determining silicic acid in water, A. Jolles and F. 
Neurath (Ztschr. Angew. Chem., 1898, No. 14, pp. 315, 316). 

Rare ash constituents of the residual liquor from sugar manufacture, E. O. 
vox Lippmanx (Her. Dent. Chem. Gesell., 30 (1897), No. 19, pp. 3037-3039 ^.— The 
author records finding in appreciable quantities lithium, titanium, manganese, and 
strontium.— If. p. street. 

Oasometric apparatus, O Bleier (Ber. Deut. Chem, Gesell., 31 (1898), No. 3, pp.236- 
239, Jigs. 2). 

Reflux condensers, J. J. Sudborottoh and M. E. Feilmann (Jour. Soo. Chem. Ind., 
16 (1897), No. 12, pp. 979, 980, Jigs. 3 ).— Description of a condenser for use in boiling 
ethereal and alcoholic solutions.— j. p. street. 

A new hydrostatic balance, B. W, Qerlaxd (Jour. Soc. Chem. Ind., 17 (1898), 
No. l,p. 13). 

A constant temperature device, H. P. Cady (Jour. Phys. Chem., 2, No. 4, pp. 242- 
244, Jig. 1). —A constant temperature water bath. 
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Root tubercles and their production by inoculation, D. H. Otis 
{Industralifft^ 24 {1S98\ No. 6‘, 363-378^ pL 1, figs. 2 ).—^The author 

makes a general statement relative to the presence and function of 
tubercles on the roots of leguminous crops, and reviews the earlier as 
well as more recent investigations relative to them. lie also reports 
investigations on root tubercle development of soy beans. 

Soy beans have been grown at the Kansas Station since 1890, but 
frequent examinations of the roots failed to reveal the presence of any 
tubercles on them. The author secured from the Massachusetts Station 
a c|uantity of soil in which soy beans had been grown and tubercle 
development previously noted. Two varieties, yellow and medium 
green soy beans, were grown and different methods of iuoculation i)rac- 
ticed. In some of the i)Iats a small quantity of inoculated soil was 
placed m each hill at the time of planting. In others an extract of the 
soil was made and this used for inoculation. The methods of culture 
and details of growth are given, in which it a])i)ears that the rows inocu¬ 
lated at the time of i)lanting attained on the whole a little greater height 
than those inoculated with the extract after planting; the difference, 
however, was slight. All the inoculated idants showed a fairly uniform 
distribution of tubercles as well as a greater diameter of the lower part 
of the stem than the plants not so treated. Analyses of the crop 
showed a slight increase in nitrogen, protein, and water eontent. The 
yellow soy beans inoculated with the extract gave the largest yield of 
both beans and fodder, while the medium green not treated yielded the 
greatest (]uantity of beaus, and the plat inoculated with soil the most 
fodder. 

The field experiments were repeated in pots and extended to include 
a number of varieties of soy beans, and all plants inoculated either with 
soil or extract showed well-defined tubercles on their roots. The author 
undertook experiments in the greenhouse to ascertain the time of 
tubercle appearance. The first visible tubercdes api)eared thirteen 
days after the beans were planted, or eight days after the plants were 
above the ground. The effect of sterilizing the soil was noted, the 
Kansas soil being already sterile and the Massachusetts soil having 
been heated to 200° C. 

Experiments in which the plants were inoculated at the top, middle, 
and bottom of pots showed that the organism producing the tubercles 
is incapable of very great vertical distribution throughout the soil. In 
order to secure proper distribution, a mechanical mixing of the soil is 
necessary. Inoculation experiments, in which different amounts of 
infected soil were used, showed no particular difference, either in* the 
development of the plants or the tubercles on the roots. The action of 
light on the micro-organism was found to be without any appreciable 
effect. The effect of different temperatures on the inoculating material 
was tested, in which soil was heated to ten different points, varying from 
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40 to 1500 o. Somewhat similar experiments were made in heating 
the soil extract, and it was found that the tubercles develop best at the 
lower temperatures and seem to decrease as the temperature increases. 
In pot experiments, in which adzuki beans, cowpeas, Canada field peas, 
alfalfa, and red clover were planted and inoculated withMassacliusetts 
soil, no tubercles appeared on the roots of the adzuki beans or the cow- 
peas; the alfalfa showed a few, while on the clover and Canada field 
peas they were very numerous. This seems to show that the form of 
the organism causing the tubercles on the dift'erent plants varies. 

Micros(!opic studies were made of sections of the soy-bean tubercle, 
and investigations made on the extent of the distribution of the micro; 
organism of the soy bean tubercle in the United States. It was found 
to bo indigenous in the States of Indiana, Louisiana, Massa(*husetts, 
North Carolina, Khode Island, and Tennessee, and has been established 
by inoculation in (vonnee.ticut and Kansas, while no tubercles have been 
found on this plant when grown in California, Florida, Iowa, Michigan, 
or South Dakota. The other States reporting have either not grown 
soy beans or have made no examination of their roots. 

Concerning Alinit (XatHre, (itS\9<s’), No, 1179^}), 4 IS ),—A note is 
given of this new substance prei)ared by Frederick Bayer & Co. It is 
claimed that it will have a beneficial elTect on the growth of c>ereals, as 
in the case of Nitragiii for leguminous crops. Alinit is a creamy yellow 
powder containing U.5 per cent of nitrogenous constituents. It is the 
result of four years’ laboratory experiments with diflerent forms of ba(*.- 
teria, and the dis(;overer, M. Caron, claims that the specific organism 
used is a pure culture of IlavilUiH ollenhachcnsis alpha. The bacillus, in 
the form of spores, is contained in the powder and belongs to the well 
known aerobic bacteria designated as the hay bacilli, resembling very 
closely B. viifcoidefi and B, mrffatheriim. It is claimed that when used 
as a fertilizer for cereal crops by the rapid growth of the micro-organism 
in tlie soil the combined nitrogen is made more available for the plant 
and that some of the atmospheric nitrogen is also secured. Further 
experiments will be necessary to determine the value of this substance. 

The ash of epiphytes, It. C. Kedzie (Proo, Sog, Prom, Agr, Sci,^ 
pp, 7l-7(i ),—In a previous paper entitled “The chemical tripod in 
floriculture” the author stated that all plants in order to live and grow 
must receive nitrogen, ])hosphoru8, and potash. Soon after the publi¬ 
cation of this paper his attention was called by correspondents to the 
question sof the presence of these substances, especially potash and 
phosphorus, in epiphytic plants. Analyses of a number of plants were 
made, in which it was found that these epiphytes were not deficient in 
potash or phosphoric acid. The author believes that the plants secure 
their mineral constituents from the water, the winds, and the bark of 
trees. The statement is made that in ordinary culture many of the 
orchids, like the cattleyas, degenerate and die within a few years. The 
author thinks that this is due to the lack of mineral fertilizers and sug- 
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gests that possibly it could be avoided by giving the plants a weak 
solution of phosphate of potash. He quotes articles in which similar 
recommendations have been made elsewhere. 

Report of the botanist, C. F. Wheeler (3fic%an Sta, Rpt.l89G,pp. 193-185) 
The author gives a brief summary of the work carried on during the year, the lines 
of investigation being seed testing, plant diseases, herbarium work, and weed 
studies. Among the new weeds are reported the bladder k(‘tinia (Hihincus trioniim), 
winged pigweed {Cycloloma 2ifatyphyUa)f and tumbling mustard (Sisymbrium altissi- 
mum). Of these the latter two are liable to prove troiihlesonio. 

Report of the department of botany and forestry, W. J. Beal {Michigan State 
Bd. Ayr, lipt, 1S9G, pp, 501^502). —A tabular statement is given showing additions to 
the herbarium and museum during the past year. 

Plant protection against animals (/. mezzi di difesa delle pidnie contro gli animali. 
Naples: Geremicca, 1897^ pp. 43). 

The preparation and use in class of certain cryptogamic material, M. A. iUK< 

BEK (Kansas Univ. Quart.<, 7 (1898)^ Ao. pp. 111-113). 

Rlements of scientific botany, J. Wiesner (P'lemente dtr wissenschaftlichen Bnta~ 
nik. Vie7itia: Alfred Holder, 1898, vol. /, pp. VllIfA' 373, figs. 159). —This volume treats 
of the anatomy and physiology of plants. 

What is Alinit ? J. STOKLASA(.lim.J< 7 row., 24(1898), No. 4, pp. 171-174). —Taken in 
part from Chem. Ztg., 1898, No. 20, pp. 181,182. 

Investigations of the bacteria in Alinit, A. STUTZEit and R. Hartleb (Onthl. 
Bakt. u. Par , 2. Aht., 4 ( 1898), Nos. 1, pp. 31-39; 2, pp. 7J-77).—Studies are reported on 
the morphology and physiology of Bacillus ellenhachensis alpha. 

Alinit (Deut. Landw. Pressv., 25 (1898), No. 11, p. 243). 

On a new generic type of Schizomycetes, E. Hoze (Co?n/>t. Rend. Acad. Sci. Paris, 
120 (1898), No. 11, pp. 858,859). 

Pathological notes, M. Molliard (Rev. Gt'n. Bot., 10 (1898), No. lit, pp. 87-101, 
pi. l,figs. 0 ).—Notes are given on the proliferation of the dowers of Bromus crectus 
caused by Usiilago hromivora; on the action of U. longissima on the doral structures of 
Glycerin aquaiica; on a parasitic dimorphism of Ptvris aquilina; and on morpliolog- 
ical changes in »Symplo(;os due to Exohasidium symploci. 

The behavior of the kinoplasm and nucleolus in the division of the pollen 
mother cells of Asclepias cornuti, W. C. Stevens (Kansas Vnir. Quart., 7 (1898), 
No. 2, pp. 77-85, pi. 1). 

Chlorophyll and its derivatives, F. G. Kohl (Bot. Centbl., 73 (1898), No. 12, 
pp.417-426). 

Can isolated chlorophyll grains separate oxygen in the light? L. Kny (Bot. 
Centbl., 73 (1898), No. 12, pp. 426-439). 

Observations of stomata by a new method, F. Darwin (Proc. Cambridge Phil. 
Soc., 9, No. 6, pp. 303-308; abs. in Bot. Centbl., 73 (1898), No. 12, pp. 452-454). 

Studies of extra-floral nectaries, V. A. Poulsen ( Vidensk. Meddel. Naturh. Foren- 
ing. Kjobenhavn, 1897, pp. 366-371, pis. 3; abs. in Bot. Centbl., 73 (1898), No. 12, 
pp. 454, 455). 

Anatomy and physiology of plants arranged for secondary classes, A. 

Daguillon (Anatomie et physiologic vdgdtales, a Vusage des dUves secondaire classique. 
Paris, 1898, pp. 279, figs. 253). 

Morphology and biology of the uniceUular algae, K. Bohlin (Ofrers. K. Sven ska 
Vetensh. Akad, FSrhandl. (1897), No. 9, pp. 607-629, figs. 10). —A preliminary contribu¬ 
tion to the knowledge of the subject. 

Contributions to the knowledge of nyctrotropio movements, Tj. Just (Jahrb. 
Wiss. Bot. [Pringsheim^, 31 (1898), No. 3, pp, 345-390, figs. 2). 

The rdle of water in growth, C. B. Davenport (Proc. Boston Soc. Nat. Hist., 28 
(1898), No. 3,pp. 73-84). 
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The rdle of phosphorio acid in vegetation according to the recent publica¬ 
tions of Stoklasa and OubberSi L. Grandeau {Jmr, Agr, Prat, 6^ {1898), J, No, 9, 
pp. 310-S12), 

The transpiration of plants and its dependence on external conditions; O. 

E»r.RDT(/)i« IVanspiration der Pflanzen und ihre AhhandigigkeAt von ausseren Boding- 
ungen. Marhurg: Elwert, 1898j pp. VI -|- 97, jAs. figs. :!). 

Investigations on plant transpiration; O. Spanjeu {Bot Ztg., 56 (1898), No, S-4, 
pp. 35-81, pi. 1). 

On the structure of the myconhizaa, L. Mangin (Compt Pend. Acad, Soi, Paris, 

126 (1898), No. 13, 2W- 978-981), 

Movements cf the sensitive plant grown in water, G. Bonnier (Compt Pend, 
Acad. Sd. Paris, 126 (1898), No, 14, pp. 1001-1007). 

Action of electricity on plants, Tolomei (Atti P, Acad. Lined, 5.ser., 7 (1898),>> 
No. 6, pp. 177-lSS), 

The action of X-rays on the living plant cell, G. Lopriore (Nuova Kassegna, 
1897; ahs. in Bot Centhl,, 73 (1898), Xo. 12, pp. 451, 452 ).— Th(i author is said to have 
siihjerted ValUsneria spiralis for half an hour to tho action of X-rays. The pro¬ 
toplasmic streamin’^ was hastened. Longer ox]>osiire cheeked it. The action was 
also noted on the pollen tubes of Genista and Darlingtonia coronilUvfolia. 


FEBMENTATION—BACTERIOLOGY. 

The unorganized ferments, or enzyms, concerned in the brew-* 
ing and distilling industries, 1. O’Sullivan [Aonr. Soc. Chem. Ind.^ 
IB (11^97), No.l2jPp, 977-979). —The author describes the euzyms cou- 
eerned in the preparation of malt and in the fermentation of brewers’ 
wort. These are diastase of translocation, which does not erode starch 
granulesor liquefy starch jiaste, but dis olves “soluble starch 5 ” cytase, 
a cyto-hydrolyst, which dissolves cellular matter and is reudered inac¬ 
tive on heating (it is not present to any extenr, therefore, in kiln-dried 
malt); and diastase of secretion, an amylo-hydrolyst, which liquefies 
and hydrolyses starch paste at all temperatures up to 80^. Analytic¬ 
ally it is shown that they contain nitrogen and are not albuminoids. 
The diflieulty of proving their purity without altering the properties 
upon which their designation depends forces the conclusion that we do 
not know with certainty the composition of these important products 
of life.— J. P. STREET. 

Red yeasts, Katherine E. Golden and C. E. Ferris ( Bot. Gaz.^ 
25 (189S), No. 1, pp. S9-4B, pis. 2 ).—The authors describe three red 
yeasts which were obtained from the air of the laboratory and are 
designated by the numbers 1 , 2 , and 3. The growth of the different 
organisms on different media is fully described, and they are comjiared 
with the two well-known species of red yeasts, Saccharomyees rosaceus 
and 8. glutinis. Of the three forms studied not one proved to be a 
true Saccharomyees, although No. 2 in all probability will prove to be 
8. glutinis. No. 1 appears to be a form between Saccharomyees and 
Torula. It forms spore-like bodies under ordinary conditions for spore 
formation, but as they neither form the spore wall nor bud in germinht- 



FERMENTATION—BACTERIOLOeY. 


123 


ing they are not to be considered true spores. The authors believe that 
this is an undescnbed species. No, 3, whi(ih from its peculiar appear¬ 
ance is easily recognized, is thought to be a new species of Mycoderma. 

Insects and yeasts, I. Oioijoli {NatvrCf {1897), No, 1499, pp. 579-577^figs, 8 ),— 
This briefly notes the resnlts of experiments performed at the Portiei Laboratory for 
Agricultural Chemistry to bring out the relations of insects, ants, flies, etc., to the 
invasion of fruits by yeast. As the yeast plants }>asB unaflected through the intes¬ 
tine of the fly and even multiply greatly in it, flies are very important factors in 
the trausinission of alcoholic ferments. 

Fermentation of must, E. 11. Kainford {Quecmland Agr. Jour,, 2 {1898), No, 2, 
pp. 125-128). 

What do we know concerning the origin of the Saccharomycetes ? A. 
Klo(’KEK and Sciiionning {Ann. Inst. Pasteur, 12 {189S), No, 2,pp. 156-159). 

On the physiology of gentianose ; its decomposition by soluble fermentsi 
K. BoURCpTELoT {Compt. Ileud. Acad. Sei. Paris, 126 {1898), No. 14, pp. 1043-1047). 

Industrial sterilization by heat and high pressure, E. W. Kuun {2. Congrca 
Internat. Chwi. Appl,, 1896, /, pp. 702-718, pis. 8). 

Contributions to our knowledge of the micro-organisms and sterilizing 
processes in canning industries. II, The souring of sweet corn, S. C. Prescott 
and W. L. IIndekwood (7'crh. (Juari., 11 {1898), No. 1, pp. 6-80, pis. 5).—A former 
article of this series was published in Tech. Quart., 10 (1S97), No. 1, pp. 

(E. S. R., fl, p. 120). 

On the nitric ferment of Stutzer and Hartleb, \V. Kri ijer {Centhl. Halt, n. 
Par,, 2, AM., 4 {1898), No. 5,pp. 184-188). 

Relation of bacteriology to agriculture, A. Sti’Tzer {Her. Andra Nord. Landtbr. 
Kongr., Stockholm, 1897, T, pp. 887-402, ill.), — Translated from tht‘ Geinian. 

The influence of the culture medium on the growth of bacteria, M. Dkki.e- 
MAN (Arh. K, Oesundheitsamte, 18 {1896), No. 8, pp. 874-402), 

Concerning the presence of bacteria, especially of root tubercle bacteria, in 
living plant tissues, O. Zinsser {Jahrh. H iss. Hot. [Pringshdnx], 80 {1897),p. 428; ahs. 
in Naturw. Rundschau, 18 {1898), No, 8, p, 101). 

Contributions to the knowledge of acetic bacteria, 1). P. Hover {Hijdrage lot 
de kennis van azijnhactcrien. Delft, 1897, pp. 122). 

An injecting syringe for bacteriological purposes, A. Gan pini {Centhl. Halt. u. 
Par., 1. Aht,, 28 {1898), No. 5-6, pp. 217, 218, fig, 1). — There is ilc8cril)od and figured a 
small syringe consisting of a small gra<luated glass tube drawn out to a needle 
point at one end and connected at the other with a rubber bulb. The api»ar:itus 
has the advantage of being readily and quickly constructed in the laboratory. 
The bulb can be attached to glass tubes of diflerent sizes. 

Apparatus to facilitate the processes of fixing and hardening material, W. 
C. Stevens {Kansas Unir. Quart., 7 {1898), No. 2, pp, 107-110, figs. 8). 

Contributions on fermentation, A. Staveniiai;en {Her. Dent. Chem, (iesell., 80 
{1897), No. 19, p. 2968). 

The ferments of wine diseases, J. liAnouDK {Compt. Rend. Acad. Soi. Paris, 126 
{1898), No. V, pp, 1228-1226). 

On the causes of the incomplete fermentation observed by Simonsen in sugar 
solutions prepared from wood, 11. Toi.lens {Ztsehr, Angew, Chem., 1898, No, 15, pp, 
SS7, SS8). 

On the use of selected yeasts, E, Kayseu {2, Congres Internat. Chim, Appl., 
1896, I, pp. 499-602). 

Contribution to the study of the nuclei of yeasts, M. Houin {Arch, Anat, 
Micros,, 1 {1898), No, 4, pp, 485-457, pi. 1 ).— 'fho author gives nuclear studies of Sac^ 
charomyces cerevisio), S. pastorianus, S, ellipsoideus, H, ludwigU, S. membrancefaciens, S» 
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8uhcutaneou8 tumefacien8j Mycoderma cerevmce, and 3f. vini, describing their nuclei 
and the changes which they undergo. 

Teast and alcoholic fermentation, J. R. Green (Nature, 57 (1S98), No, 14S6, pp, 
691-594 ).—The author summarizes the prestmt information relating to those subjects. 


METEOROLOGY. 

Monthly Weather Review ( U. 8, Dept. Agr., Weather Bureau^ 
Monthly Weather Eevieto, 26 (lS98)j Non. 1, pp. 1-43, eharU 13; 2, pp. 
45-89, charts 10; 3, pp. 91-137, charts 13). — liesidea the usual suin- 
Tiiaries No. 1 (ioutains an article on The tornado of January 12 at Fort 
Sjnith, Arkansas, by J. J. O’Donnell; and notes by the editor on moun¬ 
tain storms, Dr. Waltemath’s moon, thunderstorms in California, snow 
rollers, and bright meteors. 

No. 2 (jontains a special article on The search light for weather sig¬ 
nals, by F. B. Calvert; and notes by the editor on civil-service examina¬ 
tions, promotion for merit, an American meteorological society, the 
sema(piir, peculiar mountain storms, lunar rainbow, waterspout, photo¬ 
graphs of meteorological phenomena, Greenwhili noon, and whirling 
alto cumulus clouds. 

No. 3 contains special articles on Cumulus clouds over a fire, by It. 
De(3. Ward; Thunderstorms in New Brunswick,by 8. W. Kain; Upper 
clouds and weather changes, by G. W. Richards; Normal annual sun¬ 
shine and snowfall, by A. J. Henry; and The moon and the aurora, by 
n. A. llazen; and notes by the editor on chinooks vs. the Kuro Siro, 
sulphur rains, moonshine and fnnst, and rain in the Hawaiian Islands. 

Arizona weather and climate, 10. M. I5o(ais ami N. 11. Harnks (Arizona Sta. /iul. 

pp. 10-05). —This is a ruvisoil eilitioii of Hnllelin 20 of the station (E. S. R., 8, 
p. 753). The ailditional data given in tliia bulletin relates principally to temperature. 

Meteorological observations at Michigan Agricultural Experiment Station, 
1895, R. Kkdzik {MirUiyau Stu. Upt. 1S90, pp, 44S~iGD ).—Tabulated daily and 
monthly summaries are given of observations during 1805 on hours of sunshine, tem¬ 
perature, atmospheric pressure, precipitation, humidity, wind movement, etc. 

The summary for the year is as bdlows; Maximum tem])erature, 100^ F., .Inly 6, 7; 
minimum, —24 ’, February 4, December 12; mean, •M).67'’; humidity, 80.05 per cent; 
atmoNpheric pressure (reduced to 32^ F.), 29.077 in.; cloudiness, 51.04 per cent; 
amount of rain or melted snow, 22.8 in.; snowfall, 49.14 in.; number of thunder¬ 
storms, 13. 

The rainfall tables of the British Islands, 1866-1890 (Met. Vouncil [Great liriU 
tttw], Offie. Ih}v. 114, pp. mapH London : Kyre <S' Spottmvoode, 1897). —Tables give 
8ummari(^ of observations during this perio<l at 492 stations, ilistributed as follows: 
287 in England and Wab^s, 151 in Scotland, and .54 in Ireland. The maps show the 
main watersheds and catchment basins of the principal rivers. These tables include 
data contained in similar tables published in 1883, which covered the period from 
1866 to 1880, with the addition of the rainfall records from 1880 to 1890. 

Future rainfall, A. B. M. (Nature, 58 (1898), No. 1489, pp. 30, 31, chart 1). —By 
charting the series obtained by ‘^algebraic addition, step by step, of a series of 
plus and minus values,’^ it is shown that there is a regular recurrence in Great Brit¬ 
ain at intervals of about thirty-five years of cold and wet periods. This bears out 
the stat<*ment of Briickner that such periodicity occurs in various parts of the 
world. 
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Investigations on the relation of atmospheric precipitation to plants and 
soils, E. WOLLNY (Forech, A<jr, Phys. 20 {7898)f No. 3, pp. 346-360). —This 

iH a general disciiasion <if the iuflneneo of an oxeess or deficiency of water, injurious 
effects of water on the mechanical properties <)f soils, tln^ leaching of soils, the 
accuinIllation of soluble salts in the- soil, and the influence of snow, bail, etc. 

Forecasts of frosts, K. C. Kkdzik {Michigan Sia. Spec. liul, pp. 10). — A popular 
discussion of means of forecasting frosts and protecting plants from injury. Among 
the means of profe<‘tion suggeste<l are irrigation and smudges. 

On a new form of constant volume air thermometer, which shows the total 
pressure directly, and may be graduated in degrees of temperature, J. K. E. 
MuitHAY {Proc. Jioy. Soc. Edinhnrghj :it {1803-1807), pp. 200-3f/‘?, fige. 2). 

Exploration of the air by means of kites {Cambridge, 189-, pU. 3, pp, 43-128, 
ph. 7; reprinted from Ann. Jstron. Obnerr. Harvard (^ollege, 42 {1897), /). 

Forestry-meteorological studies, 10. Hoppk ( ('entbl. (iesam. ForaUv. Wien, 24 {1808), 
No. . 7 , pp. 00-126). 

On measures for the amelioration of the climate, H. Steinmetz {P>er. Jndra 
Nord. Laudtbr. Kongr., Stoclhohn, 1807, f,pp. 110-130, ill. and charts ).—Treats of the 
frost pheuoiiHUion, drainage systems, and the forest problem. 

The influence of the movements of the moon on the oscillations of the 
atmosphere, J^. Garki(;ou-La(;range {Compt. Pend. Acad. Sci. Faria, 126 {1898), 
No. 16, pp. 1173-1176). 

Influence of diffused solar light on the growth of plants, J. Wiesneu {Compt, 
Pend. Acad. Sci. Paris, 116 (/.V.9,V), No. 18, pp. 1187-1280). 

Monthly reports of the River and Flood Service, W. L. Moore and P. Morrill 
(r. S. Dept. Agr., Weather Ilarean Does. 153, pp. IS, chart 1; 156, pp. 14, chart 1; 158, 
pp. 19, chart 1). —Resumes of observations on river stages and conditions of naviga¬ 
tion during the months of January, February, and March, 1898. 

Wrecks and casualties on the Great Lakes during 1895, 1896, and 1897, 
W. L. Mooke and N. H. Conger {C. S. Dept. Agr., Weather Bureau Doc. 159, pp. 23, 
charts 3 ).—A ohromilogical roconl. 


WATER—SOILS. 

The Beeville Station: Soils, climate, water supply, and irriga¬ 
tion equipment, J. II. Connell and S. A. McUIenry (Te.ras Sta. 
Jinl. /.V, pp. 9i29-!)58^ pis. /, Jigs. 11). — This is the first report of the 
experiment station in this part of southern Texas provided for by 
State appropriation. 

Soils ,—The region presents a gently rolling surface, which is largely 
devoid of forest growth, except along the water courses. The open 
prairie is covered with inesquite grass, 

“The Hurface of the soil is a dark brown sandy loam, which lies over a whitish 
marl, carrying a large percentage of lime. This dark surfac-e soil in some cases 
shades into a (diocolate rod, or turns to a sandy white on some of the liillsides. In 
the valleys it is almost black, because of the large amount of decayed vegetable 
matter contained, and in such situations it is usually heavy and obstinate under 
the plow, and the surface soil is several feet in depth, while on the slopes and tops 
of hills it varies from 6 to 18 in. in depth.” 

The soils of this region are located on the Fayette beds, and for the 
purpose of investigation were divided into three main groups: (1) 
Vegetable soils, (2) ondiard soils, and (3) field crop soils. Samples of 
these soils were taken at three different depths, 1 to 6 in., 24 to 30 in.. 
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and 48 to 54 in., and analyzed. The results of analysis are given in 
the following table: 

Analyses of Beeville soils. 


Vegetable soil. [ Orchard soil. j Field crop soil. 


; 1-6 ill. 

24-30 ill. 

48-54 in. 

1-6 in. 

24-30 in. 

48-54 in. 

1-6 in. 

j24-30iii. 

48-54in. 

i 

Vr ct. 

Per et. 

Per ct. 

Per ct. 

Per cl. 

. 

Per ct. 

Per ct. 

Per ct. 

Per et. 

Silicn and Rand. 

87. 92 

67.9 

19.82 

89.06 

80.2 

18.99 

89.74 

I 62.88 

29.21 

Organic matter. 

4 36 

4. 79 

1.63 

3. 70 

4.38 

2. 36 

4.87 

5.12 

3.42 

Water. t . 

1.55 

2.55 

.92 

2.07 

4.25 

.62 

2.50 

I 3.30 

1.05 

()xid.s of iron and alumina. 

4.57 

7. 08 

2.86 

3.65 

10.13 

2.95 

.95 

i 6.33 

1.49 

Calcium oxid. 

.76 

10.21 

43.19 

i .67 

.72 

30. 93 

: .60 

9.04 

35.37 

Magiie.sium oxid.. 

.47 

.03 

.65 

' .41 

.31 

.94 

i .13 


.39 

Sulphuric acid., 

.09 

1 .10 

i .19 

.05 

.04 

.24 

.08 

1 .10 

.15 

Pota.s 8 ium oxid.; 

.32 

i .24 

.11 

Tract'. 

; Trace. 

.10 

Trace. 

Trace. 

Trace. 

Sodium oxid. i 

.13 

1 .16 

. 25 

, .75 

; .37 

.21 

.86 

.69 

.62 

Carbon diuxid. 

.58 

1 .67 

29.56 



32. H 

1.14 

12. 05 

28.40 

PhoRphoric acid. 

.04 

.03 

.04 

.01 

1 ... 

.04 

.06 

.04 

.01 


The conditions which tend to cause a rapid destruction of the 
organic mutter in these soils are discussed and the means of preventing 
this loss are explained, the use of velvet beans as a green nianure being 
especially recommended. The ]>resence of sulphur and gypsum in the 
geological formation from which the soils are derived probably partly 
explains the rapid destruction of the organic matter. 

Climate and rainfall .—Data for rainfall, temperature, cJoudiness, an<l 
direction of the wind for each month from January, 1890, to August, 
1897, are tabulated, and a chart shows the average annual preci[)itation 
in different regions of Texas. The maximum temperature recorded 
(104^) occurred in July and August, 1897; the minimum temperature 
(190) occurred in January, 1897. 

Agricultnral water supply .—After general remarks on soil water, 
absorptive power of soils, and effect of subsoiling, the underground 
water supply of this region is discussed. It is slated tliat the region is 
underlaid at a depth of from oO to 150 ft. by a coarse water-bearing 
sand that supplies an abundant flow of good water in dug or bored 
wells at all times. This water rises to within 30 ft. of the surface in 
some cases, and (jan be economically raised for irrigation purposes and 
is largely used for domestic consumption. Windmills are in general 
use, but thus far we have been unable to learn of the successful use of 
mills for irrigating crops of more than 1 or acres in each case.” 

The flow of these wells is, however, decreased to a marked extent by 
long-continued drought, the lowest point probably being reached during 
the mont)h8 of September and October. 

*‘The well on the station grounds is dug to a depth of 57 ft., and a 4-inch hole 
bored froin this point to a depth of 74 ft. The water usually stands 8 ft. deep in the 
dug portion of the well, or a distance of 49 ft. from the surface of the ground. 
While uning a windmill for driving the pump, the water fell some 20 ft. in this well, 
and when pumping with a gasoline engine wo exhausted the water to a jioint as far 
down as was reached by the deep-well < ylindor. but on forty strokes per minute 
(in April, 1897), this pump, on a 15-inch stroke, was run to lift 1,(X)0 gal. of water 
per hour for twelve hours, and in removing these 12,000 gal. the water in the well 
was lowered, but not exhausted. 
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September, 1897, a careful test was made of the available supply in this well. 
The pump was placed on a 24-inch stroke and was run at the rate of forty-four 
strokes per minute. At this rate the well supplied 24 gal. per minute delivered at 
the reservoir (eijual to 1,440 gal. per hour), but this fast pumping partially exhausted 
tlie supply of water in the well, after which a how of 13 gal. per minute was obtained. 
Tliis, wo concluded, was the normal force of the stream 8iipplyiiig*the well after some 
months, of droiiglit and very low average rainfall throughout the section to the north 
and west supposed to 8n])ply tliis sheet w’ater that flows at a depth of 75 to 90 ft. 
below Boo County. During the preceding spring season the supply had been mate¬ 
rially stronger. 

To tbe north of Beeville and along the coast flowing wells are obtained 
by tapping this water hearing stratum. 

Irrigation ,—The need of irrigation in the region of Texas in which 
Beeville is situated and the duty of water are discussed and the pump¬ 
ing outfit at the station is described. This consists of ‘‘a windmill and 
gasoline engine, so arranged as to use either wind or explosive gas as 
power for driving the pump, and is situated in a depression, or ‘draw.’ 
The reservoir is located on the rise of the hill and is 5G0 ft. east of the 
well and pump station. The top of the reservoir is some 15 ft. above 
the ground level of well. Water must be i>uinped from its level to sur¬ 
face of well (49 to 70 ft.) plus the ‘rise’ from well to discharge pipe in 
reservoir (15 ft.). This provides for a total pump lift of 64 to 85 ft. 
When pumi) is used regularly and ^vater is lowered in well the lift is 
probably about 80 ft.” 

At the beginning a 12 foot steel windmill was relied on entirely 
to i)ump the water required, but “in many cases the windmill failed to 
show sufticaent strength to run the pump for days at a time. In such 
cases the experimental crops would sufier severely from droughts.” 

existing popular idea to the efl’oct that windmills can bo relied upon to lift 
irrigation water from depths of 75 to 100 ft. must bo critically examined by those 
inteudiug to use mills for this purpose. All somiarid bt*ctions are supposed to have 
frecpient and strong winds, but for windmill irrigjitioii purposes they must also he 
regular, or, just at the critical crop-growing pcrio<l, a calm may occur and entirely 
ruin the pn)si)ects of the farmer or trucker, and so cause the loss of labor and capi¬ 
tal invested for that season. Tbo regularity with which tho wind blows, the depth 
from which water must bo pumped, .and tho size of the receiving reservoir are tho 
factors that determine tho success of wiiidmill irrigation plants. 

In the spring of 1807 a 4-horsepower gasoline engine with pumping 
apparatus was installed, and it has been used with very satisfactory 
results. With this plant the cost of raising 1,000 gal. of water 65 to 
85 ft. through 560 ft. of 2^-inch pipe has been found to be 8.42 cts., 
or at tlie rate of $4.58 per acre (2 acre-inches). 

The construction of reservoirs is discussed and directions are given 
for the construction of dams with concrete, masonry, and puddle cores 
and with surfaces of coal tar mastic and concrete gravel. 

Statements regarding methods of distributing and applying irriga¬ 
tion water are reprinted from the Yearbook for 1895 of this Department, 
and the influence of irrigation water on the increase and rise of alkali 
in soils is briefly discussed. 

4485—No. 2-3 
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Investigations on the influence of the physical properties of 
soils on the growth of crops, E. Woelny {Forsch. Agr. Fhys. [ Wollny]^ 
20 [1808)^ N'o,3^pp.291--31 f ),—This is a detailed account of experiments 
during several years with .a large variety of crops grown in boxes and 
pots. The special subjects investigated and reported on in this article 
are inclination and exposure of the surface of the soil, depth of the 
cultivated soil layer, fineness of the soil particles, color of the soil, and 
character of the soil. 

With normal weather conditions and suflicient moisture the greatest 
yield was obtained on soils having a vsoutheiiy exposure and the greater 
inclination (not over 30^). Plants also started growth earlier in Jhe 
spring on the soils with the greater inclinations. In dry weather, 
however, the oi)posite results were obtained. 

There did not appear to be any direct and uniform relation between 
the depth of the soil and the growth of the plants. 

Within the limits experimented with (less than 0.25 to 2 mm.) the 
smaller the soil particles the greater the yield. 

Plants germinated more rpiickly and uniformly and produced larger 
crops in dark-colored soils than in light <*.olored soils. 

With approximately the same chemical composition the highest yields 
were obtained fr(mi humus soils; the lowest from sandy soils. 

The experiments show in general that the inlluence of the physical 
properties of soils on their prodiudive capacity is of the highest impor¬ 
tance and that fertiliz(u\s exert a most marked induence u])on the 
physical i)ropcrties of soils. 

Relative sensitiveness of plants to acidity in soils, W. Maxwell 
{Jour. Amer, Chem. Soc.j 2() {J898). Xo. pp. 103-107 ).—The methods 
followed in the study of this subject are thus described: 

'^Two tiil)8 haviiit^ a <liamet<T of 2J in, an<l a depth of 20 in. iind perforated bot¬ 
toms, wliich were rovered with linen cloth, were each filled with 120 lbs. of air- 
dried soil of moderate fertility, liaving a neutral beliavior toward acid and alkaline 
tests. These tubs were ])laccd in tin pans which were 6 in. deep, the perforated 
bottoms of the tubs being raised t in. above tin; bottoms of the tin ]>ans. The tin 
pans were filled with water up to the h*vcl of the perforated bottoms, and the water 
was kept up to that level until the soil in the tiilis had absorbed moisture to satura¬ 
tion, tlie water absorbed hidiig 48.2 ]>er cent on the water-free weight of the soil. 
To tub No. 1 enough citric acid was added to make the whole volume of water 
absorbed a one-tcntli ]>er cent solution. To tub No. 2 <*itric acid was added to make 
the absorbed water a onc-fiftiotli per cent solution. In each of the tubs 17 'varieties 
of seeds were planted, these* being planted in a circle and eipial distances apart. 
The seeds germinated qiiiekly, were up within four days, and had a healthy appear¬ 
ance. AfteV the ])laiits were uj» and 1 in. high the moih' of applying the acid was 
changed. When the acid was applied in the water absorbed by capillarity from the 
tin pans it was not oipially distributed through the mass of the soil, hut was more 
or less fixed by the bases in the soil at the bottom of the tubs, and did not reach the 
plants. Therefore the acid was dissolved in water and applied aronml the plants at 
the surface. This was controlled by determining the loss of water from the tubs by 
evaporation and replacing the lost water, with the widght of citric acid dissolved 
in it necessary to bring up the whole volume of water in the tubs to one-tenth per 
cent and one-fiftieth per cent solutions, respectively. This was repeated every fourth 
day,'' 
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The plants experimented with were black and white mustard, beets, 
mangel-wurzels, rape, carrots, white lupines, common bean, Windsor 
bean, winter vetch, crimson clover, alfalfa, pearl millet, wheat, maize, 
oat>8, and barley. The results show that all the cruciferous plants and 
clovers succumbed at once to the acid. Although certain of the legii 
minous plants and (Tramine*e made considerable growth, only pearl 
millet reached normal development. ^^Its growth was steady and 
(juite normal as compared with a ])lat of millet growing in a lield near 
by, which it actually exceeded in development.” 

Soil humus, W. F. Ladd {Xorth Dalcota Sfa, Bid. 272 - 276 ), — 

A brief explanation is given of what is meant by the term soil humus 
and in what way its presence in the soil is beneiicial,” based in part 
upon results of the author’s own investigations and in part on results 
obtained at other stations. ‘‘The average of fifty-four determinations 
gave 13.79 per cent of organic matter for North Dakota soils and 4.55 
per cent of humus.” In eight analyses of North Dakota soils 41 per 
cent of the phosphates was found in the humus, the i>roportiou ranging 
from 10 to 91 per cent. From 40 to 80 per cent of the total nitrogen 
was found in the humus, the average juoportion being 61 x>er cent. 

The objects and methods of soil analysis, F. W. Hilgard {Proc, 
Boc, Prom, A(jr, Sci,, 1S97, pp, 20-25 ),—This is a i)lea for the complete 
analysis (at least for the determination of lime, magnesia, iron, and 
soluble silica in addition to nitrogen, lOiosxdioric acid, and potash) of 
the strong acid solution of soils. It is claimed that analysis must not 
only show whether ‘•‘nitrogen, phosj^horic acid, or potash are deficient 
or abundant, but it must also show what, from the general character of 
the soil, is the form in which these substances should be applied, and 
in what manner.” This information can bo obtained only by the deter¬ 
mination of other constituents besides nitrogen, x)hosphori(j acid, and 
potash. 

It is questioned whether the sulphuric-acid method proposed by Goss 
has any advantages over the nitric acid method heretofore practiced. 
The use of dilute hydrochloric acid for determining available potash 
and phosphoric acid in soils, as proposed by Goss, is believed to be a 
promising method. 

“Tho roinarkablo ofliect of calcium chlorid, liowovor, causes mo to suggest that 
the effect of neutralization would, in the case of HCl, he (piite different from that of 
citric acid, so far jis potash is concerned; for in many cases the amount of calcium 
chlorid formed hy neutralization will greatly exceed in its (effects that of the IICI 
itself, and it would therefore seem that as a general reogent for the determination of 
available potash the latter is unavailable for the great majority of soils.’^ 

Drinking waters, K. F. Ladd {North Dakota Sta, Bui. 32, pp. 267-270).— total 
solids and sodium chlorid in twenty samples of artesian water and complete mineral 
analyses of three of the samples are reported, with notes on the interpretation of 
results of water analyses. 

The underground waters of the Arkansas Valley in eastern Colorado, G. K. 

Gilbert (17. S. Qeol. Survey Rpt. 17, pt, 2,pp, 551-601; ahs, in Tech, Quart,, 11 {1S98), 
No, 1, Rev, Chem,, p, 2$), 
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Preliminary report on artesian waters of a portion of the Dakotas, N. H. 

Dartox (r. S. GvoL Survey KpU 17^ pt, 2, pp, 60S-~60o; aha. in Tech. Quart., 11 {1898), 
No. 1, Hew Chem.ypp. 24). 

The water resources of Illinois, F. Deverett ( U. S. Geol. Survey Rpt. 17, pt. 2, 
pp. 00,1-8J8; aba. in Tech. Quart., 11 (ISOS), No. 1. Rev. Chem , p. J4). 

Temperatures of different soils, D. J. Crosby (Michiynn Sta. Rpt. 1896, pp. 198- 
''J00).~~A reprint Iroiii liiilletiii 12r» of the station (E. S. H., 1 , p. 374). 

Soil temperature observations at the observatory of Catania, 1892-1896, 
E. Trin'GALI (Atti Accad. Gioenia Sei. Nat: aba. in Nature, 08 (1898), No. 1489,p. 40).— 
‘^Iii addition to continnin*^ the well-known laws aceordiug to which the diurnal and 
annual variations of temperature decrease and underjjo retardation with increasing 
depth,” the results of those ohservations “show that at Catania the velocity of 
transmission of the diurnal iluctuations is about 20 cm. for every 7^ hours, and that 
these lUu*tuatious become ])ractically unimportant at a depth of 00 cm., where they 
only amount to a few tenths of a degree when the atmospheric temperature chang<‘8 
as much as 17 degrees.^’ 

Researches on the composition of the soil of Crau and of the soils and clays 
of Durance, O, Castin (Ann. Sci. Ayroii.. 1898, J. Noa. l.pp. 155-100; 2, pp. 101-239). — 
Analyses of tyjjical soils of this region with notes on their characteristics. 

Examination of marsh soil samples, G. E. Si AN(iKLANi> ( Tidaakr. Norake Landhr., 
5 (1898), pp. 180-18J). 

Forests and subterranean waters in level regions, E. Henry (Ann. Sci. Agron., 
1808, I, No. 1, pp. 1-24). 

Iowa Geological Survey. VI, Report on lead, zinc, artesian wells, etc. (Dea 

Moinea: fotva Geological Survey, 1897). —(‘ontains, among others, papers on artesian 
wells and relation of Wisconsin and Kansas drifts in central Illinois. 


FERTILIZERS. 

The fertilizer industry, J. Hyde and (1. K. Holmes ( U. 8. Dejyt. 
Agr.j Division of Statistics Bui. 13, pp. 37 ).—Tins bulletin contains 
statistics of production and consumption of fertilizers in the United 
States; a preliminary report on a statistical study of the relation 
between the fertilizers applied and the profit obtained in cotton grow 
ing; and notes on fertilizer inspection, with abstracts of the different 
State fertilizer laws and a list of fertilizer inspection otlicials. 

It ii- estimated that the total number of establishments in the United 
Statens that manufacture fertilizers is about 700. In 1880 the census 
reported 804; in 1890, 390. Since 1890 there has been a very consider¬ 
able development in the manufacture of fertilizers, especially in South 
Carolina and Florida, where phosphate mining has assumed large 
proportions.” 

It is statVl that attempts to collect statistics of the production of 
fertilizers have been unsuccessful. ^‘With respect to consumption, 
however, the case is dift'erout, and it has been possible, with the aid of 
State fertilizer inspectors and other State otlicials, to ascertain approx¬ 
imately the fpiantity and value of the (iommercial fertilizers consumed 
ill the United States in the calendar year 1890.” More or less complete 
data are also given for the period from 1891-1895, and for the first 
nine mouths of 1897. 
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The data tor 1896 and uj) to October 1,1897, are given in the follow¬ 
ing table: 

CommerdaJ fertilizers consumed in the I ’nitvd Stales in lS!u: and uit to October ./, ISIIJ, 




To October 1,1897. 


Slate. 


Verinnnt. 

(!omiociicut .. -. 

New York. 

N (iw J ersey. 

J’eiiiiej^lvaiiiar... 

Virginia. 

North Carolina . 
South Carolina.. 

Georgia. 

Florin a. 

Alabama. 

MisHiHsippi. 

Louisiana. 

Arkaii.MaH. 

Teime.sHee. 

West Vii'ginia.. 

Keiitneky. 

Ohio....'.. 

^lichigan. 

Tnfiiatia. 

W i scon si 11. 

^lisHOuri. 

XTtah. 


Tt.tal. 

Jialanee of I'nitiMl Stat<*H > . 


Amount. 

Valuf. 

.V mount. 

Valm*. 

Tong. 


Tong. 


13, 000 

$401, 700 

14, 000 

$408,660 

20,000 

600,000 



l.'iO, 000 

4, 621, 500 



3."»ri 

1, 736, 298 



150, 000 

3, 7.50, 000 

1.50, (M)0 

3, 750, 000 

171,704 

4, (»34, 944 


187, 429 

2,811,435 

203, 097 

3, 046,455 

199,497 

2.792.958 

240, (lOO 

3, 120,00(» 

:}3.5, 618 

4,698 652 

401,979 

5, 225,727 

26, 389 

580. 5.58 

20, 149 

443, 278 

100,000 

1, 100.000 

96.1,54 

1,250.000 

; 32.270 

575, 234 

42, .550 

752. 238 

10, 0.71 

165, 842 

12,542 

206,943 



1,000 

20, 000 
647,075 

19,445 

486, 125 

25, 883 

28,433 

574,665 

25, :{35 

532,164 

19, .5.'.0 

488.750 

j 18,500 

462,500 

51,192 

1, 279. 800 
’ 87, 500 

1 

3, 500 
41,000 
200 



1,047.500 
6, 000 





2,000 

51,500 



5, 530 

110,621 



1,624,063 1 32,301,582 
270,854 , 5,387,287 




Grand total. 1,894,917 37,688.869 . 


nhirchase.s for farm U8<i a.s reported in ceiiHn.s of 1890, at average value for 1896. 


Statistics of production and consnm])tion of fertilizers are repub¬ 
lished from the Tenth and Eleventh (hmsuses and from reports of the 
TJ. S. Department of Labor and of the (leological Survey, and a state¬ 
ment of imports and exports of fertilizing materials is quoted from 
reports of the Bureau of Statisties of the TJ. S. Treasury Department. 

lletnrns from 1,495 cotton ])lanters, giving the cost of fertilizers used 
in raising cotton in 1890 on an average acre under cotton cultivation” 
besides other items of expense and the income received from the cot¬ 
ton and seed,” are stated in tabular form, those who made a profit 
being separated from those who suffered a loss and each class tabulated 
according to the amount expended for fertilizers. 

“It appears that there were 21 planters who spent less than $1 each per acre for 
fertilizers, and that their average profit was $'L62 per acre. The planters who spent 
from $1 to $1.99 per acre for fertilizers had an average ]»rofit of $5.09 per acre; those 
who spent from $2 to $2.99 had an average x^rofit of ; those who 8]>ent from $3 
to $3.99 had an average profit of $5.91; tln)8e who spent from $I to $1.99 had an aver¬ 
age profit of $7.96; those Avho spent from $5 to $5.99 had an average |>rofit of $8.76; 
while the x^lanters whose fertilizers cost them per acre $6 and over, had an average 
net profit per acre of $12.51. 

“It will thus be noticed that increase of expense for fertilizer in cotton raising 
apparently leads to increase of profit, and further, that, as far as this table discloses, 
the point of diminishing returns was not reached in the toval for the five States that 
are included, and where it was reached, apparently, in any State, the result is 
probably a chance one due to the small number of returns.’' 
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InvestigationB on manure at Lauchstadt, 1896 - 1897 , M. 

Maercker aud W. Sohneidewind {Landw. Jahrh,^ 27 {1898)^ No. 
1-2, pp. 215-210^ 2 )ls. .V).—These include (1) studies of the loss of nitro¬ 
gen from manure in deei) stalls and in open and covered manure heaps, 
and (2) experiments with preservatives. 

Three experiments with deep-stall manure are reported, two with 
miniure fnnu cattle and one with inanure from sheep. The first experi¬ 
ment with cattle was made with 12 animals and lasted for 130 days 
(June 10 to October 20, 1800). In the second experiment 14 steers 
were used aud the experiment lasted from NTovember 0, 1800, to May 
21, 1807 (107 days). The experiment with sheep was made with four 
lots of 15 animals each and lasted from June 20,1800, to Janu.ary 14, 
1807. The stalls used in these experiments were 0.05 meter deep and 
had impervious cement bottoms. 

Parallel with the experiments on deep-stall manure under cattle, 
studies were made <d* the losses of nitrogen from open and covered 
hea])s of manure from animals fed the same kinds and amounts of food 
and supplied with the same amount of litter as in the deep-stall experi¬ 
ments. Samples of manure for analysis were taken daily. Not only 
the total nitrogen, but also the albuminoid, amid, animoniacal, and 
nitric nitrogen were determined. 

in the ex])eriments with preservatives the manure from 9 cows dur¬ 
ing a period of 11 days was divided each day into four lots whi(*1i were 
sami)led for analysis and i)acked separately in pits. Lot 1 received no 
imeservative; lot 2 received 30 per cent of marl containing 13 ])er cent 
of carbonate of lime; lot 3, 30 i)er cent of marl and 2 per cent of ])eat; 
Jot 4, 0 per cent of sodium bisulphate, <*orresponding to 1.5 ])er cent of 
free sulphuric acid. The total albuminoid, amid, animoniacal, and 
nitric nitrogen in the fresh manure and in the manure after remaining 
in the i>its three months were determined. 

The results of the experiments show that the loss of nitrogen in dee]) 
stalls Avas small when the manure was examined immediately after the 
animals Avere removed from the stalls, being in one case 13.2 per cent 
and in another 13.25 per cent of the total nitrogen. This was true 
whether the experiments Avere conducted in Avinter or in summer. The 
loss, however, increased to 34.8 per cent Avhen the manure was allowed 
to remain four Aveeks during warm weather after the animals had been 
removed from the stalls. If the manure, therefore, can not be carried 
to the field* immediately alter the removal of the animals it should be 
covered Avith soil or treated Avith a preservative. 

In an ordinary uncovered inanure heap the loss of nitrogen was 37.4 
per cent. In a covered heap it Avas very little less, being 30.9 jier cent. 
This slight diflerence in the loss in the two cases is thought to have 
been due to the fact that the weather conditions Avere especially favor¬ 
able to the preservation of manure in the uncovered heap, being wet 
and cloudy, while the manure in the covered heap was allowed to 
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become too dry. That decomposition was more rapid in the covered 
heap tlian in the uncovered hejip is shown by the fact that the loss of 
organic matter was 30 per cent in the former and only 22 per cent in 
the latter. This shows the importance, especially in case of covered 
manure heaps, of keeping tlie manure moist and well compacted. 

In case of the covered and uncovered hea[)s the lirpiid manure was 
allowed to drain off and was collected in separate receptacles. Under 
these conditions there was almost a total loss of the nitrogen in the 
liquid, the amount falling from 0.2-().3 j)er cent to 0.01-0.05 i)er cent. 

It appears that during the decom])ositiou which goes on in the 
manure heap considerable amounts of nitrogen in the simpler forms 
are converted into albuminoid and sinnlar complex cornimunds, this 
change being greater in case of deep-stall manure than in that from 
ordinary stalls. By adding an excess of 0.5 ])er cent of sulphuric acid 
to the manure which had remained in the deep stalls 130 days the 
amount of albuminoid nitrogen was n^duced from 05.1 per cent to 47.5 
per cent of the total nitrogen, ammouiacal and amid nitrogen being 
correspond ingly increased. 

The addition of 30 i)er cent of marl to the manure reduced the loss 
of nitrogen from 22,0 to 9.0 per cent, and the addition of 30 per cent of 
marl and 2 per cent of peat reduced the loss to 0.1 per cent. Tlie best 
results, however, were obtained by adding 0 i)er cent of sodium bisul- 
phate, corresponding to 1.5 per cent of sulphuric acid, which reduced 
the loss to 1.3 ixu* cent. The manuni treated with sodium bisulphate 
remained practically unchanged. 

On the losses of ammonia which take place in the preparation 
of barnyard manure, P. P. Deiierain (Cotnpt. Rend, Acad, ISci, Raris^ 
126 (1868)y No, IJOo-'lJlO). —This is a brief account of laboratory 

experiments with ammonium carbonate, urine, and urine and straw, 
undertaken for the purpose of explaining the Iossc*s of nitrogen from 
manure. A solution of ammonium carbonate lost 73 per cent of its 
nitrogen in 30 days in the open air. in a closed liask in which was 
suspended a dilute solution of sulphuric acid to absorb ammonia 12.1 
per cent of the nitrogen passed oil* fiom a solution of aininoniuin car¬ 
bonate in 3 days and 24.2 per cent in 8 days. In closed tlasks provided 
with sulphuric acid to absorb ammonia and sodium hydrate to absorb 
carbon dioxid 30.3 per cent of the nitrogen escaped in 3 days and 83 
per cent in 8 days. In an atmosphere charged with carbon dioxid the 
escape of ammonia was very slight. Urine eximsed to the air lost 45 
per cent of its nitrogen in one mouth. In a closed flask the loss in the 
same time was only from 5.6 to 6.6 per cent. In flasks i)rovided with 
sulphuric acid for absorbing the ammonia 21 ])er cent of the nitrogen 
of the urine escaped in 5 days, but at the end of that time none ot the 
ammonia formed had been absorbed by the sulphuric acid. At the end 
of 11 days, however, 19 per cent of the nitrogen of the urine was found 
in the sulphuric acid. When provision was made for absorption of 
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both ammonia and carbon dioxid in a closed flask there was a loss of 
only 2.9 per cent of nitrogen in 5 days, but 52 ])er cent in 11 days. In 
experiments in whicli 4 parts of urine were mixed with 1 part of straw 
(an insuftieient amount to absorb all the urine) and exposed to the air 
during the summer (June, 1897), 58.3 iier cent of the nitrogen escaped 
in 2 days, 70 per cent in 4 days, 72.6 per cent in 0 days, and 75.7 per cent 
in 8 days. These figures serve to indicate the great losses which may 
occur when insuflicient amounts of litter are used. 

In experiments in which litter was used in larger quantities, 1 part 
of litter to 2 of urine, the losses of nitrogen in the open air were only 
7.2 per cent in 8 days. In closed flasks in which arrangements were 
made for the absorption of the ammonia and carbon dioxid 7.9 per cent 
of the nitrogen escaped in 3 days, 31.5 ])er cent in 6 days, 52.0 per cent 
in 8 days, and 59.7 per cent in 12 days. In an atnios])here of carbon 
dioxid no nitrogen escaped from the mixture, although the larger part 
of the nitrogen present was converted into ammonia. This is the con¬ 
dition in a well-constructed and compacted manure heap. 

Potash: Its commercial and agricultural relations and a chem¬ 
ical method for its accurate estimation in soil, A. T. Ki:ale, W. 
H. Bishop and C. L. Penny {Delaware aS7u. I>ul, 36^ pp, 2/, fujs, 3 ),— 
The economy of using iiotash fertilizers is discussed and it is shown 
that in spite of a decline in values of all farm products and in spite 
of a decline of 65 per cent in the phosphate market tlie muriate of 
potash has been held for fifteen years unchanged in (juality and in 
price.” In view of this fact it is recommended that those systems of 
farming be practiced which utilize the latent potash of the soil. For 
this purpose the old-fashioned combination of lime and clover is (con¬ 
sidered especjially valuable. It is suggested that from 7A to 10 bu. of 
stone lime per acre applied with an ordinary grain drill with fertilizer 
attachment will be found as effective in many cases as the heavier 
applications which have been liitherto applied. 

The results of an experiment with different fertilizer mixtures during 
1894-1897 on sweet corn, crimson clover, cowpeas, oats, and red clover 
are reported. Muriate of potash gave noticeably good results on sweet 
corn and red clover, and the mixture of muriate of potash and acid 
phosphate was especially effective on cowpeas. 

Potash was determined in the first and second foot of the soil of 
these plat^ by the following method: Samples of soil were ignited to 
dull redness and pulverized until they would pass a sieve of 80 meshes 
to the inch. Five hundred grams of this pulverized soil was placed in 
a 2Jiter Jena glass flask Avith 1 liter of 20.7 per cent hydrochloric acid, 
and heated by means of steam to 100*^ in a rotary apparatus for 7 hours. 
The apparatus used for this purpose is described and figured. The acid 
solution obtained was filtered without washing, and a portion of the 
filtrate was taken for further operation. The amount so used was found 
by calculations based on the chlorin content of the acid solution. The 
method of calculation is fully explained. 



FERTILIZERS. 


135 


The acid solution taken ibr analysis was evaporated to dryness in a 
liter Jena flask, using an air blast to hasten evaporation. The special 
apparatus used for this purpose is described and illustrated. The dried 
residue was taken up with water and boiled until all the normal salts 
were dissolved and the basic precipitate was in the form of a flue pow¬ 
der, All the bases present which formed insoluble carbonates or 
hydroxids were precipitated by adding freshly ])repared silver carbonate 
until all chlorin was precipitated. 

A second partition similar to the one just described was elVected at 
this point by weighing the solution with the insoluble ])recipitate «and, 
after drying the latter at a gentle heat, deducting its weight. The fil¬ 
trate from this preciipitate contains potash and soda, a trace of magne¬ 
sia, some lime as bicaibonate, a little manganese, and some silver 
carbonate, and is alkaline in reaction. It was evaporated to dryness, 
which separated the silver, manganese, and lime. The filtrate from this 
residue was acidified witli hydrochloric acid, and the potash deter¬ 
mined in the usual way. In all cases evaporation was hastened by the 
use of the air blast. 

The method “is designed for investigations important enough to 
justify the expense. The cost of so slow and tedious processes would 
be prohibitive for transient commercial purposes.’^ 

The results of the determinations of potash in the soils of the differ¬ 
ent plats showed no variations which could be traced to the diflerent 
systems of fertilizing employed. 

Inoculation of soil with ferments, P. 1*. pEiiibiAiN (Atm. Atfrou., {l69S)j Xo. 

pp. 174-lSO). —This ia a general diseiissiou of the subject under the following 
heads: 'rh(‘ iutroduetiou of ferments into th<* soil—Nitragin, alinite, and nitrifying 
soils j organisms which naturally occur in tlie soil, and inllucnce of inediuin on the 
activity of organising. The necessity for investigating the conditions under which 
it proves prolitaldc to inoculate soils witli organisms w'hicdi fix nitrogen is pointed 
out. It is suggested tliat the contradictory results obtained by ditfcrerit investiga¬ 
tors may he due to insufllicient knowledge as t<» the medium which is hestr suited to 
the growth of tlie ditfereut organisms. 

The conservation of barnyard manure viewed from a practical standpoint, 
A. AliNSTAivr {FahUfu/v Landw, /Jtj,, 47 {ISOS), Xo. p. (W). 

The fertilization of the Campine, L. Bakeel (7/cr. Cnhi. Ayron.j 1898^ Xos, pp, 
73-77; 4 , pp. 773-177). —Green manuring, the use of night soil, and sewage irrigation 
are discussed, especial attention being given to the last. 

Investigation on the action of sulphate of ammonia and nitrate of soda, G. 
Kloevft^H (Fvierauchungen Hher die Wirl'ung den HchwefeJsdnren Ammouiaka und des 
('hilisalpetei'H, Essen: <i. 1>. Baedecker, 1S98). 

Comparative experiments with ammouiacal and nitric nitrogen (Pea/. Landw. 
FressOj 25 {1898), Xos, 25, pp. 271,27 2 , figs, 2; 26, pp, 284, 285, figs. 4 ).—This is a sum¬ 
mary of the experiments by Kloepfer, which indicated that 8ul]>hate of ammonia is 
more economical than nitrate of soda, especially for application to cereals in the 
spring. 

Ammonium salts vs. nitrate of soda, P. Wagner {Deut. Landw. Presse, 25 {1898), 
Xos, 30 , p, 327 , fig, 1 ; 31 , pp, 336 , 337 ),—Experimental data are quoted to show that 
the conclusions of Kloepfer (see above) regarding the greater economy as a fertilizer 
of ammonium salts over nitrate of soda are erroneous. 
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Nitrate of soda crisis in Chile and the guano trade in Peru {FUhling’tt Landw. 
Ztg,y 47 {1S9S), Xo. J, }). 195). 

Apparatus for grinding superphosphate {Ztachr. Angew. (Aiem,, 1898, No. IS, pp. 

S04,Jig. /). 

Difference in action of muriate of potash and sulphate of potash {VEngrais, 13 
{1S98), Xo. 13, pp. 300-302). —A popular suiimuiry of invostigalions on this 8ubj(‘<rt. 

The use of potash salts, Maizikhks { L ' Engrais, 13 (1898), Xo. 17, pp. 395-397). — 
Statistics of the production and distribution of the various Stassfurt salts, by 
countrivs, 18911-1897. 

The use of salts of potash in agriculture Engrain, 13 {1898), Xo. IS, pp. 420, 

4Jl). 

Analyses of licensed commercial fertilizeis, W. Woli. ( fVinronnin Sta. lUd. 
GO, pp. 7). —Analyses of fivo 8ajiipl«‘H of fcrHli/iu^ niatorials arc reported, ac(‘onipa- 
nied by notes on tlie terms used in stating analyses and on vahiJition of fertilizers. 

Composition of commercial fertilizers, 11. lb MrDoNXin.L f.t al. {MarifJand Sta. 
Hid. 52, pp. 411-105, fig. 1). —Tabulated anal^'ses and valuations of 393 samples of 
lertilizing mat<*riala t‘,xamiiied during the period from August, 1897, to .laiiuary, 
1898; a list of fertilizers litaMised for sale in Maryland for the y(‘ar ending Febru¬ 
ary 1, 1898; and the text of the State fertilizer law. 

Commercial fertilizers, II. A. Htston and W. J. Jones, Jr. (ranine University 
Spee. Ihd. May, 181KS, pp. 8). —(leneral statements regarding the amount and char- 
aeter of fertilizers sold in Indiana tlnriiig the past season, not(‘s on valuations, and 
tabulated analyses and valuations of 340 samples of fertilizing materials. 

Commercial fertilizers, K. 11. Hue ( Jf est Virginia Sta. Hal. 51, pp. 51-85). —This 
bulletin includes tabulated analyses and valuations of 181 samples of fertilizers 
examined during 1897, ac<'ompanicd by notes on the nature and source of various 
materials sup^dying phosj)horic, a< id, imtasli, and nitrogc.n; and on humus, stim¬ 
ulant fertilizers, home-mixing of fertilizers, valuation, and inspec^tion of fertilizers. 
The text of the State fertilizer law is given. 

Analyses of commercial fertilizers, 1». W. Ivilijork {Minxianippi Sta. lUd. 48, 
pp. 7). —Analyses and valuations of 39 samples of fertilizing materials are reported. 

Fertilizers, J, H. Stewart and 15. II. Hite (Heat llrginia Sta. Spec. hnl. May I, 
1898, p. 1 ). — Tabulateil analyses and valuations of 1 11 samples of fertilizers reg¬ 
istered in West ATrgiuia during the period from January 1 to May 1, 1898. 

Inspection of commercial fertilizer.s, K. C. Ked/ie {Miehigan Sta. lipt. 1890, 
pp. 209-222). —A reprint of llulletin 12b of the station (K. S. If., 7, p. 380). 

Manuring experiments, 1897 (Jour. Ayr. and lad. South Australia, 1 {1898), No. 9, 
pp. 080-687). —A re.port on coojierative fertilizer cxpi'riments. 

Fertilizer experiments conducted at Mustiala experiment station (Finland) 
during 1894, A. Kindeli. (Landthr. Styr. Meddel., 1897, No. 20, pp. 1-30). —Includes 
field trials with fertilizers for oats, examination .and analyses of marsh soils, pot 
experiments with dilTereut jihosphutes, and culture trials with potatoes. 


FIELD CROPS. 

Some experiments in corn raising, O. J). Smith (Michujan Sta, 
Bui. 15 i, pp, ;25fJ-288j (UjmH. 2 ).—This bulletin gives a report of the work 
with the selection of seed, thickness of planting, and cultivation of 
corn, and on the study of the relative value of the leaves, stalks, and 
ears; the loss in the silo of corn cut at different stages of growth; and 
the stage of growth when the crop coutaius the largest amount of 
nutriment. The results are discussed and given in tables. 

In 1897 two plats were planted to corn; one with seed grown in 1895, 
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the other with seed grown in 1890. In 1895 the corn liad ripened well; 
in 1890 the crop was not fully as mature. The seed of 1895 produced a 
total yield of 19,131 lbs. i)er acre and the seed of 1890,17,210 lbs. The 
dry matter |)roduced per acre was 7,749 lbs. and 0,970 lbs., res])ectively. 
The dilfereuee in favoi* of seed of 1895 was over 11 per cent. 

In 1890 five plats and in 1897 four plats were planted to corn, the 
thickness of planting being dilierent for each jdat. The season of 1890 
was wet, while of 1897 the summer was dry. The distance of planting 
and the results for the two seasons are given in the following table: 

ViehlH per acre of fodder eorn on thiekhf hoh'u and thinly 2)1anfed plats, lSDG-07. 


No. 

of 

{dut. 

Di.stanco of plantiuj;. 

OreiMi 

fodder. 

Thy 

luatter. 

iMo- 

tein. 

i Nitrogen- 
1 free 

' ex true 1. 

1 Tilde 
fiber. 

Fat. 



Lhs. 

Lb^ 

Lbs. 

■ 

JMs. 

Lbu. 

Lbs. 

1 

Seed drilled in rows 7 in ajiart. 

30, (508 

9,411.90 

300. *24 

0, 056. 59 

2, 459. 35 

104.71 


Kovvh 14 in , kcnn l.s 3 in. ajairt. 

17, OOK 

5. 4X3. 38 

188.08 

, 3,0.51.93 

1, 29.5. 72 

110.70 

3 

Koy .M 2 ft, 4 in., krzil. .‘1 in. aparf. 

21.800 

7, 500. 17 

588.01 

1 5, 010.11 

1, 359. 03 

209. 20 

4 

! liow.M 3 ft. 9 in., lillls 1 ft. 10 in., 4 ki r- | 




1 




mds to a liill .... 

I9,34t 

5. 814.81 

389.01 

3, 785. 44 

1. 208. 90 

185.49 

5 

ililla 3.\ ft. hy 3?, ft., 4 kernels to a hill. | 

10,416 

4. 790.19 

331.90 

3,115. 00 

922. 11 

170. 0.5 


1897. 







1 

Kows 7 in., kernels 3 in. apart. 

10,870 

5, 910. 00 

237.87 

' 3,00.5.97 

1. 347.00 

{HI. 07 

1> 

liows 14 in., kernels 3 in. apart. 

19, 724 

7. 4.51.00 

391.48 

4, 871. 83 

' 1,000.40 

150. 01 

3 

Kows 28 in., kernels 3 in. aiiarl . 

10,100 

0,295. 00 





4 

How-s 42 in., kei'uela 3 in. apart. 

17,210 

6.970.00 

520. 80 

4, 885. 23 

1,085.78 

120.00 


The results obtained at other stations are considered and the com¬ 
position of the dry matter of tlie crops is given. For silage corn 3i ft. 
between rows and from 3 to 0 in. between plants in the rows are con¬ 
sidered favorable distances. 

Cultivation tests were made on three plats. The corn was xdanted 
May 8 and was harrowed and given two cultivations prior to June 25, 
when the test was begun. Plat 1 was left without cultivation; plat 2 
was cultivated twi(*e per week up to July 21, and again August 6; and 
plat 3 was cultivated twice after June 25. On July 22 the weeds were 
cut from all the plats. From June 25 to the end of August 30 soil 
samples were taken for determining the water content, the average 
being given in the following table: 


Water content of three corn plats. 


First foot... 
Second foot. 
Third foot.. 


Platl ! 

cultivatcul twil l* a ordinary cultiva- 

iiuciUtnatMl. I 



Aiiiouiit' 


A moil lit 


Amount 

Per cent. 

per cubic! Per cent. 

per cubic 

Percent. 

jier cubic 


foot. I 


foot. 


foot. 


Pounds. I 


Pounds. 


Pounds. 

12.70 

11.18 1 

14.91 

13.12 

14.79 

13.02 

12.55 

12. 30 

12.99 

12.73 

12. 22 

• 11.97 

14.51 

14.22 1 

14. 86 

14.50 

15 .18 

j 14,87 


The relative development of ears, stalks, and leaves was studied in 
1896 and 1897. The composition of these different parts of the plant at 
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different dates is given in tables. The results in the following table 
were obtained in 1897: 

Total weiijht and tveif/ht of dry matter of hares, stalks, and ears of 'JOO stalks of dent corn. 



Loaves. 

Total weight, 
j Stalks, j Ears. 

Total. 

Loaves, 

Dry matter. 

Stalks. Ear.s. 

Total. 


Lbs. 

! Lbs. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

IMs. 

Lbs. 

A iigiiHt 10. 

184.0 

187.50 

1 22.50 

:i94. 00 

94. 48 

91. 74 

1.09 

07.91 

August 25. 

197.0 ; 

207.50 

i 110.50 

515. 00 

52. 90 

48.91 

20. 20 

127. 47 

Scptmiilmr (! . 

181.0 

191.75 

150. 00 

522. 75 

i 59.05 ' 

44. 85 

50. 37 

154. 87 

Septum b«*r 15. 

128.5 1 

im. 50 

154. 75 

446. 7.5 

1 42.77 

38. 13 : 

71.50 , 

152. 40 


From investigations to ascertain wlien corn contains tlie largest 
amount of nutriment the results in the following table were obtained: 


) \elds per acre of yreen fodder, dry matter, and nuirients. 


Date. 

Stage of 
growth. 

Green | 
fotbler. 

I- 

Dry 

matter. 

Protein. 

Xitrogeii- 

tVee 

extract. 

Fat. 

Fiber. 

August 10. 

August 25. 

Sopti in her 6. 

September 15.... 

... Tasseled. ...j 
... Roasting ...| 

... (Hazing. 

... Riiie. 

Pounds. 

1 21,203 ' 

1 25,499 

1 25,805 

1 29,007 

Pounds. 

3,070.24 
5, 320.39 
7,110.29 . 
8,020.24 1 

I*ounds. 
472.79 
,570 08 
711.03 1 
090. 96 

Pounds. 
1,828.15 1 
9, 212. 45 
4,554.14 : 
5,950.72 1 

Pounds. I 
67.90 < 
149.11 1 
199.08 ! 
242.61 1 

Pounds. 
1,010.05 
1,148.07 
1,294.78 
1.413.17 


The results show that “to secure the greatest yields per acre of 
valuable nutrients the corn should not be harvested uniil fully glazed 
and until the early ears are well ripened.” 

An experiment was made to ascertain the losses in the silo with corn 
cut at different stages of growth. The results are tabulated below: 


I.osses of or iff ina I substance and dry matter in the silo. 


Date. 


August 10. 

August 25. 

Septfiiiber 0. 

September 15. 


Corn 

Taken 

i 

laiss. 

Dry 

Dry 



put iu. 

out. 

1 Los.s. 

matter 
put ill. 

matter 

jtakeiiout. 

Los.s. 

Loss. 

Lbs. 

Lbs. 

Lbs. 

Per ct. ' 

Lbs. 

Lbs. 

Lbs. 

Per f t. 

2, 709 

2, 50K 

\ 201 

7.42 

408. 93 

i 374. 70 ! 

94.23 

20.08 

3,240 

2,939 ! 

1 307 1 

1 9.45 

670. 79 

; 508.74 ' 

108.05 , 

24. 81 

3,297 

3,100 ! 

! 197 

6. 00 

90(i. 35 

700.80 1 

199. 55 

22. 01 

2, 934 j 

2,020 1 

308 

10.40 

1,022. 79 

1 748.(57 

274.12 , 

26.80 


I 


III a discussion of the best time for cutting corn, the author iiuotes 
the results^from a number of other stations. 

Fertilizer, culture, and variety experiments on corn, It. J. ItKU- 
DiNCi ( 8ta. Bui. 37, jrp. 35-63 ),—The work comprised variety 
tests, fertilizer tests, distance experiments, and a comparison of sub¬ 
soiled and unsubsoiled plats. The results are reported in tabular form. 
Meteorological data for 18!)7 are given. Similar work has been formerly 
reported in Bulletin 30 of the station (B. S. It., 7, p. 943). 

Fifteen varieties of corn were tested this season. The author con¬ 
siders further testing necessary before commenting on the results. 













FIELD CROPS. 


139 


Shaw Improved and Higgin Improved are the only varieties tested for 
six years in succession and are considered as being uniform and per¬ 
sistent in yield. 

A general fertilizer test proved unsatisfactory. It is stated that 
previous tests have indicated that, in a commercial fertilizer for corn on 
an average soil of middle (ieorgia, available phosphoric acid, potash, 
and nitrogen should bo in tlie relative proportion to each other of 
7:1.3: 3.4, which would be secured in a mixture of 1,000 lbs. acid phos¬ 
phate, oO lbs. muriate of imtasli, or liOO lbs. of kainit, and 1,000 lbs. of 
cotton seed meal. 

The results of the distance experiments (jonlirm the general con¬ 
clusions drawn from previous experiments that ^^the more nearly the 
area of soil appropriated to each individual plant approaches the form 
of a scpiare the greater will be the yield.^^ Spacing the plants at differ¬ 
ent distances in rows of uniform width resulted in better yields from 
corn ])lanted 4 by 3, with one plant in the hill, than when planted 4 by 
2 or 4 by 4. 

An cxi)eriment with subsoiled andunsubsoiled land for corn indicated 
that ‘‘subsoiling of the land covered by the experiment was not profit¬ 
able.^^ Subsoiling produced no ai)preciable effect. 

Abstracts from former bulletins and the condensed reports on variety 
tests of cotton, the results of which are soon to appear in bulletin form, 
are given. 

Fertilizer, culture, and variety experiments on cotton, K. *T. 

Redding {(horgia Sta, Bui, .V.9, pp, 107-135,, pi, 1 ).—These experiments 
are a continuatiou of work formerly reported in lUilletin 35 of the sta¬ 
tion (E. S. R., 9, p. 127). The results of the experiments and the 
meteorological data for the season are given in tables. Fertilizer for¬ 
mulas for various crops, with directions for mixing and applying them, 
are a])pended. 

Among 21 varieties of upland cotton, Nancy Hanks, Texas Bur, 
Jackson “Limbless,^’ and Culpepper Improved ranked highest in the 
value of lint and seed, in the order mentioned. Nancy Hanks, yielding 
1,473 lbs. of seed cotton per acre, stood first in the yield of seed and 
lint, matured earlier and proved most profitable. Strickland Improved 
produced the largest bolls and Texas Oak and Jackson “Limbless” 
yielded the largest percentage of lint (37.1 ])er cent). King Improved, 
a small boiled, small seeded, early variety, and IStrickland Improved, 
a large boiled, large seeded, late variety, yielded on an average of 7 
plats each, 1,134 lbs. and 1,349 lbs. of seed cotton per acre respectively. 
A number of varieties, including Jackson “Limbless,” are described in 
detail, and the address of the dealers in different varieties of cotton 
seed are given. 

Distance experiments have been made for seven consecutive years. 
Plants were placed 1, 2, 3, and 4 ft. apart in rows 4 ft. apart. This 
year the best yield was obtained with a distance of 3 ft. between plants, 



140 


EXPERIMENT STATION RECORD. 


while on an avera^re for seven years a distance of 1 ft. has given the 
best results. ‘Mn live of the seven years the most productive plats 
were those planted 4 by 1 and 4 by 2.^’ Snbsoiling in eonne(*tion with 
these experiments proved inetfective. An experiment carried on for 
four years to asc^ertain the relation between the width of the rows and 
the <listanee between ( he plants when allowing d sq. ft. for (‘ach plant 
led to the conclusion from the average results for the period that the 
distance between rows should be little if any greater than the spaces 
between the plants in the row. The distances between the rows were 
3,4, 5, and 6 ft. and those between plants in the vow 12, 14.4, 18, and 
24 in. The average results show a regular increase in yield from the (b 
ft. by 2 in. ])lats to the 3 ft. by 2t in plats. 

Four different fertilizer tests were made. As between applying all 
the fertilizer before planting or applying part of it before i)lanting and 
part of it at planting time, the results indicated no advantage in 
dividing the fertilizer. A comparison (draw bone meal and a(*id phos¬ 
phate showed that raw bone meal was not a. piofitable source of phos¬ 
phoric acid. A general fertilizer test was made on 17 ])lats. The 
normal application consisted of 408 lbs. acid phosi)hate, 32 lbs. muriate 
of])otash, 208 lbs. of cotton seed meal, and .‘>2 lbs. nitrate of soda per 
acre. On some of the idats the various (*onstituents were iiuTcased 50 
percent, but the amount of nitrate of soda remained constant in all 
cases. On plats which had re(*eived 50 ])er cent more of ea(*h of the 
thre(‘ ingredients at an increased cost of $2.()3 per acre the increase in 
the. yield of seed cotton per acre over the plats which had received the 
normal application was only 23 lbs. The results show that the appli¬ 
cation of 408 lbs. of acid phosphate, 3>0 lbs. muriate of potash, and 286 
lbs. of cotton seed meal gave better financial lesults than any other 
proportions used in these experiments. Drilling and bedding on the 
fertilizers gave slightly better results than apidying them broadcast. 

The effect of various potash salts on the composition and 
yield of potatoes, T. Pieifvek, E. Franke, O. Eemmermann, and 
H. SOHTTXBACIf {hamhr, rcr.v. Ntut., 19 {1897), Ar>. /-5, pp. .V/.9-.V,SV>).— 
A series of exi)eriments were conducted to ascertain the etfect of equal 
amounts of potash in various forms. The experiments made in 1894 
led to no conclusions. Tn 1895 the work was continued in thirty-six 
pot and twelve plat exjieriments. Each pot (contained 27 kg. of poor, 
sandy soil. The plats were a square meter in size, each surrounded by 
a solid wail and (containing an equal amount by weight of soil bedded 
on a layer of gravel. Tn (?ach set of ex])eriments a fixed (piantity of 
fertilizing material containing no potash was ai)plied. In addition, 1 
or 2 gm. of potash in the different forms mentioned below was applied 
to each pot and 15 gm. to each plat. The application of magnesium 
chlorid in connection with sulphate of potash and the application of 
kainit supplied equal amounts of chlorin. In 1896 the investigation 
was continued on the plats to ascertain the effects of the crude potash 
salts on the succeeding crop. 
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In the following table are the average results obtained from several 
pots in the pot experiments and from two plats in the plat experiments: 

Yield of tubers and starch in ISOft and ISOG and a comparison of their production with 

and without potash. 


ViftUl ])Rr i)ot and per plat, 


Pot- 

aah 

K.ind of not- ap- 
ash fertilizer, plied 
per 
pot. 


Pot experi¬ 
ments. 



i Plat experi- 
I inenl.s. 



Increase ( }-) and doereaae (—) of 
tnluTB and stareli, calculated 
per acre, compared with .yields 
(ditaiiied without; potash, 18it5. 


Pot o\]n‘nincuts. 


Plat, exjicri- 
ments. 



Yield from 
plats, 1896. 



(rm. 


No potash. 

Pure potassi- / 
uni chlorid . \ 
Pure potassi- t 
um sulphates [ 
Pure jiotassi- 
nm sulphate 
and niagnc- 
siiini chlo I » 
rid (84.Of) 
per cent 

thlorin)_ 

Kninit Cl.'i 45 
per cent > 

chlorin)_ 

Hartsalz (88.451 1 
per cent • 
chlorin)- J 


’I 

T| 


.'.I 


1 

li 

2 


i 

ihn. ! 

(htl. ' (itfl. 1 

ti in 1 

Lhs. ! 

Lha. 

IMS. 

JMs. ' 

thn. 

Om. 

801.8i 

40. .55 8,070.5 

674. 7 





1,000.3 

324.8 

881.7! 
322. 2 


767. 3 

1 -:t,;i58 ;: 

1 i;!,:iio + 

1.288 \ 
708 / 

; 6,066 

• 819 

1.611.0 

302.2 

830. Oi 

rm..| 


778.2 

f . 3, 171 1-t 
1 -i 4. 409 { . 

062 1 
1 K >0 / 

, 009 

+ 878 

1.705.8 

323. .5 

825.0 
255. 2 

j 8 , 083.71 

i 

1 486.8 

i i 

1 1 2,610 > 
] —.'•.095 - 
1 

615 ( 
■ 588 / 

- 7, H91 

— 1,688 

1,651.2 

285. 7 

817.6 
292. 0 

! i 
3 I!: is 

/ 1 1,800 -r 

\ -1,024 

1,060 \ 
184 / 

454 

- 294 

1.739.0 

333.1 

220. .5 
278. 2 

j 40.17, 

' 688.5 

1 

j(—8,266») (- 

1 -2, .547 . 

1 

-780')) 

- 45 1 

-f 7.'^4 

— 874 

1. .588. 5 

290.1 


The amount of potash, lime, magnesia, chlorin, and sulphuric acid in 
the tubers and in the stems and leaves, and the amount of starch in 
the tubers is given in tables. 

The following table gives the average mineral constituents of the 
fresh tubers for both seavsons: 


Acvratjc mineral constituents of fresh potatoes. 


1895 

1896 


Potassi- ' Calcium : Magucsi- ; Sulphuric 

uinoxid. ; oxid. 1 um oxid. * “‘oim. 


Per cent. 1 Per cent. 


0. 506 
. 524 


0.01G 

.018 


Per ornt. Per cent. Percent. 
0.0 59 0.067 ! 0.095 

.0.88 .022 .084 


It is suggested that the Unv yields in 189d and the small chlorin 
content for the same year, which showed itself in the stems and leaves, 
may iiossibly be connected, but that from a single experiment no such 
conclusion could bo wsafely drawn. From the results obtained the 
authors draw the following conclusions: 

Potassium chlorid applied immediately before planting potatoes in 
quantities furnishing up to 250 kg. of potash ])er hectare (about 220 
lbs. per acre) is as beneficial as an application of the sulphate supply¬ 
ing the same amount of potash. Under these conditions the chlorin 
contained in the chlorid is not detrimental to the growth of the plants. 
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The same amount of potash iu the form of crude salts applied in the 
spring is of no benefit, and may even diminish the yield of starch. This 
is caused, on the one hand, by the high chlorin content of the crude 
salts, and, on tlie other, by the presence of magnesium compounds, 
especially magnesium chlorid. An insufficient amount of chlorin in 
the soil may influence the growth of the potato plant in such manner 
that the application of chlorids may be of direct benefit. Large yields 
of starch have been obtained even with a high chlorin content in the 
entire potato plant. It seems possible, therefore, that new varieties of 
potatoes may be bred, which are able to use larger amounts of chlo¬ 
rin, or may even be in need of larger amounts to produce a maximum 
yield. Strictly speaking, the results apply only to the variety Prof. 
Maercker’’) wliich was grown in this experiment. 

Experiments with wheat, 0. C. GEonaEsoN, F. C. Burtis, and 
D. IT. Otis {Kansas Sta. BuL 71 163-174 ),—The series of experi¬ 

ments reported consisted of growing wheat continuously without 
manure, growing it in rotation, comparing subsoiled with surface- 
plowed land, diflerent times of seeding, and testing a number of varie¬ 
ties. A vseveie frost during the latter part of November interfered 
materially with the rc^sults. Work along this line has been reported in 
Bulletin 59 of the station (E. S. Tl., 8, p. 591). 

An acre plat, which was in wheat continuously for seventeen years 
without manure, gave an average yield of 19.57 bu. per acre for the 
period. During this period three crops were complete failures and two 
others but little short of failures owing to winterkilling. 

An experiment Avith subsoiled and surface-plowed plats resulted in 
lighter yields on the subsoiled plats. Another experiment in this line, 
and in continuation of one formerly reported (E. 8. B., 8, p. 594), 
resulted generally in smaller yields on plats subsoiled in 1894 than on 
plats which had been oidy surface plowed. The experience of the col¬ 
lege farm with subsoiling for wheat and corn indicated that there is a 
positive loss of labor and yield by subsoiling. 

The comparison of diflerent dates of seeding showed that in general 
the best results were obtained from seedings made from September 7 to 
1^1. On the average the seeding of September Ifl made the best showing. 

The rotation experiments have not been in progress long enough to 
warrant definite conclusions. They have shown, however, that a yearly 
application of 20 tons of barnyard manure per acre causes an excessive 
growth of straw and fails to develop the kernel. This year wheat was 
sown after some catch crops of soy beans and cowpeas. The best yields 
were obtained from the wheat seeded on soy-bean stubble. 

Out of 57 varieties grown at the station for several years only the 
Turkey, Tasmanian Red, and Crimean have withstood the severe frosts 
in November so as to yield at the rate of 10 bu. or more per acre. 

The sugar beet in Illinois, P. G. Holden and 0. G. Hopkins 
(Illinois Sta. Bui. 49, pp. 52, figs. 75).—This bulletin reports the results 



FIELD CROPS. 


143 


of culture experiments with sugar beets carried on at the station and 
throughout tlie State, gives instructions for sugar-beet culture, discusses 
other points of interest in this connection, such as the cost of produc¬ 
tion of the beets and their manufacture into sugar, and points out how 
Illinois is adapted to the i>roduction of beet sugar. The results of the 
experiments, meteorological data from 1889 to 1897, inclusive, and sta¬ 
tistics for various beet-sugar producing countries arc given in tables. 

At the station the original Klein wan zleben gave the best results. 
Tlie beets averaged over 1 lb. in weight and contained about 15 per 
cent of sugar with a purity of 85. Improved Kleinwauzleben and Short 
French gave satisfactory results, while Long French was medium in 
quality. In no case did the sugar in the juice fall below 12 per cent or 
the coefficient of purity below 80. Analyses made of beets harvested 
weekly for a period of ten weeks, beginning September 14, showed that 
in general there was an increase in the sugar content and the purity as 
the season advanced. Plowing 8 and 10 in. deep showed no marked 
ditference in the results, but sanqdes from laud subsoiled 10 in. deep 
were lower in purity than samples from unsubsoiled plats. Beets 
grown in rows 15, 18, 22, 28, 80, and 44 in. apart decreased in sugar 
content and jmrity as the distance between the rows increased. 

The sugar beet in Indiana, II. A. EIi ston and d. M. Barrett 
(huUana Sta. Bid, OSj pp, .92, figs, 13 ).—This bulletin discusses the 
method of growing sugar beets, the necessary climatic conditions, the 
factory re(iuirements, and the results of cultural experiments made in 
the 8tate in 1897. ^Meteorological dfita and analyses of beets grown in 
85 ditteri nt counties are tabulated. The results of the analyses show 
a wide range, but in every county from which more than one sanqde 
was received, beets of a satisfactory character weie i)ioduced. In very 
many cases the work was not properly done and many sami)les were 
received from parties who did not get their seed from the station and 
who had no knowledge of the proper methods of sugar-beet culture. 
“What has been accomplished already seems to indicate that, taking 
everything into consideration, Indiana will be found admirably adapted 
to the production of the sugar beet, but the fac.t is not yet proven.” 

Sugar-beet investigations, J. L. Stone, L. A. Clinton, G. 0. 
Caldwell, G. W. Cavanattgh, et Al. [New York Cornell Sta. Bid. 14,% 
pp. 493-574,, figs. 9 ).—This bulletin contains general remarks on sugar- 
beet cultivation and reports of fertilizer experiments and cooperative 
culture tests with sugar beets. Notes are given on the condition and 
preiiaration of the soil, seeding, thinning, tillage and harvesting the 
crop. 

Fertilizer experiments were made at the station to determine the 
effect of different fertilizers on the yield and quality of sugar beets. 
The plats, 14 in number, were 4 by 5 ft. in size, each surrounded by a 
brick and cement wall to avoid the transportation of fertilizer material 
from one plat to another. For three years previous the soil had been 
4485—No, 2-4 
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cropped heavily without the application of any fertilizer. The different 
fertilizers were applied singly and in various combinations. Klein- 
wanzlebener seed was j)lanted May 19 and later on the beets were 
thinned to 28 plants ])er ])lat. Analyses were made October 4, 9, and 
20 and November 0 and 27, and in general it may be said there was an 
increase in the sugar content and purity from the first to the last 
analysis. The largest yield was obtained from the application of 
uiitreate<l phos]>hate ro(dv, the highest i)ercentage of sugar from the 
application of muriate of potash, and the highest (^oefti(dent of purity 
from the use of a complet(^ fertilizer; but, on the whole, the effect of the 
various fertilizers w^as not very marked. 

Cultivating beets five or sev^en times during the season gave prac¬ 
tically the same results; and cultivating weekly from June 1 to Sep¬ 
tember o indicated no apprecaable gain over cultivating once every 
two weeks during the same ]>eriod. 

The analysis of samples from the cooperative exiieriments is described 
in detail and the results are given in tabular form. Analyses of the 
upper and lower halves of beets showed that the upper halves were 
riclier in vsugar, while the ])nrity, with one exception, was higher in the 
lower. It was found that in pressing beet jiulp the Juice which first 
ran from the i^ress was lower in sugar content and purity than that 
from the last part of the operation; hence the authors advise when 
making analyses to exiness as much as possible from the pulp. Anal¬ 
yses of 112 samples of beets grown on sandy loam averaged Id.OO per 
cent of sugar in the Juice, with a imrity coeilicient of 83.1; while 109 
analyses of beets grown on clay loam gave an average sugar content 
of 17.29, with a purity coeilicient of 83,8, The distance between rows 
had no effect on the (piality of the beets. Plats which had received 
barnyard manure the j)revious year produced beets higher in sugar 
content and ])uiity tlian plats which had received barnyard manure 
the same season tlie beets were grown. The (effects of previous crops, 
as pointed out, are in favor of until led grain crops as comi)ared with 
hay, x)otatoes, corn, and cabbage, but the difference in the (juality of 
beets grown after these crops was small. A series of analyses, made 
to determine the influence of size of beet on sugar content and purity, 
showed that in general the smaller the beet when matured the higher 
the sugar e.ontent and coefficient of xuirity. Beets ranging from IJ to 
2 lbs. aBe considered to be most profitable. 

Jn one experiment the crowns were removed from the beets and ana¬ 
lyzed se])arately. The seven analyses reixn ted show on an average a 
sugar content of 12 per cent and a coefficient of purity of 73.07 for the 
crowns, and a sugar content of 13.9, with a purity coefliedent of 80.4, for 
the beets below the crown. 
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The following table is based on the results of experiments: 


Uelative amoimli of lear,e», crotjinii, and rroicnless heetn per ton of whole crop and the con- 

tent of plant food. 



Krcah leaves. 

(browns. 

Fresh crownless beets 

'rotal. 


('oriqxmitioD of parts. 


Propor* ; 
iioii of 1 
parts. 

■ 

1 

^ Nitro- 
gcn. 

Potasli. 

Phoa- 

j»h(>ric- 

arid. 

Pounds. 

520 

1,140 

! Pounds. ' 
1 , 

1.40 ‘ 
1 3.19 

Pounds. 
5. 67 ' 
1.5.3 
4.10 1 

J*oin)ds. 

0.59 

.41 

1.28 

2, 000 

7.98 

11.30 

2.28 


The composition and production of sugar beets, L. L. Van 

Slyke, W. U. Jordan, iwul O. W. Churohill {Note Yorl: State Sfa, 
IhiL 513^:772 ),—This bulletin discusses the conditions retiuired 

for tlie successful growth of sugar beets and the outlook for the sugar- 
beet industry in the 8tate of Xew York, and gives a report of the cul¬ 
ture experiments made with sugar beets at the station and mi various 
parts of the State. 

About 140 samples of Klcinwanzlebener and Vilmorin Improved beets, 
grown under favorable climatic conditions in various parts of the State, 
varied from 12.7 ])er cent to 10.0 per cent of sugar in the juice, giving 
an average of 16.1 per cent, with an average coefHcient of purity of 82.5. 
The average weight of one beet was 10.5 oz. 

'fhe experiments at the station showed the cost of producing an acre 
of beets, based on hand labor at $1.25 per day and team at $J.50 per 
day, and hand labor at 75 cts. and team at $3.00 per day, to bo $75.80 
and $54.30, respectively. The yield was about 10.25 tons per acre; but 
foi 1,000 lbs. of beets the loss of weight by removing the (Towns was 
73 lbs,, and by washing oft* the dirt, 10 lbs., giving a yield of 15.1 tons 
of marketable beets per acre. The becds contained 10 per cent of sugar 
in the juice, with a coefticient of purity of 81. The average weight ol 
one beet was 12 oz. A portion of the land was fertilized with 250 lbs. 
of sulphate of potash, 300 lbs. acid rock, 200 lbs. dried blood, and 200 
lbs, nitrate of soda per acre, which increased the yield about 0 tons ])er 
acre over the unfertilized portion of the field. This increase is consid¬ 
ered to pay for at least twice the amount of fertilizer used. 

Sugar beets in South Dakota, J. II. Shepard (Soaih hakota Huh 
56, pp. 32, map /).—This bulletin discusses the resources and facilities 
of South Dakota for the manufacture of beet sugar and gives a report 
of the cooperative culture experiments with sugar beets for 1897. A 
description of ten regions of the State, differing from each othejr in 
vegetation and crop conditions, is given. Meteorological data for the 
growing season of 1897, analyses of well water, chemical and mechan¬ 
ical analyses of soils, and the results of sugar beet experiments are 
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given in tables. The work of previous years in this line is briefly 
reviewed. 

The average sugar content in the juice for the different regions 
ranged from 14.7 to ID.fl, and the coefficient of purity from 81.G to 87.8. 
The average for the ten regions was lfl.4 per cent of sugar in the juice, 
with a i)urity of 85.(>. Analyses were made of 1)51 beets, averaging 
385 gin. in weight. 

Th(‘. results of a test of live foreign varieties made at the station are 
given in a table. 

Utah sugar beets, 1897, J. A. Widtsok ( Utah Sta. BuL 5.7, pp. 87- 
lir ,),—In this bulletin the mean temperature and the precipitation At 
the station for each month for the years 1801 to 1807, inclusive, and the 
results of cooperative culture experiments with sugar beets are given 
in tables. Uf the samples analyzed 211 were grown in eight diflereiit 
counties, 1 were received from Idaho, and ol were taken from the sta¬ 
tion farm. These 260 samples showed an average of 14.24 per cent in 
the juice, with a purity (‘oeflicient of 83.1. 

Field experiments, C. I>. ^^ivvn {Michiaan St a. Rpt, ISfto^pp. 110- 
111 ),—An outline is given of experiments (‘onducted on the college 
farm during the year. The details are i>ublished in other publications 
of the station (E. It., 8, jip. 882, 883; 0, p. 131). 

SyhsoiJinfi exprriments (]). 114).—Of three })lats of sandy soil the first 
was plowed 4 in. dee]), while the other two wm*c ])lowed 8 in. deep, but 
one of these was subsoiled 6 in. below the lurrow. In 1805 and 18t)(> 
all |)lats were ])lanted to corn. The second year the depth of |)lowing 
for all plats was 0 in. Tln^, first year was unusually dry, while the 
second year was unusually wet. The subsoiled ])lat ])ro<luced a 
slightly better yield than tlie plat not subsoiled in 1805, but the second 
year there was no apparent gain. 

In addition tin*- article contains accounts of dynamometer tests and 
observations on the shrinkage of cord wood (]). 195). 

On the possibility of improvement of agricultural plants, II. Xilsson (Her 
Andra Nord. Lavdihr. Konffv., Stockholm, ISO?, /, yy, 401—107; 11, App. IS, pp. 10, ill.). 

Report of the Department of Agriculture, New Brunswick, 1897, C. H. 
Lauii.lois (I!pt. on Agr. for yeiv Brun-nvick, ISO?, pp. l-loo ),—The crops of* 181)7 
nuder cnltivatioii in the province are bricHy desc-rilxM] and the, ineteoro- 

logicnl d;ita for the season lahnlated. The reports and aoeoiints of 51 ai>:ricultural 
societies for the year are j^iven. 

Planting at different depths, V. G. Holdkn, F, P. Ci.akk, and A. A. C-koziku 
{Michhjan Sta. Rpt. JSOd, pp, 200,^01 ),—A reprint from nulletiii 125 of the station 
(K.S.R., 7, p.r«)5). 

Alfalfa, II. MiTmii {Jour. Apr. Prai., 62 {ISOS), No 17, pp. s,01-603 ).—An article 
discussing the extent of alfalfa culture in France and the value of the crop as a 
feeding stuff. 

Alfalfa, A. A. Ckozikii {Michigan Sta. Itpt. 1S06, pp. 10?, 198).— A reprint from 
Hnlletin 125 of the station (K. 8. K., 7, j). 

Variations in the hereditary ability of certain characters in the hybrldiza> 
tion of barley, P. Rolin {Ber. Andra Nord, Laudthr. Kongr,, Stockholm, 189?, II, App, 
lUpp.m, 
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Studies on variation and improvement, with special reference to Goldthorpe 
barley, W. Joiiannskn ( Ugeakr. Landm.j 43 (/30S), Xo. 11, pj), 140-112), 

American red clover {FiihJing^s fAindw. Xtg., 17 {180S), Xo. 3, pp. 237-239). 

Crimson clover in Michigan, A. A. Chozikk {Michigan Sta. Rpt. 1896, pp. 171-180).— 
A reprint from Bulletin 125 of the station (E. S. I?., 7, p. 382). 

Bokhara clover (Melilotus altisaimus) (Dent. Lundw. Pnme, 23 {189S), Xo. 22, 
p. 350). 

The common names of the clovers, A. A. Cuoziku (Michigan Sin. Rpt. 1896, 
pp. 182-196). —A reprint from Bulletin 125 of tlie station (E. S. U., 7, p. 

Clover sown every month in the year, A. A. Cnoziint (Michigan 8ia. Rpt. 1 S 96 , 
pp. 181, 182). —A reprint from Bulh tin 125 of Mio station (K. S. li., 7, p. 

Detasseling corn, C. I>. Smith, A. A. CiioziKii, ami .^.T.Wkmhy {Michigan sta. 
Rj)!. 1896, pp. 2n3-208 .)—A reprint from Bulletin 125 of the station (E. S. R., 7, p. 383). 

Cattle ranges of the Southwest: A history of the exhaustion of the pastur¬ 
age and suggestions for its restoration, H. E. Bkntlhy (I'. S. Dept. Agr., Farmers^ 
Bnl. 72, pp. S2, fig!i. 9). —This is a popular hulh^.tin in whieh the <‘arlN use and pres¬ 
ent condition ot 'fexas pastures are ilescribed, methods of how to renew tlie stock 
r.anjjes su^’^ested, ami the obslaelos to be ov(*rcome in their renewal pointed out. 
Descriptive noti's arci givmi on the following promising grasses anil forage plants 
native in the South west: Bermuda grass {(hinodon dactiflon), black grama (////uriu 
wntica), builalo grass (Unlhiti. (lacfgtoidcs), Colorado grass {Panicum tc.raninn), curly 
mestpiile {If ilaria evnehroidef^), ^vo\iiu\ plum (Antragalus crass i car pan), needle grass 
(Jristida fascientaia), side-oats grama {Pontclona cnrtipcndula), stolley vetch (f'icia 
leavemrorlhii). tallow woimI {Aciinctia linearifolia), western wheat grass (J//rop//rea 
«pica/w?«)j hlue grama (Itontelona otigostachya), nui\ wild bean (Phaseohis helrolns). 
^'Native grasses are by far the best fur home use. They are suited to the climate 
and the climate is suited to them.'^ 

Profitable fodder crops, C. 11. (Jouman (Ayr. (iaz. Xcw Sonth H'ahs, 9 (1898), Xo. 
3, pp. 281-283). —Popular notes on alfalfa and sorghum. 

Potash and phosphoric acid fertilizers for meadows, A. Kindklt. {Her. Andra 
Xord. Landtbr. Kongr., Stochholin, 1897,1, pp. 312-.^20). 

Hops, b\ 11. M('I)o\\ki.l {.\erada Sta. Rut. 33, pp. ?t). —This is a pojiular bulb tin 
on hop culture, with general direetioiis for the cultivation, harvesliiig, curing, pack¬ 
ing, and marketing of tlie crop. 

Characteristics of various lupine varieties (Pent. Laudw. Presae, 23 (1898), \o. 
40,pp. 436, 43,7, Jigs. 11 ),—Seven varieties of lupines are described. 

Modiola (Pacific Rural Press. 33 (1898), Xo. 19, p.289). —Notes on this forage ])laut, 
newly introduced from Chile into California. The plant has been identified as 
Modiola deenmbens. 

The oats supply of the United Kingdom (Jour. Pd.Agr. ILondon ), 3 (1898). Xo. 1, 
pp. 23-28). 

Potatoes, E. R. Takt (Michigan Sta. Rpt. 1896,pp.311-3 f9). —A rejiriut from Bulle¬ 
tin 131 of the station (E. S. R., 8, p. 216). 

Raising rice without water (Jonr. Jamaica Agr. Soc., 2 (1898), Xo. 3, p. 203). —A 
short note on this method of rieo culture. 

The beet sugar industry and its development in California, E. ^V. Hilgard 
(Pacific Rural Press, 34 (1897), Xo. 21. p. 341). —A diseussiou of sugar beet culture and 
factory operations in the maiuifactiire of beet sugar, with notes on the develo]iment 
of the industry. 

Cultivation of the soil for sugar beets (Pacific Rural Press, 35 (1898), Xo. 19, 
p. 292) —Popular notes on preparation and cultivation of the soil for sugar beet;s in 
southern California. 

The sunflower (Jour. Jamaica Agr. Soc., 2 (1898),'Xo. 3, pp. 75^-756).—-Directions 
for the cultivation and utilization of sunflowers are given in a popular manner. 

Tobacco culture, W. Saunders (Canada Cent. Expt. Farm Jiul. SO,pp. 14). — fhis 
bulletin contains historical notes on the tobacco plant and direotions for its culture. 
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The methods of cultivating and harvesting the crop and preparing it for market are 
discussed and insect remedies suggested. Some of the earliest and best yielding 
varieties tested at the Central Experimental Farm are White Burley, Connecticut 
Seed Leaf, Pennsylvania Seed T.eaf, Pryor Yellow, Climax, Yellow Mammoth, Oro- 
noko Yellow, Safrano, Brazilian, and Canadian. 

Tobacco as a perennial, W. Daroczi (Jour. Jamaica Agr. Soc., S (189S), No. .7, 
pp. 197-190). —It is reported that tobacco can bo grown as a perennial and that each 
succeeding crop is heavier and of belter quality when so grown. 

Methods of curing tobacco, M. Whitney (U. S. Dept. Agr., I'armera' liul. 0(f, 
pp. 15). —A revised edition (E. S. K., P, p. 748). 

Fodder turnips, H. L. dk Vilmouin (Jour. Agr. Prat., tiJ ( ISOS), No..22, pp. 79O-70J, 
pi. 1). —A popular artiebi on fodder turnips, with notes on tlu‘ ])rincipal varieties. 

The cultivation of grain, C. (Jour. Agr. Prat., 02 (ISOS), No. IS, pp. Op- 

649), —A disc usaion on the cultivation of drilled grain during the ])eriod of growth. 

Pour years variety tests with winter wheat, A. Sempolowsm (Dent. Landir. 
JOeasc, 225 (ISOS), No. 58, p. 412). —Tabulated reports of the* experiments are given, 
with notes on the ditterent varieties. 

Harvesting wheat at successive stages of ripeness, P. G. Holden and L. J. 
BkKiCIS {Michigan Sta. Ilpt. ISOO, pp, 20,2-204). — A reprint from Bulletin 125 of the 
station (!L S. K., 7, p. 2b5). 

Manuring of our modern highly improved varieties of wheat, M. MaekcivKU 
i lirauuachtc. Laudu'. Zig., 50 (ISOS). No. lS,p, 77). —A discussion of the results of fer¬ 
tilizer experiments and variety tests. The newly improvc‘d scpiare head varieties of 
wheat gave better results than tlio older scpiare head varieties. 

Rotation of crops (Agr. Jour. Cape of (lood Hope, 122 (ISOS), No 7, pp. SOA-SOO), — 
A general discussion on crop rotat ions with spc5cial reference to seven and four year 
systems. 


HORTICULTURE. 

Vegetable growing, IS. C. Mason and W. L, Hall [Kansas Sta. 
Bui, 70^1)1}, 135-1G22, lAs, 5), —Detailed directions are given for the con¬ 
struction and use of liotbcds and cold frames. 

The results obtained in the eiiltivation of the caiilillower at the station 
are given. Manure applied to the soil at the rate of 50 loads per acre 
before setting tlie plants did not increase the yield very noticeably. 
Figures are given illustrating the tendency of caiilillower to form com¬ 
pact white heads during the cool part of summer and to form less com¬ 
pact dark colored heads during the warm weather later in summer. 
Early Snowball caulitlower matured earlier, produced more and larger 
heads than the hhirly London, and the heads were of better quality. 

Methods of growing cabbage to get early maturity are repoited. By 
one method the [)lauts are started in the fall and kept in protected cold 
frames over winter. By another method they are started in winter in 
the greenhouse or hotbed. 

A table is given comparing the yield of ten varieties of asparagus on 
manured and unmaniired soil. The varieties giving the greatest yield 
were the Hub and Donald Elmira, A fairly successful method of forc¬ 
ing asparagus under greenliouse benches is described. Of the varieties 
forced Donald Elmira gave best results. 
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A method followed by English gardeners to increase the earliness of 
potatoes was tested. The tubers were packed in sand in greenhouse 
flats with the “seed’^ end exposed above the sand. The flats were 
placed under the bench in a cool propagating house late in February. 
A month later, when the tubers had sprouted, they were set in furrows 
in the field in the same position they had in the flats. At the same 
time unsprouted tubers were planted as a check. Tables are given 
showing the comparative yield of ten hills of the sprouted and unsprouted 
lots dug June 10 and of the remainder dug July 21. The authors say 
^4t will be observed that the proxmrtional difference is greater with the 
early digging than the later, and that the diflerence in the ripe tubers 
would not be sullicient to make the experiment pay for the trouble. 
The real gain was found in the examination made »lune 1, which gave 
table x)otatoes a week ahead of the ordinary method.’^ 

In 1893 a large number of varieties of onions were tested, of which 
Prize Taker gjive the best results. In 1894 a fertilizing experiment 
w.as made with onions. A heavy application of barnyard manure gave 
better results than any of the more concentrated fertilizers. In 1895 
tests of subsoiling and irrigating Avere made in connection with onions. 
The yield of onions on a subsoiled and unirrigated plat was about 103 
lbs.; on an irrigated and nonsubsoiled plat, 107 lbs.; on a plat neither 
irrigated nor subsoiled, 173 lbs.; and on a plat both subsoiled and irri¬ 
gated, 214 lbs. In 1890 the experiment was continued, but thrips ruined 
the crop entirely. In 1897 a comj)arison of the old r.s*. the new onion 
culture was made. The yields by the two methods are given in a table. 
No conclusions are dra w n. Most of the onions were of inferior size, 
owing to injury from thrips. 

A test was made of different grades of soil for forcing lettuce. The 
soil varied from poor garden loam to a mixture of one-fourth sand and 
three-fourths garden loam, A number of j)lantings w ere made. The 
earliest plantings gave the best results in the mixture of half sand and 
half loam, the next later planting gave best results in soil one-fourth 
sand and three-fourths loam, and the latest planting gave best results 
in the poor loam. A test was also made of varieties. Rartelde Den 
ver Market gave the lieaviest heads, (Irand Rapids next heaviest, and 
Black Seeded Simpson lightest. Plants set by G in. apart gave a 
greater yield per square foot of bench than x)lants set 8 by 8 in.; but the 
average weight of the heads was considerably less in the former case 
than in the latter. 

The method of forcing tomatoes at the station is given, and the treat¬ 
ment of (Edema considered. The yield from 30 xflants of each of the 
following varieties was: New Stone, 8G.5 lbs.; Fordhook First, G6.5 
lbs.; Royal Red, G5.7 lbs.; Dwarf Champion, G0.3 lbs. 

Watermelons, H. N. Starnes {Georgia Sta. BuL 38^ pp. 67-103, 
pis. S, Jigs. 5).—The bulletin discusses watermelon culture, including 
soils, fertilizers, planting,cultivation,gathering, marketing, seed saving. 
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insect enemies, varieties, and similar topics; reports the results of fer¬ 
tilizer and variety tests in 1895 and 1897, and describes 40 varieties. 

The results of fertilizer and variety tests are given in tables. The 
results of the fertilizer test of 1895 were not conclusive on account of 
irregularities in the land on which the plants were grown. In 1897, 
superphosphate, nitrate of soda, cotton seed meal, muriate of potash, 
and kainit were used in varying amounts and in dittercnt combinations. 
In the author’s opinion, the results of this work, though much more 
conclusive than the previous work, are not altogether satisfactory. A 
moderate amount of fertilizers gave better results than a larger amount. 
As a source of nitrogen, nitrate of soda gave a larger early yield,^a 
greater total yield, and somewhat larger fruit than cotton seed meal. 
In a similar way, muriate of potash proved superior to kainit as a source 
of potash. 

In 1895 25 varieties and in 1897 50 varieties of watermelons were 
tested. The data obtained are recorded in tables. The results of 
the two years were very diOerent. For instance, the variety (Lord 
Bacon), which in 1895 ranked hrst in yield and second in size, in 1897 
dropped to twenty first in yield and sixth in size, while Augusta Sugar 
Loaf, which in the former test ranked twenty-third in yield and twenty- 
first in size, in the latter test ranked second in yield and seventeenth 
in size. 

Strawberries: Cultural notes and variety tests, W. J. (treen 
{Ohio Sta. BnL 85, pp. .7).—The author believes that while good 

varieties are of the utmost imimrtance to sfrawberry growers, and while 
the highest standards have not been reached, nevertheless there is 
danger of making the variety question too prominent. InBuisive cul¬ 
ture should be given more attention. To secure the finest berries where 
Bufiicieiit water is at hand, summer jilanting is rec.ommended. The 
plants are set in triple rows in imitation of the matted row. By thin¬ 
ning beds set in the spring, plants can be obtained for the summer 
planting. 

I Notes are given on 70 varieties of strawberries, summarizing the 
behavior of each for the whole time it has been on trial at the station. 
The following varieties are recommended for general culture: Bubach, 
Brandywine, Greenville, Haverland, Lovett, and Warfield. The most 
promising new varieties are: Aroma, Anna Kennedy, Beauty, Cojier- 
nicus, Clyde, Carrie, Enormous, Glen Mary, Hall Favorite, Portage, 
liuby, ilio, Staples, Tennessee Prolific, and three unnamed seed.ings. 

Practical advice on the hybridization of the grape, P. Castel 
{Prof/, Agr, et Vit,, 29 {1898)^ Wo. 15^ pp, 462-4.G8), —This is a summary 
of a series of articles on the hybridization of gra])os. 

In regard to the choice of parent plants for hybridizing the author 
gives the following rules: 

(1) Plants should be chosen which present in the greatest degree 
possible those characteristics desired in the resulting hybrid. (2) The 
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parent plants should be hybridized in such way as to utilize the char¬ 
acteristics of each to the best advantage; for instance, to obtain direct 
producers, American species of grapes sliould be pollinated by I'rench 
grapes, wliile to obtain stocks for grafting the reciprocal hybrid should 
be obtained. (3) Parent plants sliould be chosen which will give the 
maximum of variation to the seedlings. (4) In tlie production of hybrids 
or crosses the maximum of vigor and fertility sliould be maintained by 
the constant introduction of unrelated species or varieties. 

The problems of modern viticulture, the author says, are as follows: 

(1) To obtain new stocks for grafting, which slnill exhibit great 
resistance to phylloxera, adaptation to calcareous soils, allinity for 
scions of Frcmdi grapes, and su<*.h other characters as tend to facilitate 
their culture; (2) to obtain direct producers, which shall show great 
resistance to phylloxera, adaptation to the soil to be used, a high sugar 
content, fruitfulness, early maturity, resistance to fungus diseases, 
fruit of good <|uality and color, and any characteristic facilitating their 
culture; (3) to obtain new varieties resistant to black rot. 

Report of the horticulturist, L. U. Taft (Afichiyan Sta. Hpi. ISifC pp. 114-110, 

( harts S). —This report gives geniaal outUncK of the work of the ile]>artnu*iit (luring 
the year, the results of the various (‘X])erimeut8 being pui)lisl»e(l iii bulletin form. 
The^ arrangement of orchards at the stati<»n and siilistation is deserihcd and illus¬ 
trated hy elmrts. 

Education of horticulturists, \j. K.'Faft (Michigan Hori. Soc. llpt. 1800^ pp. 2,10- 
2,JO). 

Cocoa culture in Samoa, II. J. Moors (f'. S. Consular Bpts. 1808, So. 212, pp. 
0.0-08). 

Market gardening with limited capital, H. W. CoLi.iNcnvooD [Massachusetts State 
Bd. Ayr. lipt. 1807, pp. 0.0-04). 

New creations in the vegetable kingdom, D. M’. Peadlk (('anad. Ifort., 21 (1898), 
JS/o. 0, pp. 217-22‘i, ph 1, Jigs, 8 ).—Remarks on how imiirovement of plants is tdlVoted 
and exam]>les of results secured in the improvement (»f plants by the horticulturists 
of Ontario. 

Rotations in vegetable gardening, A. Ma(.nie\ [Jour. Soc. Kat. Hort. France, 
Conyres Hort. 1898,.pp. 2J-8.0). 

Rotations in vegetable gardening, .1. Foussat [Jour. Soe. Sat. Hort. France, 
Conyres Hort. 1808, pp. S0-2H). 

Rotations in vegetable gardening, E. Zaciiarkwicz [Jour. Soc. Xat. Hort. France, 
Conyres Hort. 1808, pp. 52-57). 

Rotations in vegetable gardening, .J, Laviallk [Jour. Soc. Xai. Hort. France, 
Congres Hort. 1898, pp. 58-03), 

On the improvement of peas, II. Tkdin [Ber. Andra Xord. Landthr. Kongr., 
Stockholm, 1807, II, App. 12, pp. 25). 

Horse-radish, M. G. Kains [V. S. Dept. Ayr., Division a/ Botany Circ. 15, pp. 8). — A 
discussion of the culture, uses, enemies, yield, and profits of horsi'-radish. 

The history of the radish, G. Henslow [Card. Chron., .l.ser., 23 [189S), So. GOO, 
p. 380). 

Vegetable tests, H. P. Gladden and U. P. Hedrk^k [Michigan Sta. lipt. isoo, pp 
350-374 ).—A reprint from Bulletin 131 of the station (E. S. R., 8, p. 225). 

The apple orchard, L. R. Taft [Michigan Sta. Spec. Bui, 4, pp. 1-1 j).—A pojuilar 
bulletin giving suggestions for the culture of a])ples. 

Grafting the apple (Sat. Nurseryman, 6 [1898), No. 5, p. G3 ).—A rejirint from 
E. S. R., 9, p. 760. 



152 


EXPERIMENT STATION RECORD. 


Buglish orchards {Jour, Bd. Agr, [London^^ 5 {1898)^ No. i, pp, Notes on 

the present status of English orchards, with suggestions for their improvement. 

Fruit list recommended for general planting in various fruit districts of 
Colorado ( Colorado Bd. Bort. 1897^ pp. 147-15:?), 

Experiments with orchard cover crops, J. Chaig {Michigan Hort. Soc. Rpi. 1890^ 
pp. J75-JSO). — The author discusses the relative value of several cover <Tops as a 
winter protection to orchards and as green manures. The discussion is based on 
the results of t'xperimeuts made at the (^mtral Experimental Farm of Canada, and 
puhlislied in part iireviously (E. S. U., 9, p. 811). 

Future of peach growing in the United States, J. 11. Hai.k {Michigan llort. 
Soc. Bpu tS96, pp. ?iS7-S(>6). 

Pruning the peach, K. ^Igkill {Michigan Hort. 8oc. Rpi. I89f!j pp. :IW-Sfl5j Jigs. hi). 

Relative hardiness of fruit buds of peaches and plums, J. (hjAiG {Michigan 
Hort. Soc. Itpt. 189(1, pp. .iOl-odd ).—This article is also printed in Canada Expt. 
Farms Kpt. 1898 (E. S. 1C, 9, p. 841). 

About thinning peaches, A. E. Mu ki.k (Cauad, tlorl., it {1898), So. 0, pp. 

SHI). 

Thinning Fruit {California Fruit Croicer, S (1898), No. .ii, pp. 9,7). — A reprint 
Irom C. S. Dept. Agr., Farmers’ Bulletin 79. (8<‘e p. 197.) 

Fruits at the agricultural college, L. Iv. Taft ami II. F. Gladden {.Michigan 8ta. 
lipt. 1899, pp. .1 i8~S40). — A reprint of Bulletin 190 of tht‘ station (E. S. K., 8, p. 194). 

Fruits at South Haven, T. 4’. Lyon {Michigan Sla. Upt. 1899, pp. ^89-897). —A 
reprint of Bulletin 129 of the station (E. S. R., 8, p. 191). 

Raising and marketing of fruit, W.Y.TxnER {Massachusetts Slate lid. Agr. Hpt. 
1897, pp. 119-140). 

Evaporation from fruit trees {Card. Chron., 3. ser., i3 {1898), N^o. 597, pp. 337, 
338). —The author reviews the work of J. B. Lawes, L. 11. Bailey, and A. L. Kniseloy 
on the evaporation of water from the twigs of trees in winter, and reports observa¬ 
tions of his own on the (‘vaporation from twigs of different sizes. The data are tab¬ 
ulated. The loss of water from the large twigs was gn^ater than from the small 
ones, but the percientage of water lost was practically the same in all cases. 

Studies in pollination, .1. C. Wiiuten {Missouri Hort. Soc. Hpt. 1897, pp. lOl- 
103). —Lists of a])ples, peaclu's, iilums, cherries, and grapes are given, showing the 
varieties which fruited and those which failed to fruit when their llowers were 
covered with sacks. 

Fruits of the tropics ( fnencr Ulus. Carl. Ztg., .i,i {1898), So. 9, pp. 309-313). 

A practical handbook of fruit-tree culture, .1 BrnTNEU {Fraktisches Lehrhuch dcs 
Cbstbaus. Frankfurt, 1898, pp. 571, figs. .Mt7). 

Small fruits in the home garden, 8. T. Maynakd {Massachusetts State Bd. Agr. 
Hpt. 1897, pp. 335-337, figs. 3). —Suggestions regarding culture of small fruits. 

Strawberries, li. C. (’onnKiT ( Best I'irginia Sta. Bui. 53, pp. 88-110, pis. 3). —Direc¬ 
tions for the culture of strawberries are given ami the results of variety tests in the 
years 181K) and 1897 are reported. The data obtained are given in tables. The rank 
of the different varieties as to si/o of fruit and productiveness for both years is 
shown by tables and by a chart. Descriptive notes are given on the varieties tested 
and a tyiiici^l fruit of each is illustrated. 

Irrigation of grapes^ B. Chau/it {Frog. Agr. el Ft/., 39 {1898), No. 33, pp.098-705). 

Self-sterility among cultivated grapes, S. A. Beach {Michigan Hort. Soc. Hpt, 
1899, pp. 04-98). —Tlie data on which this jiaper is basial wore publishi^d in the 
Annual Report of tlie New York State Station for 1895 (E. S. R., 9, p. 52). 

Obervations during 1892-1897 at the viticultural station of Neauphle-le- 
Chateau, P. Mouillefert {Anu. Agron., 34 {1898), No, 5, pp, 315-353). 

Viticulture and vinification in the province of Salta {La riticultura y la viniji- 
cacion en la Provincia Salta. Buenos Ayres, 1897, pp. 69, pis. 7). 

Azaleas for forcing, R. M. Grey {Florists’ Kxchauge, 10 {1898), No. 19, pp, 480, 
Notes on culture and varieties of azaleas. 
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The ohrysanthemum : Its culture and management) T. D. Hatfi£Li> Amtr. 
(iard.y JO {1898), No, ASW, Sup., 10, 11). 

Single chrysanthemums {(iardvn, {iSOS), So. l.i8J,pp. 386, 387, pi. /). 

Clematis (Amer. Hard., 10 (1898), No. 178, pp. 390, 391, jUjH 3 ).—Notes on various 
Species. 

Improvement of the gladiolus, \\.\\.Vj(\i{wv {AlUthUjan Jlorl. Sov. fIpL 1896,pp. 

107), 

Crossing hellebores, T. II. WicwvAiAiisu (dardtn, 33 (1808), No. Vi83, pp. 474, 
473, pi, 1, fuj, /).—Notes on the author’s experience in crossin*^ hellebores. 

How to make a lawn, U. C. luisii //or/. N>c. Ilpt. ISO:, pp. 87-91). 

Selection in its relation to horticulture, C. L. Ai.len (Floristx' Exchange, 10 
(1898), No. 3f, p, 399). —A paper read h(‘fore the Eastern New York Horticultural 
Society. 

Ornamental trees and shrubs of the open air cultivated for their flowers, A, 
(bfAK<iUKKANi> (dour. Sor. Not. Hort. France, i-ongrift tfort. 1898, pp. 1171-13.:). 

Ornamental trees and shrubs of the open air cultivated for their flowers, C. 
Haltkt (./o?/r. Soc. Naf. Hort. France, Congrex Hort. 1898, pp. 131-111). 

Shrubs and their propagation (Florinls Exchange, In (1898), Sox. is, p. 40,': 19, 
p. 483 ; 30, p. .'4)0; 33, pp. 374-573). 

Park woodlands and plantations, .1. W. PETiniitEW (Amer. Florixt, 13 {1898), 
No. .''t2C}, pp. 1133, 1134). —A ]>apcr read before the Park and < )ut-door Art Association. 

New evergreen hybrids from Rosa wicluuaiana, R. M. (Ikkv (Florixt x' Exchange, 
10 (1898), No. 23. p. 633). 

Systems and types of the ornamentation of gardens and their application^ 
A. ^Iaumkne (dour. Site. Sat. Hort. France, Congrex Hort. 1898, pp.0-11). 

Residential sites and environments; their conveniences, gardens, parks, 
planting, etc., d. F. .Ioiinm)N (Sew York: A. T. DeLamare, 1898, ill.). —i’he book is 
divi<led into thr»‘e parts. Part 1 treats of r<*sid©ntial sites and environments, 
includin^jf .such topics as thinnin<^ out woodlands, model lioine ground, beaut ie.s of 
jdant life, special effoct of trees and shrubs and of carpi*t plants. Part 2 is planting 
an<l introduction to undulations, and treats of planting and transplanting trees and 
large ]dauts, mass planting, grouping in boundaries, planting borders, herbaceous 
garden, rockeric'S, acpiatic and bog garden, perpetual effects, etc. Part 'S treats of 
villa gardens and public grounds under .such heads as small gardens, corner lots, 
planting a church front, locating cntranco roadways, planting a small garden, 
making the most of the bm-k, a town square, etc. 

Some 5f) idaiis and diagrams are given. 


DISEASES OF PLANTS. 

Notes on some peach diseases, L. K. Taft {Michigan Sta. Rpt 
1896., pp, 120-121 ).—^otes are given ou ])each yellows, ^‘little peach,’’ 
root galls, and a gum disease of the peach. 

The author calls attention to the tact that, while peach yellows is 
still prevalent in the State, by frequently catting out the diseased 
trees the loss is reduced very materially, numerous instances being 
reported where not more than one tree in a thousand is annually con¬ 
demned. Brief notes are given on spraying for tlie prevention of peach 
yellows; but, while the use of fungicides may have a benelicial,effect 
on the general health of the trees, there is no evidence to show that it 
will prevent attacks of peacli yellows. Numerous cases are given 
which may lead to a mistaken identification of peach yellows. Among 
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the principal ones are dry, hot weather, attacks ot‘ borers, overbearing 
lack of plant food, etc?. 

Under tlic name of ^‘little peach” the author describes a disease 
which apparently is of unknown cause. The unhealthy trees were 
found on all kinds of soil, and as a rule but few trees scattered through 
an on^hai’d were attacked. The diseased trees live for a number of 
years and in some cases make a i)artial recovery. The author has been 
unable to identify any fungus or bacteria with the disease, nor is he 
able to ascribe it to any ])ositive cause. He thinks jmssibly cold 
weather in the fall or spring, following a season in which growth was 
continued late into the antiiinn, may bring about this trouble. An, 
opportunity was ottered in the spring of 189() to test this theory. 
Some of the diseased trees examined showed an abnormal growth of 
wood for the season of 1803. Directions were given that these trees 
be cut back so as to remove the wood that had apparently been injiii ed 
and thus form a new head from shoots that would be sent out below. 
Three trees which the owner thought ‘Mvould die anyway” were thus 
pruned. They formed good heads during the summer and the follow¬ 
ing fall they were apparently the healthiest trees in the orchard. In 
other cases where the pruning was not sutiicient to remove the injured 
wood ‘‘the benetits of the heading back were (piite marked, but as the 
new shoots had to draw their nourishment through the injured tissue 
the results were less marked.” The author states that in the case of 
4-year-old trees under high cultivation the injury seemed to be about 
overcome in two years. A number of experiments have been under¬ 
taken with (50111 mereJal fertilizers and it is said that in every case 
benefits (5an be seen from their use. 

Brief notes are given on the o(^ciirren<5e of root galls on iieaches, the 
galls being attributed to various causes, and, since such aft‘e(5ted stock 
is worthless, the author advises against planting it. 

Attention is (5alled to the exudation of gum from the tissues of peach 
trees that have been injured by brown rot or other causes. Where 
pabdies of gum are numerous or large, it is recommended that the 
bran(5hes be cut otf below the spots and jirojicr attention given the 
trees to develop new shoots and riiien tlieir wood. 

The grain smuts: How they are caused and how to prevent 
them, W. T. Swingle (U. S, Dept, Agr.^ Farmers^ Bui, pp, 

Jigs, 8 ),—The substance of this bulletin has already appeared as Farm¬ 
ers’ Bullc'liu o and in an article by the author in the Yearbook of this 
Department for 1804. The different smuts of grain are described and 
various treatments suggested for their prevention. A new fungicide 
for the prevention of oat smut is mentioned which, as the author says, 
has not yet been extensively tested for smuts, but it is thought it will 
prove effective. This fungicide, to which the name “ Sar” solution has 
been given, consists of a mixture of flowers of sulphur, resin, caustic 
soda, and water. The formula given produces a sticky solution which 
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must be kept in tightly corked jugs or in closed barrels or casks. When 
ready for use, pt. of the solution is added to 50 gal. of water and the 
seed soaked for 24 hours. 

A bacterial rot of cabbage and allied plants, H. L. Russell 
( Wisconsin Sta, Bui. 6‘5, pp. Jigs. 15). —This bulletin gives the com¬ 
pleted results of the investigations of the author and his assistants, 

11. A. Harding and F. Oranefield. A sketch of this work was presented 
by the author in a ])aper read before the Association of American Agri¬ 
cultural Colleges and Experiment Stations, 1807. The author's investi¬ 
gations of this disease were conducted at the same time as those of 
E. F. Smith, vvhi(*li have been previously noted.^ The conclusions of the 
two authors ])racticfally agree in the cause of the disease, biology of the 
organism, and methods of prevention. 

Plant diseases in Holland, C. A. J. A. Oi demans (/v. Akad, fVefien. Amsterdamj 
1897^ June JO; nhn. in ZUchr. PHanzenkrank.j S (1S98)f Xo. /, p. XI). —Tlu* r<‘port8 

young pens attacked by llravhyxpora pisif ii. sp.; leaves of rye atVected by Maveonia 
at'calis, ii. sp, ; gooseberries att;icke<l by llendernonia groasnlaritr, n. sp. ; and buckwheat 
by Fnaicladinm fftyopyriy n. sp. In addition to these new species the following are 
noted: Anoovhifta yvaminicoJa on young rye, Ihlyylin churmDn leaves ai.<l branches of 
PrnnuB cerasns, Scnleeotrichum melophihornm on fruits and vines and melons, Macro- 
sjwrinm parasUicnm on shallots, CAadochytrinm grambm on oats, and Jhdminihosporinm 
graminenm Kahh., which is said to he identical with TI. teres Sacc. and IL gramineuni 
Eriks., on winter rye. 

Notes on plant parasites, 0. Wacjnkk (Ztschr. PJhnizenkrank., S ( 7S98), Xo. 1. pp. 
7-W). —Notes are given of a number of parasitie fungi. Among them are a number 
of Urodinea*— Cgsiopus eandidnsy Plasinojaira ritieola, Prema lactnra ; etc. 

Club root of cabbage, B. 1>. Halsted (Anier. Gard., 19 {IS9S)^ Xo. 177. p. J7Sf 
fig. 1). —A brief account is given of experiments made to determine the susceptibility 
of cabbages to the fungus lAaxmodiophora hrasHinv. It is shown that the first three 
weeks of the life of the plant is the period of greatest siiseeptibility. On this 
account seed beds should be looked aftiT very carefully. Lim(‘ at the rate of .'15 bu. 
per acre will destroy the fungus in the soil. 

Finger and toe (club root) of swedes and turnips (Uard. Chron., d. ser.j SI ( 1898)^ 
Xo. 593, pp. ASl, J8.J). —Asa result of experiments carried on at Beading it is said 
that (piickliine, chalk, or gas lime well mixed with soil will greatly lessen attacks 
of the disease. Basic slag will to some extemt do the same. Swedes or turnips 
should not be grown for about two years on areas that have received lime. 

Mycological notes, C. WianiEU {Centhl. liakt. n. Pat\, 3. Aht., 4 {1898), Xo. 5, pp. 
189-195, pi. 1, Jig. /).—The author describes a 2-spored form of Mendins laerymans, 
fermentation of kidney beans, and a Botrytis disease of the (Uiinese primula. 

A contribution to the biology of Exoascus deformans, von Dkkschav {Landw. 
Jahrb., 30 {1897), Xo. 0, pp. 897-901, pi. 1). 

A remarkable gall disease of a North American species of Abies iii the Ber¬ 
lin Botanic Garden, P. Hennings {Verhandl. Pot. Ver. Prow Prandenburg, vol. 87, 
p. 30; abs. in Ztschr. Pjlanzenhrank., S {1898), No. 1, pp. 39, 40). — Pestalozzia tumefa- 
ciena, n, sp. from Abies nohilis is described. 

Bean canker, G. Masskk {Gard. Chron., 3. set., 33 {1898), No. 594, p. 393, Jig. 1 ).— 
A disease of French beans and scarlet runners is figured and described. The cause 
is said to be Olaosponnm Undetnuthianum. 


'Centbl. Bakt. u. Par., 2. Abt., 3 (1897), Nos. 11-12, pp. 284-291; 15-16, pp. 408-415; 
17-18, pp. 478-486. U. 8. Dept. Agr., Farmers' Bui. 68, pp. 22 (E. S. R., 9, p. 847,849). 
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Studies on potato diseases, C. Wkiimrr {Centhl. Hakt. u. Par.y 2. Ahtf S {1897), 
Nos. 2S-21, pp. 646-fiftS; 2^-20, pp. 727-7iS, pis. 2). —Kxperimeiital studies are re¬ 
ported on Phytophtbora and Fusariuiii diseases. In addition to Fnsarimn solavi, the 
author states that F. moschahnn and Spivarla solani attack the ])otato and produce 
symptoms quite like the ordinary Fiisariuin disease. 

Investigations concerning a new potato disease, K. Sa.io {I*rometheu8, 

No. 8, pp. m-UO). 

Potato scab and its prevention, Hollritno {/Jschr. Xatunv., 70 (JSDS), No. 
pp. 220, 227). 

Experiments in soaking seed potatoes for the prevention of scab, Teichkkt 

{/tschr. ^Spiritusind., 21 {ISOti), No. 13. p. 1J0). 

Experiments in the repression of potato scab, 'J\ Pemy {/Lschr. Spiritusind., 21 
{1S9S), No. 7, pp. 37-39). 9 

Phytophthora infestans and the potato rot, K. Kozk {l\o\. Sov. M\jvol. France, 14 
( 1S9S), No. 2, pp. 3S-^G9). 

A new generic type of Schizomycetes, K. Roze {Ful. Sor. Mffrol. France, 14 
{1393), No. 2, pp. 09-74, pi. 1). —'fho autlior eharacierizes a new <^011118 of Sehizoiny- 
ertes, <0 wliich Ihc name Chatinella 8ciii.sip(tra is ^ivcn. It was found in d(M*ayin^ 
tulip leaves and in llie parenchyma of potatoes. 

Culture experiments with heteroecious fungi, H. Klejvmi.v {/txrhr. I\ttanzen- 
kraok., S(1393), No. 1, pp. 11-30, fiij. 7).—The aiithoi* reports culture experiments 
with thei jeeidia from Fihes niffnav. with I*induia caricis, V. nchro tcriaoa. the auddia 
of ondiids, and iiiua inia of Phalarin arundinarea, and the spocializatiou o\' Vnreinia 
smilacearnm difjraphidi^, I*, phrattmites, F. coronata, F. disprrxa f. secaJis, F. cari-hin- 
forta', and F. meutho . 

Recent investigations on the leaf spot of beets, f'RANK {/AscUr. ]'cr. Fnhen:. 
Ind.. 1891, p.339: ah^. in Ccnihl. Fall. n. Far., J. Aht., 3 {1397). No. 23-20t, pp. 734, 
733). —The author describes the. action of (Vreo«;>om hrficola on beet leaves, and na*- 
oiiiiucnds soaking seed for 21 lumrs in a sort ol llonleaux mixture before ]daDtin^. 

Heterodera radicicola on the roots of Corylus avellana, (\ Fasai.i {(Horn. lit. 
e Knot., 3. No. 0). 

Results of field experiments conducted in 1896 with the wet and dry rots 
of sugar beets, Frank (Fiihliiu/s Landic. Zt<i., 40 (1397), No. 12. pp. 003-072). 

Trials of methods of combating smut in barley, G. (iROTKXi’Ki/r ( Landtbr. SUjr. 
Mcddcl., 1397, No. y>. pp. 133-110^. —Trials were made with the .leiison hot-\Nat«‘r 
method, Ceres ])owder, and the carbon bisulphid method. 

Investigations on the root disease of grapevines, .1. Hehuens (fJenthl. Fakt. n. 
Far., ?. Aht., 3(1397), Nos. 21-21,pp. 334-339: 23-:4.pp. 039-043 : 23-JO, pp. 743-730).— 
Studii's are ;;iven on Dcniatophora necatrix and allied forms. 

On the application of fungicides to grapevines, D. McAmunf, {/Asvhr. fytnnzcn- 
krank., 3 (1393), No. 1, p. 11). —Notes the advautagi‘ou8 use of a. 10 ])(‘r cent solution 
of sulphurii- acid as a wash for the prevention of grapt*. anthracnose. 

Effect of temperature on the action of sulphur on grapes ( /tschr. Fitanzenkrank., 
3 (1893), No. 1, pp. 33, 30). —'I’he best results wbore sulphur was used to ]>revent the 
grape Oidium bdloAved a]q)lieation8 made soon ;ifter pruning, the temperature being 
he.tween 25 a nd II1 C. 

Spraying peach trees for peach curl ((’anad. Itort., J1 (1393), No. 0, pp. 230, 237. 
ftps. 2). —A test of llordejinx mixture for li^af curl <»f peaches is rioted. A’’ery good 
results were obtained. 

New copper fungicides, L. Degrully {Frog. Apr. vt lit., 29 (1398). No. IS, pp. 
443-447). —A new fungieide, composeil of sulphate of copper It kg., lime 1 kg., and 
desiccated white of egg or dried blood 1(K) gra., is des<*rihed. It is claimed for this 
mixture that it will remain on leaves for months, ordinary rains not washing it olf. 

On the use of benzin and carbon bisulphid for nematodes, etc., .T. Ritzkma- 
llos (/Asvhr. Fitanzenkrank., 3 (1898), No. 1, pp. 42-40, ftp. /).—A description is given 
of an injector for the use of these insecticides against nematodes, phylloxera, etc. 
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Turmerio paper ae a test for Bordeaux mixture (Ztschr. PJlanzenkrank,^ S {lS08)y 
No, lyjp, 55), —The use of turmeric paper as a test of the acidity of Bordeaux mix¬ 
ture is recommended. 

Fungicides, insecticides, and spraying, .1. Thoop (Indiana Sta. Bui. fj9y pp, 
35-40), —Directions arc ^iven for the pre]>aration aud ap])licatiou of several of the 
more common furif^icides ;in(l insectieides, and a sort of spray ealendar is also j^iven 
ID which the directions for prevention of fiinjcus ami insect attacks are arranj^ed 
under the names of the host plants. 

ENTOMOLOGY. 

Report of the apiarist, R. L. Taylou {Mirhitjan Sta, Rpt, isf)6jpp. 
138-167 ),—Tlie author discusses the relation of queens to foul brood, 
various kinds of section comb foundation, the relation of lioney to heat, 
what becomes of tlie food, preservation of comb and the rendering of 
wax, wintering, ibul brood, swarming, and natural r.v. artificial swarms. 

To determine whether foul brood is carried by queens, a <|uecn from 
a badly infected colony was transferred to a perfectly healtliy one, with 
the result that no foul brood was develo])ed—an important result bear¬ 
ing on the possibility of spreading the disease in shipping queens. 

The general conclusions arrived at from the experiments with foun¬ 
dation is that the (juality of the wax has as much if not more to do 
with the quality of the foundation than the mode of manufacturing. 
This suggests (luestions as to whether the undesirable (pialities of the 
wax come from the honey used in producing it or from the excessive 
boiling, and whether tin* quality of the wax can be im])roved. 

A water-bath melting vessel devised by the autlior for extracting 
candied honey from comb is described in detail. It consists essentially 
of an outer uiiright c.ylinder made of tin, galvanized iron, or copper, 
and an inner one 2 or 3 in. less in height and 1 to (»in. less in diameter. 
The inner vessel stands on metal supports about an inch from the bot¬ 
tom of the other and so that the spa(*>e between the two is equal on all 
sides. A spout provided with a wire gauze guard at its inner end 
runs from the bottom of the inner vessel through the t)uter and con¬ 
ducts off the honey as fast as it melts. I^ach can is provided with a 
cover and the space between is Idled with water. 

Experiments were made with a view to determining exactly the point 
at which heat begins to be detrimental to the flavor and color of honey. 
The question is important from the fact that in the absence of an 
extractor heat has been employed for extracting. In the first experi¬ 
ment honey was heated in a water bath and samples removed at 145^, 
1650, 1850, 2000, and 202o F, The first sample showed no cli'ects what¬ 
ever, and the difterences between the first and second were so slight 
as to give rise to conflicting decisions. The differences between the 
second and third were twice as great as between the first and second, 
and it was noted that in heating to 165o the honey rapidly deteriorated 
both in flavor and color. The differences between the third and fourth 
were twice as great as between the second and third and between the 
fourth and fifth there was evidence of a still more rapid deterioration. 
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Further experiments with candied honey and honey from dilferent 
plants revealed the fact that the temperature at whicli liquefaction 
occurs varies with the kind of honey. Willow herb and basswood 
honey became limpid at 145o, while alfalfa honey at that temperature 
became only slightly limpid and no more transparent than before heat¬ 
ing. SamplevS of alfalfa honey taken at KkS*^ and 180^ were dissolved, 
but not limpid. At 194o the honey was fairly clear, but very much 
injured in color, having become an amber brown. The flavor, however, 
was but slightly affected. Samides of willow herb honey were nearly 
water white at l lo^. Basswood samples were a little more golden in 
color. The idiange in raising from 145^ to ISO^ was nearly the same^ 
with each but many shades lighter than alfalfa honey. The change in 
flavor at 180'^ was very slight, at 194^ it was noticeable and about the 
same with each sample. Comparing the two extremes it was noted 
that less change was found to have taken place in samples heated in 
tin than in those heated in earthenware, but alfalfa honey was injured 
least in flavor. 

The final conclusion is that the difference between the dangei point 
and the melting i)oint is so great that there is little risk. If the heating 
is done gradually and as it should be injury scarcely begins before the 
temperature rises to 170^. The melting of virgin comb with the honey 
has no effect on color or flavor at any temperature otherwise safe. 

An attempt was made to answer the complicated question “What 
becomes of the feed in feeding for profit, etc. The factors which affect 
this, as the character of the bees and their persistent enei gy in comb 
building, etc., the character of the qiufen, the season, the siz(>> and con¬ 
dition of the brood chamber, etc., are considered, and detailed data 
given of a feeding experiment with three strong colonies of dark hybrid 
bees for a period of four and a half weeks. The data are discussed at 
length but no conclusions are drawn. 

For the preservation of combs the author has followed four methods: 
(1) Placing them in hives with strong colonies where the bees might 
have free access to them; (2) keeping the combs in closed hives in the 
shoi), the hives being placed one above the other, separated by layers 
of ])aper and covered with a tight-fitting cover, so that all will keep 
perfectly dry; (3) hanging the combs up to light and air; and (4) plac¬ 
ing the combs in the hives in the bee cellar where the temperature is 
not suftifiently high for the propagation of the bee moth, provision 
being made for the exclusion of mice. The first method, wlu re ])ossi- 
ble, is considered the best and safest although the second has been 
used with success; the third does well for a season or so, especially if 
the combs are old and tough, but fresh combs appear to be injuriously 
affected by light. 

In rendering wax the author prefers an open tin vessel 20 in. in 
height and 24 in. in diameter to the ordinary wax extractor. For 
combs containing cocoons he uses a rendering tank and prefers a tin 
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vessel sneh as is used inside of tbe ordinary wax extractor and a tin 
scoop such as is used by ^jrocers. The method of conducting the opera¬ 
tion is explained. 

Experiments on the relative merits of cellar and out-of-door winter¬ 
ing showed a saving of O.lOo lbs. of stores per colony in cellar as con¬ 
trasted with out of door wintering. Only A hives in 120 stored in the 
cellar were lost from dysentery. For success some stores are necessary, 
and not less important are tempt^rature and dryness. The author’s 
cellar remained at with a moisture saturation of about 95 per cent; 
for a drier one it is thought 4(P miglit do. 

Oon(!erning foul brood reference is made to the author's report for 
1S91 ( K. S. It., 7, p. 900), to the fasting (uire and the drug cure. Where 
the treatment of colonies must be delayed a mixture of [ oz. salicylic 
acid in 1 oz. alcohol and 1 pt. of water added at the rate of 1 \)t. to 4 
(jts. of thin siru]) of honey has a decided intlucTKa^ in (dietdving the 
disease. Fennel (1 part to about tJOO parts of the food noted above) is 
noted, and also burning. 

In ])reventing swarming tlie author states that he redies on a queen 
trai) so eonstruet(Ml that the (pieen once in can not return to tht‘, hive. 
In hiving swarms he has been almost, entirely successful in meeting 
the dilliculty of lai ge absconding swarms by giving the swarm a double 
brood chamber and removing the lower section in two days. 

Some ex])erim<*nts were made on tlu‘ amount of food necessary to 
])rodu(*e brood. Fiom th(‘ tigun^s <»btained the conclusion is drawn that 
almost exactly 2‘| lbs. of honey is used uj) in rearing 1 lb. of brood and 
that artilicial swai ins do fully as good work as natural swarms. 

The Mexican cotton-boll weevil in 1897, b. <>. Howard (T. S. 
Dept, vl//r.. Division of Entomoloffy Vire, 27j :J sev.^ ])jf, 7 ).—During 
1897 tlie studies o\' A nfhonomns grondis in Texas were continued. The 
spread ol the weevil toward the north and east lias been very slow. 
It is chec.ked by the lirst fiost, and there is some doubt as to whether 
it will continue beyond the region of volunteer cotton. In rearing 
experiments undertaken by O. II. T. Townsend at Tobaseto, Mexico, 
where the weevils are common, no ])arasites were found. 

The shortness of the crop in nearly all of the infected region reduced 
the number of insects so that few Avere found; but on bottom lands 
where the cotton was not hurt by the prevailing drought, the weevils 
were very numerous. They were found to be present at 8au Antonio, 
Kenedy, Ouero, Viebuia, lleeville, Yoakum, Gonzales, Moravia, Har¬ 
wood, Shiner, Thompsonville, and Fort Lavaca. No great damage is 
expected for 1898. 

In several instances the weevils were found in giniuKl seed and seed 
cotton. This fact, which is new, indicates a muc4i greater opiiortuiiity 
for spreading tlian has hitherto been supposed. 

Besides the sharpshooter, formerly reported as being mistaken for 
this pest, an acorn weevil has been found to produce similar confusion, 
4485—No, 2-5 
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A machine for dusting the plants with poison at the rate of 10 acres 
piT hour is noted, and instances cited to show the advantage of domes¬ 
tic fowls as destroyers of the weevil. Otherwise than this the remedies 
noted are the same as have been given before. 

The San Jos4 and other scales in Georgia, II. N. Starnes 
{(ironfia Sta. Httl. 21 ).— A popular account of the San 

Jose scale and its habits, with special reference to Oeorgia, together 
nitli brief mention of the following scales, more or less common in the 
Stat(‘: Florida red S(*ale {AspidiotHu Jicus)^ California red scale {Aonidut 
(fuyantii). Fnglish walnut scale {AHpi<liotus ju<flans regia), gloomy scale 
(.1./cac/>r/cav//.s‘), greedy scale (A. eamelHa’)^ new ])each scale 
lanahfs), oyster-shell bark louse {.Uytilaspis pomoram), long or Glover 
scale (M. glorerU), purple scale (M. eiirieola)^ and the scurfy scale 
(Ch ion asp is />/ r/a r as ). 

According to the map showing the distribution of the pernicious 
scale, it has been found in 22 ]>laces in 17 counties, and 17 other places 
are sns[)ected, making 27 counties in all. 

A slight variation in the usual list of food ])lants for the insect is 
noted for llerrien County, where it has been found on elm, rose, walnut, 
black gum, corn, sugar cane, and certain weeds. 

The introduction of i)arasitic and predaceous enemies of the scale as 
allies for its destruction is mentioned with favor. Spharostilhe eovco- 
phila^ the twice-stabbed ladybird {('hilororus birulneras), and Pentilia 
mi sella are noted as most effectual, especially the fungus. Both of the 
ladybirds as adults attack preferably the older, while the larvie attack 
the younger scales. 

Of the three classes of artificial remedies—total destruction, whale- 
oil soap, and liydrocyanic acid gas—thought worthy of note, the lirst 
is regarded as the best. The last is not thought a suitable remedy for 
use by small growers or by any than exjierienced persons. Two a])pli- 
cations of Avhale-oil soap (2 to 2i lbs. to the gallon, warm) a month 
apart, or about tlie middle of November and again about tlie middle of 
December, followed in the spring by several applications of kerosene 
and water (1 to lo) at intervals of two weeks, is recommended. 

Late winter or early spring use of the whale oil soap in the latitude 
of G(*orgia is followed by disastrous resultvS. The method is successful 
only when tlie buds are thoroughly dormant, i. e., during December. 
An emulsion of 8 oz. of ivory or whale oil soap, 1 gal. boiling water, 
and I ({t. kerosene used in the strength of 1:15, is recommended, but 
the simpler remedy ol' kerosene and water in the proportion of 1:15, 
applied with the Weed Tank, is thought better. The use of pure ker¬ 
osene is mentioned, but is not at present recommended. 

The gas method is treated at some length with special reference to 
conditions, obtaining in Georgia. A tent weighing only 40 lbs. is 
described, which can be made at a cost of from $0.50 to $7. The cost 
of an outfit that can be kept in constant motion by a gang of 4 men is 
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placed at $84, reckoning: the cost of a tent at $7. With such an outfit 
192 large 12 foot trees can be treated per night (the best time to work) 
of 12 hours. Smaller trees would require more tents, but 200 trees per 
night could be treated. The amount of chemicals required for a 12-foot 
tree is placed at lij Iluid oz. of sulphuric acid, 14 of water, and oj oz. 
avoirdupois of 98 per cent j)otassium cyanid. If the foliage be wet a 
little more of tlie chemicals is necessary. This makes a cost i)er tree 
of about 4 cts. For treatment of nursery stoc^k a double air tight 
chamber is recomnuMided. The time of exj)osure is placed at at least 
45 minutes. 

The San Jose scale and how it may be controlled, rJ . B. Smith 
(Nvfr Jerncy Stas. J>nl. 7 pp. 7).—The autlior liere gives a sum¬ 

mary of observations and (‘onclusions, the details of which are to appear 
in the Annual Keport of the station for 1897. 

At the outset no hope of exterminating the scale in the State is held 
out, although it may be kejd within control. The insect is well estab¬ 
lished along the Delawan* River from Burlington to (Tamden in gardens, 
orchards, and hedges, and another <*olony exists at Jersey City Heights 
where it is believed to have been carried by birds. The country about 
Parry within a radius of 10 miles contains many infested j^laces, ‘^The 
entire section of the State north of the red shale line, running obliciuely 
Irom Trenton on the Delaware to a point north of Perth Amboy on the 
Kill von Kull, is yet free, excepting only the spur already mentioned, 
which includes flersey (hty and runs north as far as Hackensack.’’ 

Although the insect lias existed in the State for ten years the damage 
sustained is comj)aratively slight and local. ‘^Practically none save 
peach trees have been actually killed,” and “no single fruit grower has 
sustained serious injury.” 

So far as examinations made in 1897 can show there are but two 
large nurseries within the State having more than a local trade that 
have traces of the scale, and these are slight. Pour, ])ossibly five, 
nurseries in Burlington, Monmouth, and Atlantic counties with a local 
trade are infected. The purchaser should demand a guaranty from the 
grower rather than a certificate. 

There can be no doubt as to the destruction to certain fruits, peaches 
being especially sensitive and following them thin leaved varieties of 
plums. Other varieties, and large trees as compared with young trees, 
suffer less. The latter fact is owing partly to the scale not being able 
to develop well in the shade, a statement that is particularly true in 
moist weather. 

In conclusion, past experience proves that a single application of any 
remedy should not be relied upon, but that after a thorough treatment 
of the infested trees, .continual vigilance must be exercised and ’all 
omissions promptly attended to with secondary treatment. Little hope 
is to be had from natural checks save the effect of moist weather, cold, 
and shade. The California ladybirds introduced have not survived, 
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and the niitive parasitic and predaceous forms thonji:]i increasing' in 
niimher very rapidly, have thus fjir not produced any noticeable bene- 
lleial elVect. SphfvntsHJbe voccophila lias been introduced into two 
orchards, in one of which it has become well establishd and may be of 
service. Afidlia hlpuncfnia is noted as havin^x been found attacking 
the larva*. 

Ot‘ the various remedies of which the author treats, whale-oil soap 
(at the usual rate of 2 lbs. to 1 gal. of water or in summer half that 
strength) and kerosene (ap]>lying the finest spray and making the 
thinnest possible coating and then only when the weather favors (‘evap¬ 
oration and on dry trees) ar(‘ (‘specially noted. On some tr(‘es the buds 
are injured by strong solutions of soa]), bub this elVect may be obviated 
by spraying just before the trees leave out. The application of kero¬ 
sene, jneferably of I.*)!) thoiigli that of 110 ' has Imen sii(*eessfully 
ajiplied, should be ])reced(‘(l by trimming the trees at least a month 
before sjiraying. Summarizing his methods of treatment, he s(at('s 
that badly infest(‘d trees should be treat(‘d in th(‘ winter with either 
soa]> or keroseiK*, according to circumstanca's, and this followed by one 
or more summer treatments. Of the two methods, since it is safer, 
whale-oil soap should b(‘ us(m 1 where it may b(‘ (‘llective. ^‘The scales 
are not hard to kill; the only ditlicnlty is to get all of them.'" 

Itelative to c(‘rtificates and legislation, the author ])lainly shows that 
he beli(‘ves the t()i nn*r inon* or less worthless and ]>art of an impiacti- 
cabl(‘ method. The practice of giving certiticat(‘s to nursi-ri(‘s Inas been 
dis(.*ontinue(l for th(‘ reason that the certilicates are apt to be misused 
and be(aius(‘of the im]iossibility of certifying tin* absolute (reedom from 
the scale. Litth‘ sym])athy is (‘vimaal with the elfort to control insects 
by law, though th(‘ author seems to favor a law ])i()viding for the 
destruction of ])lant j)ests and for a salaried otlicial whose duties shall 
be to lo(*ate the scale. 

The periodical cicada in West Virginia, A. I). Hopkins ( 
Virginia Sta. HuL . 70 , pp. id, pin, i, /o/.v. map /).—More than two- 
thirds of th(^ entire t<‘rritory of the State, as learned through circular 
postal cards sent to all parts of the State, is infest(Ml with Brood XV 
of this ins(‘ct, which was (irst recorded for the State May 15,1795, and 
has been recorded regularly at 17-year intervals ever since. A large 
part of the south(‘rn portion and some of the eastern ])ortion of the 
State are uninfested with this brood. Nowhere does the insect s(‘em to 
occur abhve an elevation of 5,0(M) ft. 

Where the broods occur the loss occasioned by the oviposition of eggs 
is very considerable, not only greatly disfiguring twigs but (causing 
them to die and br(‘ak off. Very oftem the punctures of the twigs, 
especially in old and more or less unthrifty trees, never heal over, owing 
largely to their being immediately attac.k(Hl by the woolly aphis. Sim¬ 
ilar injury is also shown to be due to similar wounds produced by the 
tree cricket, which are kept from liealiiig by the same aphid. 
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On the northern border ot* the infested district the adults ai^pear 
nearly two weeks later than those, alonj^ the southern border. xVs 
between tlie lowest and the highest altitudes there seems to be a dif- 
fercnee of appearance of about four weeks, whicli corresponds with the 
dilferencc in av(uage sunmier temperature to be found between the 
lo(!alities. JUdween the northern and southern b()undari(*s of the region 
this diiferenc(‘ is .‘ko \ between the lower and higher allitude 10'. Each 
<legree of ditfereiice in the mean summer tem})eiatnre appears to make 
about threci and one half days of dilferencc in the time of the lirst 
general ai)pearanee of the cicada. Whetlnu- this seeming rule will also 
a])ply to other broods remains to be (hdermined. The character of the 
weather at the time of emergeiu'e is important. If il be e,(»ld the insects 
become chilled, crawl slowly, and become an easy prey to birds, poultry, 
and other j)redatory enemies. 

The author notes linding an isolated spe<*imen in May, 180.J, Avhieh, 
although ap])earing two years earlier than the normal time, he feels 
certain belongs to llrood X\'. Xoiie were s(‘en or heard during the 
spring of tin* next year, but during the fall of ISIHI several speeiimms 
were h(*ard. This ai)i)ears to be the second re(*ord of an occurrence of 
this cicada in the fall of the year. 

At Morgantown, West X’irginia, the lirst cicadas were heard May liT 
and .'10. Copulation commenced about dune 0, ovii)osition about the 
loth. The leaves and wounded twigs began in Avilt four days later. 
The insects b(‘gan disapi)earing the last week of dune and none Avere 
heard after duly 4. Eggs on tAvigs began hatching August IM) and all 
the young during the folloAving Aveek seemed to have emerged. 

The eight broods and nine swarms occurring in the State are XVII 
(181)8), XX (1000), XXI (1901), XXII (19011), V (lOOd), VIII (1900), XI 
(1910), ami XV (1914). It will be^noted that they oeeur in i)eriods of 
li, 1, 1, d, 1, 4, and 4 years. The author gives brief notes, historical 
and otherwise, on each of these broods and swarms, ami then notes 
tin*, seidions of the State Avhere several broods overlap. Of the eight 
broods in [loint of numbers XXI, XXll, V, \'III, and XV are most to 
be feared, the last being the largest SAvarm. 

Among natural enemies mentioned, aside from numerous predatory 
and ])arasitie insects not dclinitely named and a contagious disease 
often of an epidemic, nature, are English sparrows, hogs, poultry, and 
s(piirrels. 

Some common injurious insects of western Nevada, E. II. liiLi.- 
M\N (Nevada Sta, JUih o(), pp. IX+o9), —A popular descriptiA C list of 
39 insects, including a brief key for their identitieation. The habits of 
each are brought out and in most eases the most ])ractieal remedies. 
Some of the moie important points are the probable oceurrence of two 
distinct broods of IJnranesm antiopa in X^evada, the tirst about June, 
the second in August or September. It has fed only on the elm and 
willow. VancHsa cardui does not feed on hollyhock in that region. 
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The apple aphis (Aphis mali) seems to coiitine its attack mostly to 
young trees, and is attacked by a disease probably of bacderial nature 
that destroys large numbers during the latter part of the summer. 
The bodies shrivel up, turning to a dark-browii color, and remain on 
the leaves. The woolly aphis (Schhoneura lanigera) is thoroughly estab¬ 
lished and is especially favored by the character of the Nevada climate. 
Ill many orchards uninfected trees are the exeexition. Myiilaspis pomo 
rum has not yet been found in the State on fruits, but has been taken 
from the Lombardy poplar in Carson City. Other insects treated are 
as follows: Flat-headed apple-tree borer (Chrysohofhris femorafa)^ pear 
and cherry slug (Sclandria cerasi)j imported cabbage butterlly (Pieris 
rapw), mourning-cloak butterfly (Euvanessa antiopa), hollyhock butter 
hy (Vanrssa caryw), hop-vine butterfly (Grapta saiyrus)^ tomato worm 
[Phlegcthontuis celeus)^ poplar hawk moth (Marmuha modvsta), locust- 
tree carpenter moth (Prionoxystus rohiniw)^ codling moth (Carpoeapsa 
pomoncUa)j ash-gray pinion (Lithophane antoinata)^ currant-stem borers 
{^eHia tipuliformis, Chrysohothris femorata)^ cabbage plusia [Plusia hras‘ 
siciv)j corn-ear worm (Heliothls armiger)^ zebra caterpillar (^f(^mcH(r(^ 
pivta)^ cutworms, diamond-back moth (Plutella vruviferurum)^ snowy 
tree cricket ((Keanthus nivvus)^ plant lice (Aphis spp.), aiiple-leaf louse 
(A. mali)^ woolly aphis (Schizoneura lanigera)^ cabbage louse (.1. bruS’ 
siccv)^ plum-leaf louse (A. pruniloUi)^ rose-plant louse (Aphis sp. ?), 
currant-leaf louse (vl. rihis)^ elm-leaf louse (A 2 )his sp, f), cottonwood- 
leaf louse (Aphis sp.?), i)oplar-leaf gall louse (Pemphigus sp.f), willow- 
stem louse (Lachnus sp.f), 8an Jose scale (Aspidioins perniciosus), 
English walnut scale (Aspidiotus jugUins regia)^ oyster-shell bark louse 
(Myiilaspis pomonim)^ Lecanimn ribis, cottony ma])le scale (Pulritufria 
innumerahUis)^ imported elm-bark louse (Gossyparia ulmi)j rose leaf 
hopper (Typhloeyha ros((% buffalo tree hopper (Veresa hubalus)^ red 
spider (Tetrmiychus tchirius). 

Insect injuries to Ontario crops in 1896, J. Flk/jt:hkr (Ppt, 
Ontario Put, Sor, pp, oS-iPJ^ Jigs. 15 ).—Cereals wiae atfacked by 

the wheat-stem maggot (Meromyza americana)^ American frit \\y (Oseinis 
v(iriabilis)j Hessian fly (Cecidomyia destructor)^ wheat midge (IHplosis 
tritici), grain aphis (Siphonophora aeenw), and army worm (Lencania 
unipuneta). 

Fodder crops were attacked by three common species of grass¬ 
hoppers—the red-legged locust, two-striped locust, and the lesser 
inigratoKy locust. Jn some cases they were reported to have dis 
appeared suddenly. This was doubtless duo to the increavse of their 
natural enemies —Empusa grylli^ tachina flies, and locust mites (Tram- 
hidinm locustarum)^ which seem to be the most eflicient workers in 
keei)ing down the numbers of grasshoppers. This mite is discussed 
somewhat at length. Another i)arasite of grasshoppers noted is the 
hair snake or hair worm. Other insects noted are gray blister beetle 
(Macrohasis unicolor)^ clover-root borer (Hylesinus tri/olii)^ (dover-seed 
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midf?e (Cecidomyia leguminicola), wliite grub [Lachnosterna^ sj).), clover 
cutworm [Mamestra trifoln)^ zebra caterpillar [Mamentra picta), two 
byineuopterous insects ( Trkhogramma pretiom and Telonomnns sp.), 
red'backed cutworm (Carneades ocIm)gaHter),h]^^(^\i army worm {Nocftta 
fennica), striped cucumber beetle (Diabrotica vittata)^ squash bug 
(Anam fristis)^ api)le curculio {AHthonomus qnadrujibbm), apple maggot 
(Trypeta pomoneJla), cigar case henrev {('o1 cop horn Jlet Hi crella)^ pear slug 
{Selandrla ecmsi)^ phylloxera {Phylloxera vasfatrix)^ grape thrip (Pry- 
throyiGura ritis)^ strawberry-leaf roller (Phoxoptcris compiana)^ red spider 
(TetranyHius sp.), ami black peach aphis (Aphis jyersirw-niycr). 

Koot crops were attacked by the (*Iover cutworm (Mamestra irifolii)^ 
zebra caterpillar (Mamestra pi^ta)^ and white grub (Lacnosterna sj).). 
As ])arasites on the zebra caterpillar Triehoyramma pretiosa and a new 
specnes of Telonomnus are mentioned. 

Vegetables were attacked by the red backed cutworm (Carncadcs 
oehrogaster)^ striped (?ucumber beetle (Diabrotica vittata), and squash 
bug (Anasa tristis)-^ fruits, by the apple curculio (fuad- 

rigibbvs)^ apple maggot ( Trypetapomonella)^ (wdiich lias not hitherto been 
known to attack fruit trees in Ontario), cigar case bearer (Co/cop/<cm 
Jl(itcherella)j ])ear slug (tSelandria eerasi)^ phylloxera {Phylloxera vasta- 
/rir), grape thrip ( Prythroneura in7i\s*),strawberry'leaf vo\\cv{ f*lioxopteris 
compta a a) {the tw’o broods of which did considerable injury around 
Picton in Prince Fahvard County), a red spider {TetranyHius sp.), and 
black peach aphis (Ajdiis persicw-niger). 

Injurious insects, etc. {dour, lid, Agr, [Londou\j / {1898), /, pp, 498- 
180, Jigs, (}), —The stem cel worm {Tylenchus derastatrix), orchid beetle 
(Xyleborus perforans), ])ine aphis (/a<c/tnw.s* pini), and fruit-tree beetle 
(Seolytns nigulosus) are discussed. Injuries caused by the tirst ai)pear 
to be extending, wheat, oats, hops, clover, and onions being the pi in- 
cipal objects of attack, although attacks on the tirst are not very 
common. In the hops other species (lleterodera sHiaetii) are also found. 
Other plants noted as attacked are rye, beans, the grasses {Anthoxan- 
thiim odoratum, Iloleus lanatus, and Poa annua), and various weeds, 
viz, daisy, shepherd’s purse, spurry, buttenuip, corntlower, sow^ thistle, 
etc. The worms wdiic^h are brietly described are ex(*eedingly hardy, 
larvae liaving been revivitied after being dried for two and one-half 
years. This power of enduring drought greatly^ increases tlu* cliances 
of distribution. (h)ld nearly suspends animation. A scarcity of food 
causes the larva* to migrate upward to the surface where life is sus¬ 
pended in the dry soil. 

The usual remedy of deep plowing, burning of refUwse, allowing the 
land to lie fallow, and the use of fertilizers are recommended, the mix¬ 
ture thought best being 3 cwt. sulphate of potash and 1 cwt. sulphate 
of ammonia, although 1 cwt. sulphate of iron, 1 cw^t. sulphate of pot¬ 
ash, and 1 cwt. sulphate of ammonia was nearly as good. For imported 
clover 4 cwt. dissolved bones and 2 cwt. sulphate potash per acre was 
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good. Another mixture was composed of 4 cwt. of kaiiiit, 2 cwt. sul¬ 
phate iron, and 3 cwt. sui)erphosp]iate. For oats 5 cwt. kaiuit, L] cwt. 
sulphate of ammonia, and 1 cwt. sulphate of iron, also 2 cwt. sulphate 
of potash, 2 cwt. sulphate of iron, 3 cwt. nitrate of soda, and 1 cwt. 
sulphate of potash are said to have given good results. For onions 
the best mixture is thought to be sulphate of potash, snli)hate of iron, 
and nitrate of soda, mixed at the rate of 2 cwt. eac^h per acre. 

Natural history of the genus Chrysopa, Leach, M. Litrik (Ahs, 
in Zool. Centhl,^ .T [ISOS)^ No, JO, pp. .V.76).—The original is in lius- 

sian. The author arrives at the conclusion that the laying of eggs by 
the lace-winged i\y at the end of a long stalk is for protection rather^ 
than for accelerating the developmentiof the egg. The period of the 
egg state is constant for ea(di species. In the larva ol* Chrysopa ven- 
tralis a dorsal shield serves as a protection against i)arasitic Ilymeno])- 
tera. The larv;e of C, svpiempnnctalo molts on the fourth and seventh 
day after leaving the egg, and probably also a third time. Wlnm the 
time for pupation is near the larva tirst spins a sort of cover with a 
thread from an anal gland, then lies on its back and s])ins a web beneath 
it. When the cocoon has become thick the larva rolls itself up and 
ceases spinning. 

The substance used in the formation of the cocoon, the author states, 
is derived from the upper fringe of Malpighian vessels. The cell nuclei 
of these undergo changes during the process of secreting. Formerly 
round, they become oblong, and at the completion of the process th(\y 
assume a peculiar branched form. In C, ruhjavis there is a double gen¬ 
eration. There is in the vicinity of AVarvsaw, however, but one. The 
pupal state lasts six months, the larval over live, the egg state*- several 
days, and the number of eggs reacln*s sixty. 

Besides the gein*ral biology the author also studii*d the anatomy of 
the insect. The mandibles recall thost* of the ant-lion larva. 

How flowers attract insects, P. Knutii {Bot. CenIhL, f {ISOS), Xo. 
aha. in Zuol. (U'nthl., 5 ( Xo. Iff, pp, .A>7, 1'lio author considers Plateairs 

c-oncjnsioijs (E. S. R., p. loS) on this snhjoct as imperfect. The odor of f^o^vcl•H is 
tlion^iht to attrin t until the insect is within 1 or 2 meters, when sight is thought to 
be the chief guide. 

Catalogue of the Odoiiata of Ohio, I). 8. IvKuacoiT (Jour, ( inciunati Soc. Xat, 
lliiit.y 10 {lS9't)j Xo. 'j pp. (pj-’7l), —Thirti'-en simcics are noted here. 

Orthopterological notes. I, On the development of the wings in the genus 
Nemobius; II, Parthenogenesis and parasitism in Bacillus gallicus, .1. L>omi- 
NlQCK {Jtul^Soc, /S<i. Xal. Onent I'ranovj 7 (/cS\97), pp, .if'tft-^71; aba. in Zool. Cenfhl.y o 
(1808)y Xo. 7, j). — The eggs of the second generation of liarillufi gallicntt in the 

cases investigated developed but few larva* and all of these turned out to bo foinah*s. 

Three new species of Chrysopidae, N. Ranks {Proc. Ent. Soc. Washinpion^ i 
{lS07)f Xo. pp. 178-l7o ).— Chrysopa mhulomy fraferna, and LeucochryHa ameri- 
oana. The lirst and second from Fort Collins, Colorado, and the third from Auburn, 
Alabama. 

The species of Pepsis inhabiting America north of Mexico, \V. J. Fox (/*roo. 

I^nt, Soc. IVanhinytony 4 (1807), No. '8j pp. 140-148 ),—Four new species, Pepsin circa- 
larittj P. lucasiif P, inermis, and P. hoyuei are di.'scribed. 
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Entomology of the oak, A. T. Gillandekh {Trans. Manchester Micros. Soc., 1897, 
pp. 78-88; ahs. in Jour. Roij. Micros. Soc. [Aowrfow], 1898, Xo, 3, p. 74). 

A preliminary review of the North American Delphacidse^ E. V. Van Di zee 
{Jtnffalo Soc. Xat. Sci. Bui., 5, Vo. r>, pp. J33-:J01).^A taxonomic paper nieiitiouiiig 
old and describing new species. 

Studies on insect larvae. I, On the knowledge of Phalacrocera replicata, S. 

HEN<iTSHON {J.ands Tnirersitats Jrsskr., 83 (1897), pp. 118, pis. 1; ahs. in Zool. Centhl., 

5 {1898), No. 8, pp. 398-273 ).—Tlie entire development of this water larva runs 
through the conrsoof a year. The cggstati* lasts fromS to 12 days, 1ho])iij)al period 
7 to 8. There have been 8 inoltings dct<‘rininc*d with certainty and very probably 
thor(‘ are JJ, if not 10. 'rin; old skin always bursts longitudinally along the back. 
Though the. larva has a true h(‘ad, it forms a link betwcim the well-marked licad of 
the encephalic di})teran larva-, with the‘^Jaw cai»" of Tipulid and other dipteran 
hirva*. Three thoracic and niiui abdominal segments are to be distinguished. 

Hymenoptera, Neiiioptera, Pseudoneuroptera, Oithoptera, and Rhingoca of 
Italy, A. Gkifkim (huenotleri, Neui'olteri, TscitdoncnroUeri, Ortholtn i. e Bincoii Ital- 
iani. Milan: I . llocpli, 189). pp. A \’-\-(777, Jifjs. 222 ).—In treating of each genus an 
example is tigured and treated morphobiologically. For a preliminary study of 
insc.cts the \oliimes arc very useful, although they <*an not give a complete, scientific 
(‘OUC(‘ption of Italian fauna, and since tlie authorities for the specii's are not mentioned 
the latter can not l>e ])laced with certainty. 

On two Lepidoptera injurious to sugar cane introduced into the Masca- 
reignes Islands, E. HoUDAiJK {Tompi. Bend. Acad. Sri. Taris, 122 {1897), No. 22. pp. 

1109-1112). —'file history of the introduction ainl synonymy of Diatroa striaialis and 
Sesamia nonagrioides. 

Considerations on the study of melliferous plants, A. SonmedsIvY (Ber. Inter- 
nat. Apicnlt., 20 (1898), No. 4, pp. 98-71). —'fhe nu‘ag(Tness of any pojmlar literature 
on the subject of im'llilerous plants is noted, yet tin* subject is well worth study. 
A well-known Ifussian apieulturist. /onbarelT, in a work on apiculture slates that 
one can not giv(^ any one jilant absolute prefenmee, Ibr th«‘ same }dant on different 
soil and under (lilfenuit conditions of climate varies in the iiuaiitity and ijuality of 
nectar iehh'd. IMant.s considered to be of secondary value, in one country or local- 
it,N in others may take tirst rjink. Melissa officinalis is indigenous to a moist climate 
and loses its melliferous <pialities in a dry one. 

Bee keeping and its regulation in the Middle Ages and in recent times, 
M. AVa(JNKK (Inang. Diss., Munich, 1897, pp. 89, pi. 1, maps 3). —This deals with boo 
keeping in its historical and h-gal as])ects, going back to the time of (’harlemagne. 

Something new relative to the development of gadfly larvae of cattle, 
SciiNEiDEMf ML (('cnthl. Bakt. n. Bar., /. Aht.,21 (1898), No. 24-Jo, pp. :2j~790 ).— 
Hesidts making histori^-al mention of several <Estrid;e, tln‘ ])athological significance 
of (Ksiris oris is noted and more at length the life history of Ilgpoderma boris. Fou- 
trary to the belief hitherto current, the larva* of the latter insect passes the greater 
])ortion of ils larval existence inside the animal. The eggs eiiti^r the alimentary 
canal partly with the fodder and jiartly from licking the skin. 

Notes on the season of 1896, d. A. Moffat {Bpt. Ontario But. Sov.. 1899, pp. 
79-19, Jigs. 2). — fhe climatic conditions in the southern portion of (Ontario are note<l 
as having been very iliverse within short distances, but the (.'olorado beetle and the 
importiul cabbage buttorlly seem to flourish under all conditions. Uadena aretica, 
whicli were very ahundant in 181)5, were exceptionally rare tliis year. The army 
worm (Lencania unipuncta) was very destructive near Hamilton, Ontario. A Harpa- 
Ins was found preying ujum it. The lime-tree winter moth (Ilyhernia tilieria^ was 
very abundant around T.ondou, Ontario, in the early part of October. Other insects 
noted are Bapilio marvellus, B. philenor, B. cresphontes, Erebus odora, tlie Farolina 
sphinx {Maerosila Carolina), Cisihenc unifasvia, Aspila vireseens, and Ugphantrta ennea, 
the last being very prevalent. 
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Report on injurious insects in Finland, 1895 and 1896, E. Rkutbr (Landthr, 
Styr, Mcddel., JS97j No. 21 ^ pj). 53), 

Injurious and useful insects of Java, I, J. C. Konigsbp:rger {Meded. 8^Lands 
PlantentHiHf 22 (1898)j p, 53), 

Some injurious insects, G. C. Davis (Michigan Sta. lipt. 1806, pp. 375-^01^ figs, 
21), —A reprint of llnlletin 132 of the station (E. 8. K., <S, p. 241). 

Pests of house and ornamental plants, G.C. Davis (Michigan 81a. Spec. Bnl 2, 
pp. 45, figs, 34). —This is a popular hiilletin giving notes as to ins(*cticide8 and on 
the following insects, with suggestions as to treatment: Red spider (TeiranychuH 
ti‘lariu8)f myriapods, isopods, slugs and snails, eel worms (Heterodera radicola), thri]»8 
(Coleoihrips trifasciaia), yellow-lined plant hug (Pad heaps ns linealus), tarnished 
plant hug (Lygns praiensis), hollyhock hug (Orthotylns delicaius), ehrysanthemum 
not wings (Coryihnca ciliaia ami (\ gosaypi), water-lily leaf hopper (Mcgamelu^ 
dariai), plant lice, aleyrodes, mealy hugs, scale insects, cutworms, rosebud moths, 
white grubs, wireworms, Fullei'^s rose beetle (Aramigns fullcri)t rose slugs (Monoale- 
gia roaa'), and ants. 

Some beetles occurring upon beech, \V. II. IlAUiaNGTOX (Ppt. Ontario Ent. 
Soc.j 1896, pp. 69-75, figs, 7). —The following insects are mentioned, most of w^hich 
are bricHy described and some of which were, bred: Hyperctis nyaaaria, pretty 
little casomaker (Incnrvaria accriJoUella), large horntail (Tremex volumha), Trogoaiia 
corticaliSf Orynocharia l-Uneata, (hrymbiles erndaina, Diarca dicanoaia, (liryaobothria 
femorata, C. aexsignaia, Agrilna bilineaiua, A. iulei'rnpina, Jlravhya oruginoaa, li.aroaa, 
Thanoclerna aanguinens, Encrada hnnieralis, Ptilinna rnjicornia, Plafycirns gnei^cus, ]*. 
dcprcaana, Ceruchuspicens, Dichchnycha chngata, Oamoderma acahra, Parandra brunma, 
Smodicnm cuenjiforme, Dryobiua hvxfaaviatay Xyloircdina qnadrlmacnlatna, Cyrtophorns 
rerrncoaus, (Jentrodera dccolorara, Toxolna aclianmii, Anthophilax aiiennatna, Leptnra 
aubhamata, doespnlvcruleniusy Acanthoderea qnadrigibhns, Leptoatylns maculaj Ilophaia 
rinbila, Pehcolonia fiaripcs, Pandeletcgna hilaria, Jlhycerns norcboraccnais, ('ryptorhyn- 
chns biaignatns, Acoptna anlnralisy PhUcophagna apUmoidea, P.mino), Sle^ioHcelia breris, 
Monarthrum faaciatnm, and Nyleborna ohesna. 

Contributions to the biology of some bark beetles of Austria and bordering 
countries,.!. Knotkk (Oesterr. Vierteljahjaschr. fiir Forstwesen.. 1897, No. 2, pp. 136- 
161^ figs. 6; aba. in ZooL CentbL, 5 ( /<S’.9.V), Xo. 7, pp. 126, 127). —In the first publication 
the author enumerates 57 species, giving notes on local distribution and on food 
plants. As new species IlyJeainna hcnschcli and Scolytna accria are mentioned, the 
lirst of which is similar to JI. crenafns. The latter is closely related to 8. intrieaius 
of Ratzeberg, w hich feeds on several iiiaph^s. The appearance of its work recalls 
that of S.geoffroyi of Goetze. Several obsiuwations are also made on the two little 
know'll species Phlocosinns bicohr of Hrull (Anhci of Rerris), and Scolytna Iwvia of 
Chapnis. 

In the second paper additions are made to the list just noted. 

The bark beetles of Bosnia and Herzegovina, J. Knotf.k ( niasen MHtheil ana 
lioanien n.d. Ifercegorinay 2 (1894), pp, 7,pl8, 2; aba, in Zool. Fentbl,,5 (1898), No, 7, 
pp. 226, 227), 

Lepidopterous pests of the meadow and the lawn, T. VV. Fyi.ks (Ppt, Ontario 
Ent, Soc., 1896, pp,97-104, figs. 5).—llhh is mostly a descriptive list with notes on 
Satyriujc, W^sperida-, Ctennehida*, Arctiida*, Noctuida*, and Cramliida) affecting 
Graminea . A table for the identification of a species of Grambiis is given. 

The principal insect enemies of the grape, 0. L. Marla tt ( V. 8. Dipt. Ayr., 
Eannera^ Bui. 70,pp,2S,fig8. 12 ).—This is a reprint from the. Yearbook of this Depart¬ 
ment for 1895 (E. S. R., 9, p. 803). 

The butterflies of the eastern provinces of Canada, G. J. S. Rethunk (Rpt. 
Ontario Ent. 8oc,, 1896, pp. 106-110, figs. 9). —This is a list of 114 butterflies with notes 
as to the locality where taken and their relative abundance. Grapta interrogationia, 
usually rare in the Province of (Quebec, was found in great abundance feeding on 



ENTOMOLOGY. 


169 


elm in the vicinity of Montreal. Tlie variety G, interrogationh umhrosa was abun¬ 
dant at Port Hope in May and June and G. interrogation}8 fahricii was taken July 29 
and as late as November 10, 1890. Argynnis atlantis is noted as having extended its 
range and is now found at Orillia. CoHaa cnnonia ap])earod suddenly in very con¬ 
siderable numbers in several localities during the summer of 1890. 

Contributions to the biology and morphology of the Aphidae. I, On the 
biology of some species of Aphides, A. Mordvilko {Horas Soo, Ent. Iloss. [5/. 
Peferabuj'g], SI, pp. 2SS~31S, ill.; aha. in Zool. Cenihl., J (1S9S), No. 7, pp. '23J-2S4 ).— 
This work comprises a number of recent observations on the biology of several aphides 
and forms a coiitiiiuatinn of an earlier communication. The morphcdogical peculi¬ 
arities and the biological phenoiitena are considered in connection with surrounding 
conditions of life. 

Germany’s exclusion of American fruits, J. H. 8mith (Xorth Ainerican Jieriew, 
00 {ISOS), No. /, pp. 400-405 ).— The reason for tln^ exclusion of Aincrieau fruits by 
the German Govcuninent is <*xplained as due to a misnuderstnuding of the nature and 
means of dis})ersal ])ossc8sed by the San Jose scale. So far as known, the insect has 
never s[>rcad from fruit to tree. It can only crawl before it becomes lixed to its host 
plant, but if infected fruit should be brought sutticieutly closr to a ])lant there is no 
doubt that the scale could be 8prca«l in this way. 

The San Jo£6 bcale, !>. b*. Tai t {Michigan Sla. lipt. JS 90 , pp. /'4, 125). —Brietly 
discusses the scale and its treatment, andmdes the scab's that may be mistaken for it. 

The black peach aphis, L. R. 'V kxv {Michigan Sla. Ilpi. lS00,pp. Ij5 IX). —Numer¬ 
ous complaints are note<l. The, insect was partic ularly injurious to young trees, and 
was distributed by ants and other insects. Tobacco water, salt, nitrate of soda, 
kerosene emulsion, bisulphid of carbon, ami w’ood ashes are noted as remedies. 

The box-elder plant bug, L. <>. Howard ( V. S. Dept. Agr., JHriaion of Entomology 
Circ. JS, a(t\, pp. 2>, fig. 1). —The general api)earance, method of W4)rk. distribution, 
habits, and lamu'dies against Leptocoris iririttatns are veiy briidly discussed. 

Mites injurious to plants, vox Schlf.chtendai. (//«(7o*. Xatnrn'. [Jcnu], 70{7S9S), 
No. S, pp. 2JS, 'JO). 

The pests and blights of the tea plant, G. Watt {Calcutta: Snpt. Govt. Printing, 
India, 1S9S, pp. Jll-{- Oi7-\‘XVII, figa. 11). —report of investigations made in Assam 
and Kangra. Tho culture of tl^e tea plant is di.scussed with special reference to 
dis^'ases and insect pests. 

The spruce gall louse, W. Buodie {Ontario Dept. .Igr. Spec. Dnl.. May, 1S9S, pp. 
2, pi. 1). —A popular circular on Cherxncs ahietia. 

Report of the consulting entomologist, G. C. Davis {Michigan Sta. Dpt. lS90,pp. 
1S5-I.1S). — I.ygnapratenxia, mushroom insects {Tyroglyphna phyllojrei'a, Sciaria rulgaria, 
Aphodina granarina, nud 1 pa faaciat}}a), \itt\e rc<l cherry bei'tle {Adimonia cavicollia), 
false chinch bug (Xyaauia angnataiiia), gras-shoppers, and the Hessian fly {(Oddomyia 
deal met 01 ’) am mentioned. Ten or more common varieties of wheat at the college 
farm were severely injured by the last in.sect. 

Spraying—why and how, L. U. Twt (.Michigan Sta. Spec. BnJ.4,pp. lS-19, fig. /).— 
A t)opi!lar disenssiou of tht' subject, noting formulas for insecticides, fungicides, and 
apparatus. 

Instructions in spraying {Ontario Dept. Agr. Spec. Bnl., Mar., ISOS, pp. 10, figa. 
13). —Direetions are given for the preparation of fungicudes and insecticides and 
the treatment of different host plants for the prevention of attacks of injurious 
fungi and insects. 

White arsenic as a substitute for Paris green, I.. R. Taft {Michigan Sta. lipt. 
1S90, pp. 119,1 'JO). — Arsenic is found to be much b^ss expensive than Paris green and 
fully asefliciciit if not more so. One pound is placed in 2 gal. water with rA equal 
weight of freshly slacked lime and btdled for 30 to 40 minutes. Tho resulting insolu¬ 
ble calcium arsenate is snOicient for 400 gal. water. At this strength it can be' 
employed on all kinds of fruit along with Bordeaux mixture. It costs about one-fifth 
as much as Paris green. 
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On some parasites of Coccidae, with descriptions of two new genera of Aphe- 
lininae, L. (). How.vkd (/Vor. Kut. Sov. Washintjion^ i (tSOS), No. fJ, pp. :'i ).— 

Besidos desrrihinj^ t\so now spocios, tlio reprosentatives of two new genera, namely, 
JrchniomuM hicolor and A;:oftin marnhalij notes on distribution are given. Prior l<> 
18f)l JupitliotijihafiiiK citr'nnm was unknown. In this country siuco tlien it lias been 
taken from IS species of scale insi'cts jind from many localities in tlie United States, 
from (Jrenada, liritish West Indies; Portici, Italy; Piindiiloya, Kandy, Ceylon; 
Hongkong and Amoy, China; Tamsui, Formosa; Yokohama, Japan; Newlands, Ca])e 
(\)Iony ; Adelaide, South Anstr.alia ; and ilonoliilii, Hawaii. A similar widti distnbn 
tion has akso been found for I'rospulla aurantU. Aphelinns futtcipniiiis, A. oinfiJaspidix, 
ami A. (Uasifidis. Irrheuophmimt ehioHnspidis has also an almost universal distribii- 
tion. As a now locality for J. dianphliH, San Luis, Mexico, is nottul, and for A./ftnei- 
pcimin, Natal. 

Anew Swedish egg parasite, C. Auuiviia.irs (JAtt. Ticlshr., IS {/SCK); <fh.s. in 
Zool. Ci'Hthl.y A (/.s'.V.s), No. .9, }). — 'I'he author describes and lignres a pteromaliil 

of the subfamily Trichograminatiine, for \\hi<h he ere<ts the. genus Oojdithora. I he 
form s(‘(‘ms to be closoly related to Triidiogramma. of Westwood, it ilillers from 
that form in its longer, ni\irlN cylindrical, abdomen. rheauthoi- thinks that Trirho- 
ijramnut pnliom and minnto' of h‘iley may possibly bo propmly considered as 
belonging to'the new genus, 'i'o the species he gi\ es the name (isenblidis. The speci¬ 
mens emergij from the eggs of Svmhiis hthirin. Tht^ male a))pears to be dimorphii*. 
Some ap])ear without wings, others with wings. 'I'he latter elosely n'smnbh* the 
female. 

Notes on parasitic Hymenoptera, with descriptions of some new species, 
G. HiMMoi.’K and W. H. \8I1 MKAi> {Proc. l\uL Sor. U'ashin(/ttni, f {ISOS), No. pj\ 
—Ibief notes by Dimmoek on 70 species, and a d(‘seription by Asbmead of 
29 new s])cei<;s belonging to the genera as follows (tbo lignrtis denoting the nnniber 
of 8poci<‘S of the genus): Teloiioinns, Allotria, Kneyrtiis, ITabroeytns. Klacliislns, 
Crat<»tecbus, Knlopbus, Apantelcs (ti), Protopanteles (2), Microjditis, Apliidins, 
Hypotliercntes, Iscbnosco])ns, Mesoeborus, Neoer\ ma, Sycbno])ortu8, l*h(eog(*ncs, 
Acrobela, and Aspliragis. 

Parasitic worms on cultivated plants, F. Hr:NNJX<J (iMndlmannnt, 0 (/<sV/cS‘), .Vo. 
pp. JOO-JO.l, ill .), 

Development of Platygaster, N. Ki;la(.ix {Zlnchr, ft frs,s. Zool., 0,1 {1807), pp. 10,’)- 
JJ'). pis. (ihs. m Jour. Hop. Micros. Soc. [Ao/o/ow], ISOS, No. ,i, p. 7,i). — This ]>aj'a- 
site of <'eeidoiny ia, it is learno<l, occurs in a large unmber of dipterous, h(miipterons, 
and hymeno[»terous larva*. Tin? larva of Platygaster lives on the fat body of the 
host and pujuites at the. same time with it. The oeenrrenec of one i>ara8ite in the 
same host is not usually fatal; the occurrence of two is. 

Repressive measures against enemies of field ciops, B. I'uank {KampfhuvU 
(jcffcn die SclKidlimjc unscrer FeJdfrmhte. Ikrlin : Parvj/, ISO,', pp. .inS, pis. J0,Jips. id; 
ahs. iu Zool. Cnttbl., J ( /SOS), No.J, p. IJ‘7). —This work will doubtless be of consider- 
.ible nso to man> zoologists. It is written in a popular style, showing how to recog¬ 
nize the animal ami vegetable enemies of vegetables; troatsof life histories, habits, 
etc. The colored ]dates represent the eggs, larva*, and the charaet(‘r of ravag<*s. 
The book is divided into live parts, treating of the injuries to conifers, leguminous 
jdants, potatoes, corn, and beets. 


FOODS—ANIMAL PKODUCTION. 

Food preservatives, il. Leeemann {Pennsylvania ])epi. Ayr. Itpt. 
ItiOT, f, pp. 1)35-518 ).—A number of Ibod preservatives are dese-ribed. 
The edect upon the digestibility of starcli of the following substances 
was tested: Saceharin, bota-naphtbol, formalin, artihcial benzoic acid. 
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natural benzoic acid, artificial sodium benzoate, sodium benzoate, boro- 
glycid, sodium carbonate, salicylic acid, citiic acid, bori(* acid and 
borax (alone ami together), tartaric, acid, sodium diiorid, ami sodium 
silico-Huorid. The digestive ferments employed were malt diastase, 
taka diastase, pancreatic? extract, iieptcmzym, and carase, A few cpiali- 
tative exiieriinents on the elfect of preservatives on ])e})tic digestion 
were made but are not n^jiorted in detail. 

The general (fonclusions follow: 

“Salicylic acid m all its Idrnis, i. c., natural, crude <-oiiiiiu*roial, and rcdincfl j-oni- 
iMcrcial, is distinctly ant:igonisti<‘. to nio^^t jMizyms, (‘.specially those that convert 
starch. There seems to lu* no reason to h(‘li(‘Ae that tln^ natural fonn of the acid 
will he h‘ss ohjoctionahh‘. than Ihii artiticial in this (‘ven if its price does 

not (*xclii<h‘ its us(‘. 

“Sodium hen/oate is without appr(‘ciahle inti‘rf(‘rin»; action, and as its preserva- 
ti\c action is nmlonhted and its disagrccahh* ta^tc will ])n*vcnt its liberal use in any 
food article, it 8«*cms to b«‘. well ada[d,cd for‘•eiicral nsc. 

“ IJoric acid and borax show hut little interfering action with <‘itiicr staich or 
])rolcid digestion. Itoroglyciil seems also to ]>oss(‘ss hnt little intcriering action. 

“ Jteta-naj)hthoi interferes uith the action of malt-dia8tas<‘. hnt not seriously with 
taka-diastase or jianert'atie extract. It inleifens \(My (hM itledlv \\\*h ))e]di«' and 
pancreatic digestion of ])rot»‘ids. 

“Sodium llnorid has hnt littl(‘. intertVjring action with star<'li transformations, hnt 
sodium silieo-lluorid iiilerferes deei«h‘dly with pan(‘r(‘atie extr.H't. 

“Sodium acid snlpldte is without retarding clVcet. 

“ Salicylic acid does not inteiMere s(‘ri(mslv with i)rot(‘id dig(‘stion.*’ 

Analyses of feeding stuffs, H. F. Ladd {Xorth J)a1x<>ta /St(L lUiL 
p, ^77), — Analyses are reported of coru silage, prairit^ hay, llungarian 
liay, and fodder from coru planted at dilferent tlistanetxs. The results 
of the latter analyses are as follows: 

Composition of fodder from rorn planted at dijfrrrnt distances. 

Xilro'irn- i 

Protein. Pal. | IVce I ! Asli. 


111 (Irilla by 2 i’t- 

in drills (i in. apart— 
In rows by n» in ... 
In dril].s .'{() ill. in drill 


l*er cent. 

Per cent. 

! Per rent. 

/Vr cent. 

Pec cent. 

!>. 3« 

•J. DO 

\ 63.8.'. 

10.84 

4. 93 

H. 14 

2.(51 

1 (5(5 

*>;{ 

8. 37 

H •_*(» , 

2.4H 

(53. 3!) 

20.9(5 

4.97 

8. (17 

2. .08 

r»8.4» 

23. 98 

5.88 


In the author’s opinion the best fodder was obtained when the plants 
had room for full development. 

Nutrition investigations at the University of Tennessee in 1896 
and 1897, O. E. Wait ((\ S. Dept. At/r., Ojfficc of Experiment iStations 
But. 7)3, pp. id ).—The investigations iiieliide studies of tlu^ composition 
of a side of Tennessee beef, a side of Tennessee mutton, and the meat of 
ehiekens; two dietary studies with mechanies’ families, ami two with 
students’ clubs; and a number of experiments with man on the digesti¬ 
bility of combinations of two food materials and of a mixed diet. In 
connection with the latter experiments the balance of income and 
outgo of nitrogen was usually determined also. 
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The studies of the composition of meat and the dietary studies were 
similar to those carried on previously under the auspices of the Depart- 
nient of Agriculture at the University of Tennessee and other institu¬ 
tions. The I'csults of the dietary studies are briefly shown in the 
following table: 

liesultii of (lieUu'jf ittudien—coat and vompoHiiion of food eaten per man per dap. 


Meehanio’a family 

Do. 

Stinlent«’ club .... 
1)0 . 


Co.st. 1 

Broteiii. 1 

Fat. 

Ciirho- 

hydratiis. 

! Fuel 
value. 

Cenin. ! 

drams. 1 

drams. 

drams. 

Calorie t. 

11 1 

97 1 

206 

426 

1 4,060 

17 1 

95 

127 

30.5 

1 2,820 

17 ! 

123 , 

142 

433 

3, 595 

14 

66 

1.55 

4.51 

3, 560 


I 


The digestion experiments were made with liealthy snhjeels. Two, 
and sometimes three or four, subjects received the same kinds of I'ood, 
the (piantities varying to suit the individuals. The food, urine, and 
1‘eces were analyzed according to the usual methods. The results of 
the experiments are summarized in the following table: 


jSnm7nar)i of the liveniipoue dh/ention erperimenlSf shotrintj eoei)}e}enlH of d\pv»t '\h\lH\j found. 


Kx- 

perl- 

mont 

Ko. 


Sub¬ 

ject. 


I 

Kind of food aiul weiyilitH }»er day (in 


A 1 Bread milk 2 
B I Bread 490, milk 2,402.. 
A I Bmia 690, milk 2,r)2r».. 
B ' Bread 430, milk 2,67H.. 


A 

B 

C 

D 


A 

1) 

B 

E 

F 

A 

B 

F 

A 

K 

B 


A voruyc 


I 


Bread 200, beef 3.:3. 


I 


Avera';e. 

Bread 36r>, milk J,941, e«;j;s 492.. 

Bread 269, milk 1,S97, 390.. 

Breail 279. milk 2, If)?. 517. 

Breatl 354, milk 912, ey:gM 402 . 


Bread 238, milk 2,.'>50, <aitmcal 120, eoriied 

beef 100, baiiana.s 482. 50. 

Bn-ad 354, milk 638, oatmeal78, corned beef 

106, bananaH 44. siijjiar 38, iiiolnHaes 75;_ 

Bread 1.11, milk 2,0a9, oatmeal 65, corned 

beef 7.5, ImiiHiinN 209, nio]ae.HeH 125. 

Bread 298, milk 2,100, oatmeal 119, .sugar 59 
lireail 353, milk 2,100, oatmeal 15.1, BUgar i»6 
J^’cad 280, milk 2,190, wheatlet 175, HUgar38. 
Bread 187, milk 2,166, wheatlet 61. HUgar 50. 
Bread 303, milk 2,350, corned beef 211, 

canned corn 760. 

Bread 382, milk 2,378, boiled ham 125, 

canned corn 425. 

Bread 298, milk 2,350, corned beef 176, jio- 

talo chi]m 119.. 

Bread 205, milk 2,325, boiled ham 113, po¬ 
tato chips 90.. 


Average 11 ^\ith mixed diet.| 95. 7 


' Total : 

or- , 
1 ffauie ; 
matter. 1 

ITo. 

teiii. 

1 

Fat. ! 

( ’ar- , 
boh.N - 
ilratt*s. 

Ash. ' 

j 

Avail¬ 

able. 

en¬ 

ergy. 

Per vt.. 
98. 9 1 
98. 2 1 
97. f) I 
98.0 1 

Per rt. 
97. ,5 
97. 5 
95.7 
97. 2 , 

Per rf.. 

98.5 
97.9 

97.6 1 

97.7 1 

Per rt. 
99.;! 
98. .5 
9^. 1 
98.3 ' 

Per et. 
85. 1 
78 0 
68,1 ; 
75 . 6 1 

Peret. 
9 : 1 . 7 
92. 4 
91.9 
92. 1 

98 2 i 

J)7. 0 ; 

97.9 1 

98. <5 

76. 7 1 

92. 3 

; 96.0 ; 

1 11 

9.5.0 

93.0 

90.3 , 
92. 0 

96. 9 
97.4 

7K :i 1 

85. 8 
85.2 

! 9,5.6 i 

94.0 i 

94.2 . 

97. 2 

7,5. 5 1 

8.5. 5 

1 .F,/. j 

roG.'i 1 

■ 95.6 ; 

i 9.5.1 
{ 96.6 

94. 2 

95. 0 
93. 4 
95. 8 ' 

91.8 

93.8 

9.5.8 1 
94. 1 

97. 7 

m). 8 

9:5.7 
97. 8 

“ 02:2 i 
fiO. 9 
68. 1 

1 72. 4 , 

89. 3 
87.9 
87.9 
89 2 

1 


' 

j;—J 

„:'r' 

„ 

96.4 

92.8 i 

1 

96. 0 

97.6 

; 72.6 

90.2 

90. 5 

92.1 i 

92. 7 

98. 2 

74.1 

iM).8 

96.0 
95.8 
9.5.4 i 
9(5.3 
96.0 

i 93. 5 1 
1 93.1 1 

1 91.1 i 

! 92.2 1 
94. 6 ! 

9.5.7 
95. 3 
90.4 
95. 7 
94.9 

97.0 
90. 8 
97. 7 
97.6 
97.8 

62.0 1 
[ 50. 0 ! 
1 59.5 

1 54 8 
: 58.3 

1 90.1 

I 90.0 

1 89,5 

91.0 
91.0 

92.2 

88.3 

89.8 

94.8 

61.2 

85.9 

95 7 

92.4 

90.1 

96. 7 

j 62.9 

00.3 

96.4 

95. 0 

97.7 

96.3 

' 7.3.1 

90.5 

95.4 

94.0 

9 : 1.8 

97.1 

! 65 0 ' 

89.6 

1 95.7 

' 92.6 ^ 

1 91.4 

97. 1 

O:!. 0 

89.0 
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As previously stated, in a number of the experiments the urine and 
feces were analyzed and the balance of income and outgo of nitrogen 
determined, as shown in the following table: 


Ex- 

peri- 

moiit 

No. 


18 

10 

20 

21 

22 

20 

21 

2r) 

26 

27 

28 

29 

SO 

31 

32 

33 


34 

Of) 

36 


Daily nitroyen balance in the diycHtion experiments. 


Kind of food and weights per day (in ^ams). 


Broad 030, milk 2,ri2r>. 

Bread 430, milk 2,678. 

Broad 3ir>, hoof I'A . 

Broad 2U0, hoof 333. 

Brosid 36."), milk 1.941, ojujia 492. 

Broad 269, milk 1,897, o>;gH 390 . 

Ilroad 279, milk 2.1.')7, ojij'a 017. 

Broa«l 354. milk 942, 402 . 

Bread 2 (8, milk 2..')ri(). oatim*al 120, corned beef 100, 

haiianaH 482, -u^iar 50. 

Bread .3.'i4. milk 63H, oanm-al 78, corned beef 106, 

bauamiH 44 nii^ar 38, nadasHoa 7.5. 

Broad 131, milk 2,fi09, oatmeal 6.5, corned beef 75, 

bananas 2<'9. molasses 12.5. 

Bn* mI 298, milk 2.100, oatmeal 119, auuar 59.. 

Broad 353, milk 2.100, oatmeal 153, siijjjar 56 . 

Bread 280, milk 2,190, vvlieatlet 17.5, siijiar 38. 

Bro.id 1.S7, milk 2,166, wheat lot 61, sujjar 56.. 

Bro.nl 303, milk 2,3.50, corned beef 211, canned corn 

700 . 

Bread 382, milk 2,378, boiled ham 125, canned corn 

425. 

Broad 298, milk 2,3.50, corned beef 176. potato cbip.s 

no. 

Bread 20.5, milk 2,325, boiled ham 113, ])oiato 
chips 90.. 



Nitrogen. 


Corre- 


- -- 

- 


Hpond* 

In 

In 

Tn 

(lain r 

iiig gain 
or loKHOf 
protein. 

foocl. 

urine. 

fcilCH. 

or 

loHH —. 

Trains. 

Grams. 

Grams. 

Grams. 

Grams. 

22.5 

21.9 

0.9 

-0. 3 

-- 1.9 

20. 3 

11.7 

. 6 

i 8 . i) 

+50.0 

28. 9 

25. 5 

1.4 

^2 0 

+12. 5 

J3.7 

12.6 

1.0 

1 -0.1 

+- 0.6 

•;6.4 

21. 3 

1.5 

-f-'i. 6 

+ 22.5 

22. 5 

16. 3 

1 . 1 

}-.5.1 

+ 32.5 

26. 6 

19 5 

1.7 

15.4 

4-33.8 

19 0 

12.6 

.8 

1-5.6 

4-35.0 

25.7 

18.5 

1.8 

-i 5.4 

433.8 

1 

1.5. 3 

12.0 

1.2 

,2.1 

413.1 

21.0 

11 . 1 

1.9 

4-8.0 

+50 0 

19.8 

14. 5 

1.4 

4^3.9 

+2*.4 

21.6 

14.9 

i 1.9 

, +4.8 

+30.0 

20.4 

20 . 1 

1.6 

1 -1.3 

— 8.1 

16. 3 

12 . 0 

.9 

1 1 2.8 

+ 17.5 

29. 4 

24. 1 

3.4 

+ 1.9 

-! 11.9 

24. 3 

j 24.0 

1.8 

—1. 5 

— 9.4 

25. 5 

1 19.3 

1.3 

i f4.9 

430.6 

20.0 

1 19,. 

1.2 

- 0, 4 

— 2. 5 

i 


Nutrition investigations in Pittsburg, Pennsylvania, 1894- 
1896, Isabel Bevier ((7. aV. Ihpt. At/r., Office of Experiment Stations 
liuL pj), 48 ).—These investigations iiicJude six dietary studies of 
families living in Pittsburg, a study of the variation in cost and eom- 
liosition of bread in Peuinsylvania, and a bakery experiment. 

The dietary studies (pp. 7-43).—The studies were made with tlie fam¬ 
ilies of a lawyer, two mill workmen, a boiler tender, a decorator, and a 
ghiss blower. 

Tables are given shoAving the kind and amount of food purchased, 
wasted, and eaten, and its cost, composition, and fuel value. The 
average results are summarized as hdlows: 


Results of dietary studies—cost and composition of food eaten per man per day. 


1 

Subjects 

Cost. 

Protein. 

Fat. 

(’nrboby- 
drates. 


Cents. 

Grams. 

Grams. 

Grams. 

Profesaionnl Tuan’s family (No. 43)..... 

21 

91 

1+5 

380 

Mill workman's family (No. 128). 

13 

85 

104 

307 

Mill workman’s family (No. 129). 

9 

i 77 

90 

314 

Boiler tender's family (No. 189). 

22 

[ 147 

173 

683 

House decorator’s family (No. 190). 

20 

112 

144 

.368 

Glass blower’s family (No. 191). 

16 1 

94 

121 

385 


Piiel 

value. 


Calories. 
3,280 
2,575 
2, 440 
5,010 
3, 305 
3,085 


The dietaries are discussed and compared with the results of similar 
studies made elsewhere. 
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Ill carrying on these inv estijjatioiis s])ecial attention was given to the 
amounts expended for food accessories—i. e., tea, coffee, coiidimeats, 
flavorings, etc. It was found that, aside from tea and coflee, there was 
a comparatively small exiienditure for such materials. 

^^Tii diofary No. 12S, $21.52 was oxpeiuled for food materials and .$1.20 for food 
accessories. While tins sum was not large, it should bo remembered that as com- 
])aTed with the standards this family bad insntlieient nonrishiiKMit. The conclusion 
seems warranted that they could have advantageously exptmded this sum for tlonr, 
bread, potatoes, bi'ans, or the chea])<‘r cuts of meat. This sum (‘X])t‘,nd(Ml for tlonr at 
the price actually paid ])er pound for that ])nrehased would have a<ld<‘d 8 gin. of 
protein and 260 < alories of (uiergy per man jier day to tin* diet. In the same way in 
dietary No. 120 tiu'protein might ha ve heen inereased 12 gm. ])er man ]>er day and 
the fuel valtio over 100 calories. 

“While tea an<l eotlee are stimulating an<l refreshing as beverages, they are com¬ 
paratively e\])enHive and furnish little if any niitrinuMit. Kith(*r cocoa, whole 
milk, or skim milk would furnish <‘onsideial)le nutriment hcsi(l(‘s being useful as a 
hev(‘rage. Of these materials the skim milk would furnish the largest food return 
for the sum expemled.” 

Variations in the cost and composition of bread (pp. T3- M)).—Ten sjun- 
ples of bread piircluised in the oiien market were analyzed and tlie find 
valium calculated and determined by the bomb calorimeter. The weight 
of tlio loaves and the cost pcT jimind were also recorded. The results 
are compared with the results of a similar investigation made in New 
Jersey.^ 

**There is a. milch greater variation in tln‘- price ]M',r pound of hns'id than in its 
chemical composition, and, mor<‘over. the variations in the latte r hear 1 1 f Ih' or no 
relafien to those in (he former, 'fhe lowest ])ri< c jmt ])ound \\as2|< (^.; tin* high¬ 
est, 7{ ; tlu^ average', JTl cts. The, ]irotcin varieel more than either the wate'V oi- ilm 
earhohydrates, the lowest proportion bedng 0.2 ])er e ent; the highest, 15.t jier emit ; 
the .average, lO.S per <*ent.” 

The variations noted in fat and mincnil content of the diflerent sam¬ 
ples were small and are regarded as unimportant. Variations in the 
wjiter content were attributed to diflerent methods of bilking, Avliile 
variations in protein and cnrboliydrate content were regarded as due 
to difterences in tlu‘ flour and otlier matei ials employed. 

“ 'flu*, variations in cost are. dejiemlcnt almost entirely upon tin* baker. Ditfercnt 
makes of hn'ail sell at dilVerent prices p<‘r ]M)nnd, while the nutritive value may he 
ossenlially the same in all eases. ... As a rule, in the New .le.rsey samples, the 
larger the loaf the greater the < (>st per pound. The study in PittHhnrg\\ as too lim¬ 
ited in extent to allow many doliiiite deductions. The si/e, of the loaf, apparently, 
had no direct hearing upon the price of tln^ bread per pouml. This depended rather 
upon theh^aml or trade name given by the milker." 

Bakery e.iperiiiieiil (pp. 4(5-4.S),—lii fclic cxpoi'iinents made, in New 
Jer-sey, mentioned above, baked broad was found to contain less fat 
tlian the materials from wbicb it was made. To study ibis point 
further an experiment was conducted in a bakery in Pittsbiirffin wbicb 
the materials and the bread made from tbem wore analyzed. TJie 
results of the New Jersey investigation were conlirniod. 

' U. S. Dept. Agr., OfBce of Kxpei-imont StatioiiH bul. .(5 (K. S. K., 9, p. 78). 
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would serin that either the fjtt is rendered partially insoluble in other during 
the process ol* baking or that it has been volatili/ed. The fact that there is a very 
considerable loss in the fuel value of the materials in the bread as compared with 
that of the raw ingreilients before baking indicates that the latter is the true 
explanation, for if the fats had simply been rendered nonextractable their heat of 
combustion would probably have remained unchanged and Ihere would be no such 
pronounced loss of heat values as is actually the case/’ 

Tlio cost of tho raw materials and of the bread made from them is 
also discussed. It was found “that raw materials worth $1.24 when 
made into bread sold for $2.()0, or an increase of 110 per cent^over the 
original cost.’’ 

A comparison of Utah feeding stuffs, L. Foster and Jj. A. Mer¬ 
rill {Utah Sta, HuL 5J, pp. llf)-lW). — Experiments were made with 
nine lots of steers to test a number of Utah feeding studs and to com¬ 
pare indoor and outdoor feeding. Each lot contained 4 steers, with the 
exception of lot (i, which contained only 2. They were mostly 2 year- 
olds, of Shorthorn and Devon breed, with a few Aberdeen Angus and 
11 ol steins. 

The test, which began ♦lanuary 1, 1807, covered 00 days and was 
divided into two periods of 30 and 51 days, respectively, lii most cases 
the steers were fed coarse ibdderonly during the first period of the test. 
Lot 1 was fed alfalfa, with barley in addition during the second period; 
lots 2 and 7, alfalfa and srraw, with barley and bran during both periods; 
lots 3 and 8, corn fodder, with bran in aiklition in the second period; 
lot 4, timothy hay, with bran and pea nteal in tlui second period; lot 5, 
alfalfa and shredded corn fod<ler 1:1, with the addition of bran and 
barley iu the second period; lot<>, shredded corn fodder and roots, with 
the addition of bran in the second period; and lot 1), alfalfa with barley 
and bran in fhe first period and alfalfa and barleys in the second. 

Lots I to (i w(Te kept in the barn and were given some exercise each 
day ill an o])eii yard, and lots 7 to 9 were kept in yards with open 
sheds. 

The financial statement is based on the following i)rices of feeding 
stuffs i)er ton: Alfalfa, $4; shredded corn fodder, $5; timothy hay, $6; 
brun, $10; barley, $1(1; peas, $20; roots, $3,50; and straw, $1. 

The results for each lot are tabulated. 

Tlie priueipal conclusions reached were as follows: 

‘^During the first period the gaiim were higher and b*ss dry matter was required 
jier ]iouiid of gain. The results add luoof to the often repeated proposition that as 
tlie animal gains in tlesli it reipiires a constant increase in the quantity of food for 
each additional pound of gain. 

For this single trial, feeding a grain ration with alfalfa during the preliminary 
period did not prove iirofitabb'. 

“Roots bad the etfeet of increasing the appetite without giving proportionate 
additional gain. From this and previous trials it may be inferred that roots can not 
be economically used in feeding simply for the nutrients they contain, being less 
profitable when so fed than the ordinary dry fodders. 

“The results of thr<*o trials show that straw may bo profitably used as a part ration 
in eonneotion with alfalfa and grain. The experiment detailed herein shows, too, 

44i'^5—No. 2-G 
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that opoia-yard feeding gives a better appetite for the straw and enables the steer to 
make more proiitahle use of it. 

“With tlie average Ttah steer and oni* mild, dry winters, tin*, beat results, both in 
rate of gain andeeonomie use of foods, are obtained by giving the animal the free¬ 
dom of the corral and a good open shed that he may oeeiipy at will. 

‘^Timothy hay made the lowest and most unprofitable gain. Its relatively higher 
market price than alfalfa debars it from profitable use in cattle feeding. 

Th(' average yield of the corn-culture experiments and the favorable results from 
th(' fci diiig of shredded corn fodder indicate that corn may be safely reckoned as 
one of the leeder’s resourC(*s in Utah. 

“ In rate of gain when fed without grain, alfalfa stood the highest and timothy the 
lowest of the lots fi*d indoors. 

“The (luantity of dry matter required for a pound of gain was highest for alfalfa 
and lowest for corn fodder, w^ith timothy ranking second highest. 

“ Uomi)aring the ]»roportion of digestible dry matter in the different foods, they 
stand as follow's: Harley, 100; pea meal, 89; bran, 70; corn fodder, 08; alfalfa, 04; 
tiinotliN, 08; straw', hi. 

’‘In cost iier pound of digestible dry matt<*r, at the market prices quoted, pea 
meal was the liighest and Avlieat straw the lowest.^’ 

Oorii fodder is discussed at some length and the yields of corn 
per aero for several yeurs at the station are quoted. In the dry atmos¬ 
phere of rtoh ^‘corn fodder maybe so thoroughly held cured that there 
is no dunger of heating when shredded and stored where it is pro¬ 
tected from tlie weather.” 

Wheat and corn as food for pigs, C. S. rLiiMU and VV. U>. Andku- 
SON {Indiana i^ta, BuL 6’7, pp. Gl-70). — Tests of the value of wheat and 
corn alone and in (combination were made with Id Chester White pigs, 
divided into four ecjual lots. Each lot consisted of barrows and 
1 sow. Lot 1 was fed com; lot 2 dry wdieat; lot 3 corn aiul wheat 1:1, 
and lot 4 wheat soaked in (iold water. In addition all the lots were fed 
daily 10 to 12 lbs. of separator skim milk. After a preliminary i)eriod 
of 8 days, the test began fJanuary 0 and extended over lOo days, hhich 
lot was contined in a separate inclosure of about 350 sq. ft., with a small 
pen attached. 

To learn something of the time at which pigs may be most economic¬ 
ally fattened, during two-thirds of the trial they wen*, not fed all the 
grain they could have assimilated. During the latter part of the trial 
they were fed to their full (capacity. The corn used was a yellow dent 
variety grown on the station farm. The greater portion of the wheat 
was an interior grade which was imrchased. Before feeding it was run 
through a fanning-mill. Chemical analysis did not show that it differed 
in composition from the wheat grown at the station. The financial 
statement is based on corn at 40 cts., wheat at $1.25, and skim milk at 
8 c4s. per hundred. 

In general the pigs remaiiuid in good health throughout the test. 
One pig in lot 1 was sick for a day, and one in lot 4 was affected with 
scours. It was noticed that the pigs fed soaked wlieat were some¬ 
what inclined to looseness of the bowels though not seriously so. The 
pigs were w'eighed each week, and the data of the experiments are 
recorded in full in tabular form. 
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The following table shows the principal results of the trial: 

licHHlts of feeding wheat and corn to pigs. 


L<»t 1 (corn). 

Lot 2 (dry . 

Lot :t (<-ofn an«l whoat). 

Lot 4 (Hoakfd whoal). 


Food coiiHiiincd. 

Weight 

Average 
daily 
gain 
per pig. 

Grain 
eoiisiiTTied 
per pound 
of gain. 

Grain. 

Skim 

milk. 

at hegiii- 
iiiiig. 

Vounds. 
1, 588.75 
1,591.00 1 

Pounds. 

11.46 

11.46 

Pounds. 
184.75 
17:i. 75 

Pounds. 
1.16 
1.02 

' Pounds. 
3.25 

3. 67 

1,591.00 ! 
1 1,.591.00 

11.46 

11.46 

1 175.50 

; 189.25 

1.12 

1.05 

3. 59 
3. 36 

1 1 

1 


Cost 

per pound 
of ffaiu. 


Cents. 
1.49 
4. .57 
2.97 
4.70 


111 order to leiirn the iiroportion of grain which passed through the 
pigs nndigesteil the whole grains in three sain])les (weighing 5 oz. each) 
from the feces of each lot of pigs were counted. On an average the o 
oz. of manure from tlie lot fed corn contained 7 whole grains; from the 
lot fed dry wheat l,ld7 grains; from the lot fed corn and wheat 085 
kernels of corn and 12 of wheat, and from the lot fed soaked wheat 
],0()5 grains. The comdiision is drawn that wheat should be crushed or 
broken before feeding. A trial showed that 4 per cent of the wheat 
kernels from the feces of the lot fed dry wheat germinated. Xone of 
the undigested grains from the lot fed soaked wheat germinated. 

A test was made of the strength of the bones of the pigs in each lot. 

‘‘ (ioiicrally H]>oakiiig, tlu* result of* these tests shows that the hones of the corn-fed 
lot crushed most readily, while those of the soaked-wheat lot crashed least readily. 
'J’ho principal feature of interest was that the hones of the corn-fed pigs seemed 
appreciably softer than those of the other three lots.’^ 

The organs and Hesh of the different lots were weighed and examined, 
but no marked differences were observed, 

Montana swine feeding, F. Bkacit {Montana Sta, Bui. 11^ pp* 7.9-.7.7, 
ph. ;J ).—A test was made with pigs to learn the value of alfalfa and of 
stubble tields for pasture and to compare barley with different mixtures 
of barley, wheat, and peas. On August 22,1) brood sows (averaging 
272.3 lbs.) and 41 pigs (averaging 57.1 lbs.) were turned on an alfalfa 
pasture of 4i acres. The jiigs were from 2 to 5 months old. They re¬ 
ceived 1 lb. of cracked barley per head daily, and were fed in a pen 
which was so arranged that they could pass in and out. The sows 
could not enter tlie pen and received no food in addition to the pasture. 
At the end of 6 weeks the sows on an average had gained 5 lbs. in 
weight. In 2 weeks the pigs made an average gain of 4.5 lbs. per week. 
Three pigs (boars) were then removed. In the 5 weeks following the 
remaining pigs made an averjige gain of 0.42 lb. per head daily. They 
were then turned into barley, wheat, and pea stubble tields of 18 acres, 
10.44 ac.res, and 10.73 acres, respectively. They were not fed grain in 
addition to what they could tind in the tields, except on stormy days, the 
grain thus fed amounting to 24.1 lbs. in 5 weeks. During this time the 
pigs made a gain of 22.8 lbs. per head, or 17.5 lbs. deducting the amount 
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which it was calculated they gained from the grain fed during stormy 
weather. On the supposition that 4.5 lbs. of grain are required to pro¬ 
duce a pound of pork the 41 pigs gathered .‘1,238.75 lbs. of grain which 
otherwise Avould have been lost. The harvesting had been done in the 
usual manner, and in the author’s opinion the amount of peas and grain 
remaining in the fields did not exceed that in the stubble fields on the 
average farm. 

Seven brood sows wore afterwards pastured during the winter on the 
station stubble fields, which included a 24-acre oat field in addition to 
those mentioned above. They were given no food in addition to what 
they could gather, except kitchen slops and a small grain ration on 
stormy days. “The sows frequently rooted down through 0 in. of snow 
and found sutficient grain to keep them in good condition throughout 
the entire winter.” 

November 21,38 x)igs from the lot which had been pastured on stubble 
fields, and 11 others, farrowed about the same time, were divided into 
one lot of 13 and three lots of 12 each. The pigs averaged about 120 
lbs. in weight. They were pure and grade Poland- Chinas and grade 
Chester AVhites. Lot 1 was fed barley; lot 2, barley and wheat, 1:1; 
lot 3, barley and peas, 1:1; and lot 4, barley, peas, and wheat, 1:1:1. 
The barley and wheat were fed ground and dry, as it was found that 
when fed whole some grain i)assed through the pigs undigested. The 
l)eas were fed whole and w’ere w<*ll Jiiasticated. The test was divided 
into three periods of 32, 21, and 23 days. One pig was chopped from 
lot 3 at the end of the first x)eriod. 

The wheat was rated at J?!, barley at 85 cts., and peas at 70.7 cts. i)er 
hundred xmunds. The food consumed and gains in weight made dur¬ 
ing the different j)eriods are recorded. At the close of the exi^eriment 
the ])igs were sold at 3.] cents ])er x)ound live weight. 

During the first period the average daily gains for the four lots were 
1.82, 1.85, 1.82, and 1.75 lbs., res])ectively; and the food consumed ])er 
lound of gain, 4.89,4.81, 4.53, and 4.38 lbs. During the second period 
the average daily gains were 1.88,1.83,1.89, and 1.71 lbs.; and the food 
consumed per lound of gain, 5.05,5.08,5,01, and 4.82 lbs., respectively. 
During the third x)eriod the average daily gains were 1.21, 1.22, 1.15, 
and 1.27 lbs., the amounts of food consumed per loiind of gain being 
8.71, 8.45, 8.51, and 5.90 lbs. 

Among the conclusions reached were the following: 

“Pigs make the greatest gains and loiisnmc less grain per pound of gain before 
they reach 200 to 210 lbs. in weight. 

“The (|nality of pork produced from wlieaC, barley, and ])ea8 in the various com¬ 
binations used is tirm and w(dl adapted for the production of hams and bacon, the 
fat and lean of the meat being well distributed. 

“Pigs fed on barley or barley and wheat at present market prices will pay for all 
food consumed when pork is 3.1 cents a pound. 

‘^The pea combined witli grain is well adapted to the wants of the growing ani¬ 
mal, and will give the greatest gains on the smallest amount of feed.^' 
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Some essentials of beef production, C. F. Curtiss {TJ. aS. l^epu 
Agr.j Farmers^ Bui. 71. pp. ^4, Jiga. 17 ).—The author discusses the most 
desirable type of cattle for fatteiiiuji:, mentions the characteristics of 
this type, and illustrates the use of the score card. Diagrams are 
given showing the method of cutting beef. The bulletin as a whole is 
based largely on experiments at the Iowa Station. 

According to the author,animals suitable for fattening, “though rep¬ 
resenting diiferent breeds, present that com])a(itness of form, thickness, 
and substance, together with su])erior tinish and quality, coui)led with 
an inherent ajititude to lay on flesh thickly and evenly, that always 
characterizes the bc^ef animal of outstanding merit.” For fattening 
the jmme requisite is general form. This point is discussed at some 
length. 

The author points out that gains in weight are not a sufticient index 
of the gains in value in fattening animals. Thus, animals of diflerent 
breeds may make approximately the same gains in the sann». period of 
time, yet in one case the gains may consist of (at accaimnlated aiound 
the viscera while the tiesh remains lean. In another c.ase the (at may 
be well distributed throughout the carcass, making juic}^ meat. These 
differences are very clearly brought out by the block test. The fact is 
noted that in recent years there has been a marked change in the kind 
of beef i)relerred. A very large overfat steer is no longer as desirable 
as tlie more compact animal of prime (piality and medium size—that 
is, younger animals are more desirable than older ones. 

“It is a well established principle in animal nutrition that young 
animals make more economical gains than older ones, and that the 
amount of food required for a given gain increases as the animal 
advances toward maturity.’^ The economy of gain at different ages 
is discussed. In regions where coarse fodders and pasturage are 
abundant it may be desirable to extend the fattening jmriod. 

“In tho great feeding see.ticm within what is known aa the ‘corn belt’ the condi¬ 
tions an*, such as to favor the liberal policy of feeding from lirst to last, and under 
these conditions early maturity may he attained by a generous use of tho ordinary 
feeding stuffs throughout the entire growing and fattening period, (piite as well or 
even bettor than by too extensive use of the more <!oncentrated and (*xpensive grain 
feeds. That is to say, early maturity may be largely acconiX)lished by the liberal 
use of the cheaper feeds of the farm, combined with a suitable grain ration, which 
may be quite moderate except in the finishing jicriod. The modern feeder must 
combine the advantages of economy of production resulting from early maturity, 
and the excellence au(i enhanced value of tho tinished x^roduct that can only come 
from the right kind of stock well handled. T'his inqilies good breeding and contin¬ 
uous good feeding. These requirements are no longer merely subservient, hut xwac- 
tically imperative.” 

Digestion experiments, eT. A. Widtsoe {Utah Sta. Bui. 5^^ pp. 
141^151). —P^xperimeuts on the digestibility cf slu’edded corn fodder, 
alfalfa hay, timothy hay, and a mixture of 71.5 per cent bran and 28.5 
per cent shorts were made with steers. Two steers of common native 
stock were used aud the ordinary methods were followed. The steers 
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were fed tbe rations tested for at least a month before the beginning 
of the experiments, which covered from 7 to 10 days. The coarse 
fodders studied were fed alone. Corn fodder was fed with the wheat 
brnn and shorts, and its calculated digestibility was deducted in 
determining the digestility of the grain. 

The coefficients of digestibility are shown in the following table: 

Coefficients of digestibility of various feeding stuffs. 



Dry 

matter. 

Protein. 

Fat. 

Nitrogen- 

fret) 

extract. 

! Crude 
j liher. 

Ash. 

SlireiMed corn fodder: 

! 

Per cent. 
6r>.:{9 

Per ecu t. 
57. .57 

J*er ceu t. 
76. 16 

I’er cent. 
6."). 19 

1 Per cent. 

1 78.21 

Per cent. 
33. 32 


! 63.06 I 

55.99 

78. 88 

63. 06 

1 73.00 

33. 7.5 




’ 64 •>:{ 

56 78 i 


64. 13 

1 75.91 

3:{ .54 






Alfalf.ihay: 

Steer 1.. 

Steer 2. 

i 59.58 

i 60.74 

70.27 
70. 33 

54 09 
47. 05 

71.39 

72.21 

1 44.09 

47. 25 

41.72 
39. 97 

A verago. 

1 60.16 j 70. 30 

50. 57 

71.80 

45. 07 

40 8.5 

Tiuio(h.> hay: 

Steer 1.1. 

Steer 2.. 

58.51 
57. 28 

i 46.59 

1 44.30 

37. 94 
:i8. 14 

0r» 57 
01.09 

57. 92 

1 58.78 

2.5. 02 
26 14 







1 57 90 

' 45 45 

38. 04 

ti3. 33 

1 58.35 

25. 88 







Uruii and shortH: Steor I .... 

j 58.14 

j 75.75 

1 44.98 

Cl. 25 

18. 33 

7.50 






The results are briefly discussed and compared with similar results 
obtained elsewhere. 

Poultry, C. D. Smith {Michigan JSta, Ept, ISOO^ pp, lOfJ, 110), — A brief 
report is given of the imultry kept at the station. Wheat was com¬ 
pared with corn as the principal ration for grown chickens. In addi¬ 
tion to green food 2.8 lbs. of wheat or 2.77 lbs. of corn was rcipiired lor 
a pound of gain. The cost of a pound of gain increased veiy rapidly 
as the chickens approached 5 lbs. in weight, A record was kept of the 
food consumed and eggs laid by three lots of 30 hens of the same nge 
and breed having the same feeding and care. In six months lot 1 hud 
2,232 eggs; lot 2, 2,307 eggs, and lot 3, 2,205 eggs. A record was also 
kept of the temperature of poultry houses with diti'erent areas of glass. 
The temi)erature was found to vary but little. 

The nutritive value of Italian paste made wholly or in part of Indian com, 

T. .Jacoangkli and A. Honanni {Bol,'Sot. Agr,^ ID {1897), No. 29, pp. 434-448 ).—The 
authors discnlts the food of tiio pour classcH in Italy, calling attention to the fact that 
Indian corn is the ])rincipal food of the poor people in a considerable portion of the 
southern part of the Italian Peninsula and adjacent islands. It has usually been 
eaten in the form of polenta; that is, a porridge seasoned with fat, cheese, or other 
material. Many investigations have been made on the possibility of making satis¬ 
factory Italian pastes—i. e., macaroni, etc.—from corn alone or mixed with wheat. 
The authors report a nuinber'of experiments on the digestibility and comparative 
value of polenta and Italian pastes. In the tirst test the food consisted exclusively 
of polenta (corn-meal porridge) seasoned with a little lard, preserved tomatoes, and 
cheese. In the other tests the food consisted (‘Utindy of Italian pastes made of corn, 
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wheat, or a iiiixturo of the two, which were eaten in the form of a thick soup. In 
accordance, with tlic usual cnatoin the food was taken in two meals—one at 10 in the 
moniiiiji: and the other at I in the afternoon. Water was the only hevera^e uscmI, 
tile quantity consumed varying little from day to day. 

'flm coedlcieuts of digestibility and the income and outgo ot' nitrogen during the 
diilereut tests are shown in the following table: 

UeHuliH of ej'perintents with jwirnta and Italian, pantt s. 


Ooellicieiits of di;ie8tibility. Xitrojioii— 


Food roiiHiiiiiHtl ]MT duN. 

Dry 

mutter. 

Pro¬ 

tein. 

Fat. 

('arl)o- 
liyd rates. 

In 

fooil. 

In 

urine. 

In 

feces. 

(h'lin. 


Per et. 

Per et. 

Per et. 

Peret. 

drams. 

drams. 

drams. 

drams. 

(J(>rii-nu).‘i] poiTi<lgc 2,012 ^iii. 

Soup iVoui foi ii-nioul imsto, 2,459 i 

91.50 

75. e 

84.99 

94. 66 

11.03 

7.81 

2.69 

0. 59 

.. 

94. 77 ! 

! 89 81 

85.98 

96.91 

19.35 ' 

10.51 

1.96 

1.48 

Soup fioiii ymsto J corn meal, i 

low-;*!-, dc Hour, 9,117 gin.■ 

Siuqi I'loin ])astc of best wheat | 

94.91 

90. .54 

86.79 

96. 49 

14.01 

! 

10.97 ' 

1.97 

1.67 

Hour, 2,859 gill .' 

Soup Iroiii piisto of j corn meal 

90.09 

91.22 

87. 56 

97.46 

13.45 

10. 69 

1. 19 

1.69 

and \ low-grudo Hour, 9,077 gm. j 
vSuiip from paste of low-grade | 

94. 78 

90. Xi 

H5. 76 

96. 91 

I9.:i3 

10. 44 

1.29 

l.tK) 

Hour, 2,8U gm. 

91.79 

I 90.76 

86.19 

96.91 

14.39 

11.67 

1.99 

1.39 


The authors discuss the experiments at c<msideral)le length. The following gen¬ 
eral conclusions werc^ reached: 

The Italian pastes made from corn meal are much better assimilated than thi* por- 
lidge. In this respect they are nearly equal to the pastes made from tlu^ linest 
quality ot wheat Hour. The coru-iiieal pastes furnish a food luoduet in which digest¬ 
ible ]iroteiu may be. obtained at a less cost than in corn-meal porridge or wdieat 
])a8t(‘S ot diilereut <iualitie8. It is believed thatsuch jiastes w ill prove of the utmost 
iinportaiico in dietaries of jieoplo of limited income. 

The composition and food value of bread purchased in Lisbon in March, 
1892, A. DK Skahua (Siir la composition <1 la valenr alimentairc da pain da niarchv dc 
Lisbonne, ans mois de mars, ISOLisbon: I.ibanio da JSilra, ISOfpp. li). —1'ln* (*om- 
position ami digestibility of a uumbor of kinds of rortugueso bread arc reported. 
Few details of methods follow'od are given. 

“Chocolate ’ oats, Bai.land (Compt, /lend. Acad. Svi. Paris, I,Jil (ISOS), Xo. IS, pp. 
lIS0~t201 ).—The name “ chocolate ” oats is applied to oats w hich have acquired a 
brownish color from ex])08uro to rain ami sun. The comi»ositiou of such oats and 
oats of normal color, grow n near Mostagancm, is reported. 

The value of the kola nut as a part of a ration, J.. BEUNKCiAr (Die Bedeatumj 
der Kola-Xuss als Ikifutterstoff. Altona: 1S07; abs. in Bot. Ccntbl., 7d (ISOS). Xo. LI, 
p. ^(!0 ).—A brief account is given of a feeding <*xperiment w ith the kedanut in Mada¬ 
gascar. Tbo author also reyiorts investigations w ith horses. The addition of kola 
feeding stutf to the ration enabled the horses, in his opinion, to perform more severe 
labor, while at the same time they did not lose weight if the ration w as <liminishcd. 

Milk as food (U. S. Dept. A(jr., Farmers^ Bnl. 74, pp. 30, charts .1 ).—'fhis is a po]>u- 
lar bulletin, discussing the composition, chemistry, vjiriations, nutritive value, ami 
digestibility of milk and the comparative value of skim milk, cream, and buttermilk. 
The use of milk iii combination with other foods is treated of and a number of daily 
menus containing large and small amounts of milk are given. 

Vinegar, E. F. Ladi> (Xorth Dakota Sia, Bnl. 32, pp. 27S, 270 ).—A number of sjjiuples 
of so-called i>nro cider vinegar were examined. In the nntbor’s opinion there is mueh 
deception practiced, and the term ‘^piire cider vinegar” does not give a lair indica¬ 
tion of the product sold under that name in many cases. 

Coloring matter in confections, C. B. Cochiiax (Pennstjhania Dept. Apr. Jipt, 
1807, I, pp. 5S0--535), —The author oxaniined 21 samples of candy. Of the.se 10 wore 
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found to be colored with coal-tar colors. In aildition to sucrose, which was found 
in all the specimens, nearly all the candies contained glucose and many starch ami 
dextrose. No excess of mineral matter or other injurious substance, unless the coal- 
tar colors be regarded as injurious, was found. 

A number of artificial digestion experiments are reported on the effect produced 
by the coal-tar colors, aiiramin, Hisinarck brown, rhodamin, rose beugal, eosin, acid 
magenta, and methyl violet. The effect of all thesi* coloring matters upon peptic 
digestion was stmlic'd and tln^ effect of rhodamin. methyl violet, and eosin upon iian- 
creatic digestion. In all the tests 0.125 gm. of the coloring was used with 100 cc. of 
the digestive ferment solution and 1 gm. of beef. 

^‘Tn every ease the presence of a coal-tar color exerted some retarding inlliieuee on 
digestion. The results indicate that eosin and acid magenta interfere decidedly wit h 
jicptic digestion and tliat methyl violet produces just as decided interference with 
pamTeatic <ligestion. . , . 

*'Tt therefore seems to mo safe to assert that any substance so totally foreign to 
food as a coal-tar dye, which can be shown, when used in reasonable amounts, to 
r(‘tard artificial digestion, must rest under grave suspicion.” 

Handbook of subsistence stores ( T\ S, Jfar Dept., Office Commiafiarii (rcneral of 
Suhsistence, Doc. 19, pp. 100, fuj. /).—The foods, condiments, and other materials 
included umler the head of subsistence stores for the United State's Army are 
described. In many cases processes of manufacture arc given, as well as statistical 
and other information of a useful character. Among other points the effect of 
freezing and of heat on canned goods is discussed. 

Subsistence manual ( U. S. liar Dept., Offer Commmarij (ienei'ol of Snlmstevcc, 
Doc, SI, pp, o7). —In addition to matter concerning the i>urchaso and transportation 
of subsistence stores, information is given concernhig the rations, food materials, 
and care of food and other stores supplied by the Subsistence Department of the 
United States Army. 

Silage, C. D. Smith {Michigan tSta. Upt, ISOU, pp, lff7-lf/0 ).— The yield i>er acre and 
composition of corn cultivated in different ways and of sorghum raised for silag<‘ is 
given. The sorghum silage kept well. Owing to the woody sfems it contained a 
high percentage of crude liber which was not relished by the stock. 

The velvet bean ( Florida Agr., ‘7^5 (ISOS), .\V>. 13, p. 17il). —Notes are given on the 
value of the velvet lM*an for green manuring and on the use of the green beans as 
food. The latter shelled and cooked caused siirious although not fatal illness. 

Feeding value of potatoes, C. D. Smith {Michigan Sta. Dpt. IStn], p. Hi7).— 
This is a brief summary of work rejmrted in Bulletin 149 of the station (U. S. B., 9, 

p. 1081). 

On the influence of muscular exercise, sweating, and massage on metabolism, 
J. C. Dunlop, D. N. Baton, R. Stoi km.an, and I. Maccada.m {Jour. PhijHiol., 
{1807), No. 1-:t, pp. GO-91). — Five experiments wen* made with men. In three the 
effect of excessive muscular exercise was studied, in one the effect of sweating, and 
in one the effect of nuissagt^. The food, urine, and feces were analyzed and the 
income and outgo of nitrogen was determined. 

From the experiments the following conclusions were reached: Sweating and 
massage does not iiroduce any marked inJluence on metabolism. 

‘^Excessive Inuscular WMirk causes an increased catabolism of protein, this being 
shown by the increased excretions of nitrogen and of sulphur in the urim‘. The 
protein consumed is muscle ])rotein, shown by the increased nitrogen and sulphur 
excretions not being accompanied by increased excretions of uric, acid, extract¬ 
ive nitrogen, and ])ho8phorus, muscle being a tissue poor in niicleo proteins which 
produce these waste products. If the subject who performs excessive muscular 
work be in poor training, this consumption of muscle protein is accompanied by 
the consumption of the protein of other tissues which contain nucleo proteins, as 
shown by the increased excretions of uric acid, extractive nitrogen, and phosphorus. 
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There may here be a withdrawal of proteiu from other structures to effect repair in 
muscles, similar to the, transference of material seen in starvation, the protein por¬ 
tion b(dn^ retaim^d, while the iiiicleie aedd porfion is excreted. . . . 

‘^Our conclusions show the importanee of two ]»oints lon^ known to athletes ami 
others doin<^ excessive muscular work. 'Phe one is tlie importance of proper train¬ 
ing, for hy it an ahstra<*tion of proteid matter from li'-sm‘s oth**!* than innsch^ can ho 
avoid<‘dj the other is the importance of tlieir being a snfliciency of protein in the 
diet to comi)onsate for the loss which oc<*urs. An ahundan<‘e of protein in tin* diet 
of an athh‘te has other functions to fnllill beside this. It is re(inired during tiaining 
for building up the energy liberating mechanism—the protoplasm of mnsch*—and it 
is also r(‘(jnired after w'ork to repair that mechanism. The benefits of training are 
well known in other ways, such as preparing the heart for suddenly im-reased duty 
and limiting the after fatigue cllects.” 

Muscular exertion and gaseous exchange, L. SciiNVDiut (Inang. Dins., Hern. 
Mutiich: Oldenbonrg, iSlfti pp. fugn. J ).—A niimher of experiments with man in 
w'hich the respiratory tpioticnt was determined am reported. Souk* of the 8iibje(*ts 
were iu health, others ^^ore < ()uvalc8cent. The i>riucipal coucliisions reached were 
that muscular work increases metabolism, as shown by the increased production of 
carbon dioxid. 'fhe increase*, however, is diminish(‘<l if the labor is continued until 
it becomes habitual. In tin* same way an improvement in the general physical con- 
<lition -that is, a gain in strength—lowers the increased metabolism. 

Investigation on the source of muscular energy, K. Kmskr {Ztschr. JlioJ., ,36^ 
So. >3^ pp. S/iS-4IHj pi. 7 ).—A niiinher of experiments were made with the mt\scles of 
frogs. The subject of muscular (‘U(‘rgy is discussed from a math(‘matical standpoint. 

A further study of the influence of alcohol and alcoholic drinks upon diges¬ 
tion, with special reference to secretion, b*. H. Cjiittkndkn, L. 11. Mkndkl, and 
Jackson (<lm6r. Jour. PhynioKyliLSOS)^ \o.^?,pp. Su])plemeutiug pre¬ 

vious work on the effect of alcohol and alcoholic drinks upon the processes of diges¬ 
tion (K. S. K., 7, p. 971), the authors made a number of ex])erimeiit8 with dogs. 
8omc of the more important eouclnsions follow: The preseneo of strong alcohol or 
an alcoholic beverage in the mouth has a direct stimulating effect, (*ausiug for a 
short time an iiiereaso in the flow of saliva. Not only is the volume of saliva 
increased, hut also the amounf of organic and inorganic eoiistituents. This etieet is 
not peculiar to alcohol, hut is conimou t(» dilute acid (vinegar), ether vapor, etc., and 
is ayalagous to the ettect produced hy electrically exciting the nerves of the salivary 
glands. It Avas not found that alcoholic lliiids absorbed from th<‘ stomach had any 
influence upon the amount or composition of the saliva. Thus, Avheu ah ohol Avas 
introduced directly into the stomach of dogs hy injection Ihrough the stomach Avail 
no effect upon the salivary se( r<‘tioii avus observed. Hence, so far as our results 
go, alcohol and alcoholic, fluids are Avithout any speeifie effect upon the secretion of 
saliva except to produce a transitory stimulation of secretion while in the mouth 
cavity.’^ 

Alcohed or alcoholic fluids iner<‘ase A^ery greatly the flow of gastric juice and its 
content of acid and total solids. That is, it contains more acid, mon* solid matter, 
and more combined hydrochlori<* acid than the ordinary secretion. It is also 
strongly proteolytic. An iucreaso in the secretion of gastric jui<*e is produced not 
only by alcoholic tluids in the stomach, but also indirectly hy alcohol absorbed from 
the intestine, even if the latter is ligated. 

^Hf these results are considered in connection Avitli our previous observations upon 
the inffnon(‘e of alcohol and alcoholic drinks upon the jiurely chemical processes of 
gastric digestion, it is seen that side by side with the greater or h'sser retardation 
of digestive iiroteolysis caused hy alcoholic beverages there occurs an increased floAv 
of gastric juice rich in acid and of nm|nestionahle digestive poAver. The two effects 
may thus normally counterbalance each other, though it is evident that modifying 
oouditions may readily retard or stimulate the processes of the stomach according to 
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circumstances. Foremost among the latter is the rapid disappearance of alcohol 
from the alimentary canal. . . . This point has been very carefully and thoroughly 
tested by numerous experiments on healthy dogs with gastric tistulie, using proteid 
test meals, with the result that certainly in the stomach of dogs digestion is not 
retarded in any pronounced degree under the iiillueuce of alcohol or alcoholic iliiids. 
Of hastcucil digestion the results obtained gave little or no suggestion, and we must 
therefore conclude that the two diverse factors above referred to more or less coun¬ 
terbalance each other, so that gastric digestion in the broadest sense of the tiirm is 
not markedly varied under the intinence of alcohol or alcoholic Iluids. . . . Jn view 
of the rapid disappearance of alcohol from the iiite.wtinal tract it is plain that alco¬ 
holic fluids can not. havt* much, if any, direct influence upon the secretion of either 
pancreatic or intestinal juice.” 

Note on the digestion of starch in the stomach, \V. (J. A. Kobkhtson (/Voc.* 
Hoy. Sov. Kdiiihurgf J1 90-104). —A number of experiments were made 

with diseased and healthy men on the digestibility of starch by ])tyalin, the diges¬ 
tion of starch in the stomach, and the combined effect on starch of gastric and 
salivary digestion. 

Does the Stutzer method of artificial digestion furnish reliable data for 
deductions concerning the digestibility of protein? A. Sanotski (Zap. Xoro- 
Alexandri Inst. Selak. Khoz. i Lyesov, 10 {1S97), So.pp. 1-17). —The author i riticiscs 
Stutzci ’s mefhod of artificial digestion and believes too swt‘eping deductions should 
not he drawn. 

On the value of asparagin in feeding herbivora, 0. Kellnku {J'erhaudl. CicHell. 
Dent. Xaturf. u. Aerzte HraiumliweUj, OS (lS97)j pp. 110-114). —A brief report of experi¬ 
ments xu’ovionsly noted (K. S. K., 0, p. 10711). 

The poisons developed in foods during fermentation or putrefaction, with 
two illustrative cases, F. T. Asciiman {PennHyhunia Depl. Ayr. UpL 1S07, l^pp. 
727-740). —A general discussion of the subject. 

On a Soudanese grass, Dyboi ski (Compt. lUnd. Acad. Sri. Paru^ 120 {lS9S)y Xo. Ko 
pp. 771 j 772). —The autlior giv(‘S the composition of the seed of Paapalnm louyijlortim 
and compares it with other woll-knowii cereals (K. K,, 10, p. 70). This grain is 

used to a cousiderahlt; extent for food. 

Beets and the feeding of dairy cows; value of forage beets and dried and 
ensiled cossettes, L. (jluANDKAr (Jour. Ayr. Praf.y 02 {lS9S)y So. lOy p, Sio). 

On the origin of polled cattle, E. O. Ajcknandek (Her. Andra Xord. I.audtbr. 
Konyr.y SlockliohUy lS97y /, pp. lOSy 169; //, App. 13j pp. 12^ map 1). 

On the influence of the temperature of the stable on the productive capacity 
of farm animals, E. O. Auenandeu (Landlmanneuy 9 (1898)y Xos. lly pp. 171-173; 12y 
189-191). 

Fattening lambs, V. 11. Mumkohd (MieUiyan Sta. Rpt. 1890y pp. 267-283).—k 
reprint of Eiillcfin lliS of the station (E. 8. K., 7, p. 8S7). 

Lupines for pigs, IIoknuni; (Deal. Landw. F/twnc, 23 (lS9S)y Xo. 30y p. 394).—X 
brief account, condensed from Mittheilunyen der Vereiniyuny deuischer Schu'eiuziichtery 
is given of feeding lujdnes to pigs. The test lejiorted, which was of 107 da vs dura¬ 
tion, was made with 2 pigs. They were fed daily 1.5 lbs. peas, 1 lb. beans, 1 lb. 
barley, 1 ll\coarse wheat bran, 3 lbs. pota'ooH (poor quality), 0.5 lb. lupines, 0.125 lb. 
peanut meal ami molasses, 0.25 lb. iiiola.sses with a little milk and buttermilk. The 
])igs weighed at the bcginniiig 332 lbs. and gained 85.5 lbs. per pig at a cost of 
9.5 cts. per pound. 

The feeding and watering of horses, D. ITutciikox (Jour. Jamaica Ayr. Soc.y 2 
(lS98)y Xo. 3y p. 172). —A general article. 

Advantages and disadvantages of modern methods of poultry culture, 8. 
CrsHMAN (Ayr. MauHachusettHy 1897y pp. 93-113).—\ paper presented at the public 
winter meeting ol the Massachusetts Board of Agriculture at Taunton, in 1897, 
with a discussion. 
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Some points in the physiological chemistry and coagulation of 
milk, 1). F. Harris [Proc, Roif. Soc, Uditilnirgh, 21 {1S95-18!17)^ pp. 72- 
S9 ).—The author studied the physieal-elienucal condition of caseinogen 
in milk, the chemistry of the coagulation of caseinogen, the chemistry 
of casein, the digestion of milk, etc. He uses the term caseinogen to 
mean casein as it exists naturally in the milk, before it is coagulated. 
With reference to the (iaseinogen he concludes that— 

(^iscinn^en is not, in tin* onlinary ac-ceptation, in solution in milk plasma. It is 
in tlio most intimate association with the fat; in all jjrohahility the particles consist 
of fat in direct ratio and of caseinogen in indirect ratio to their hulk. In this sense 
caseinogen is 'particulate.’ 

"The art'uments that ca8<‘ino‘^en is present as an envelope are still entitled to 
res])C!ct; hut there is some evidence, pointing to this ]>roteid being interstitially asso¬ 
ciated with the Jat. 

" Roth the clots and precipitates in milk and in 'pure’ caseinogen are more or less 
eohosive agglutinations of the jireexisting particles; there is no trace of fibrous 
structure. 

" The so-called ‘pure solutions’ of caseinogen ai’e suspensions of paitides upon 
whose presenci^ depends their coagulahility, in whii h res])ect they resc'inble diluted 
milk or concentrated whey. Their pressure-liltrates contain no proteid.’’ 

The iiuthoFs experiments confirm Uinger’s view that the coagula¬ 
tion of casein is a twofold process, the first stage being the conversion 
of caseinogen by rennet into a soluble form of casein, which he calls 
ju-ocasein; and the second stage, the precipitation or solidification of 
this proeaseiu into a more or less cohesive clot or curd (casein). 

Hy analyses of acetic aeid whey and rennet whey the author shows 
that “there is some chemical difierence between the ])recipitation of 
caseinogen by an acid and the clotting of it by rennet—a difierence 
ab^e to be expressed, at least, in terms of the union of calcic phos- 
})hate. Some call this clot a caseate of calcium, ^formally in milk it 
may be so.” 

The eflect of various salts on the curdling of milk was studied, and 
the curdling of milk from which the lime had been removed by precipi¬ 
tation with potnssium oxalate and centrifugal force, using decalcified 
rennet. 

"Only the solubb^ salts of calcium, barium, and strontium can precipitate pro- 
caseiii. They arc concerned only with the second stage of clotting. , . , 

"One factor in the inhibition of clotting by certain potassium salts is the high 
alkalinity. 

"The absence of lime is a more pOAverful iiiliibitant than the presence of jiotash.” 

The experiments with artificial digestion of milk which had received 
difiereiit treatment lead to the following statements: 

"My experiments with milk mixed Avith Avator ir with CiiTIiO:, in order to render 
it more digestible, as it is alleged, tend to bIioav that this prop'rty is entirely due to 
the greater laxity of the clot whicli forms Avlieu the solid particles of milk arc, from 
any cause, separated from oue another. KAddeutly the power of renuiu for binding 
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particle to particle ia weakened when it has to act throii^^li a greater distance u])on 
these particles. None of these clots in diluted milk has the absolute laxity of the 
pancreatic clot iu milk. . . . 

“ I have <*on1irme<l Ihidin’s observations as to the superior digestibility of milk 
lieated to 1(H) C. . . . 

^‘Millv boils at 10t.;V ('. 1 have corroborated the statement that fresh milk yields 

a blue color with tim ture. of giiaiac, while boiled milk does not. 

“I am unable to snbstantiate the statement of authors that boih‘d milk is ‘ far 
moiM^ ditlicnlt to coagulate than nnboih‘d milk.’ . . . 

“Authors state that this ‘ ditlicnlty ’ is due to some of the calcic phosphate having 
bcconn* insolubh*. I can liml none of it upon ]>rolonged centrifiigali/ation.” 

Some investigations concerning separator slime, IUrtukl (KonL 
Mcjeri Tifin,, J:? {1^97), Xos. / J, pp. 19.), 199; 49, p. 507, ///.).—TlHMliitbbi* 
discusses the forinatic^n and composition of se[)nrator slime, and shows 
that the slime will vary in amount and character according to the care 
taken in drawing and handling the milk. Tlie ditference between the 
bowl slime deposited on tlie inner wall of the Alpha separator bowl and 
the ‘^separator dirt,” the de])osit found at the lower end of the central 
inlet tube serving as a stand for the AI))ha discos, is considered. The 
latter is dark gray, of a sandy and dry consistency, and contains mac¬ 
roscopic impurities, like parts of insects, animal and human hairs, i)ar- 
tieles of wood, etc. Viewed under the microscope it is found to contain 
more solid impurities and l(.‘ss casein and bacteria than the bowl slinn*, 
and is especially rich in epithelial cells, which occur only in small (pian- 
tities in the bowl slime. The separator dirt makes up from 4 to 8 ])cr 
cent of the total (piantity of slime. The diflerence in the ash contents 
of the twm kinds of slime is marked. The dry substance of the bowl 
vslime was in one instance found to contain 7.1 per cent of ash, against 
14.1 per cent in tlie dry matter of the separator dirt. 

The total amount of separator slime obtained in 50 trials varied from 
0.02 to 0.04 j)er cent of the milk separated, the average amount being 
0.03 per cent. The average water content was 05 per cent, wdth varia¬ 
tions from day to day of 3 to 4 per cent. The machine used was ai 
Turbine Alpha-Pony sepjirator. 

Ihe relation between the separating temperature, the acidity of the 
milk, and the amount of slime obtjiined is shown by the following 
results: 


delation hetwem temperature, acutity of milk, and amount of nlime. 


Lactic acid. 

Separator Hlimc... 


Tcni]»eraturo C. 


40 

45 

50 

55 

60 

65 

70 

75 

Per ct. 

Per ct. 

Per ct. 

Per et. 

7Vr ct. 

Per ct. 

Per ct. 

Per et. 

0.160 1 

0.16.5 

0 167 

1 0.165 

0.168 

0.156 

0.160 

0.165 

.0.32 

, 038 

j . 040 

.045 

.041 

, . 030 

.028 

.044 


80 I RT} 


Per et. Per ct. 
0. lOf) 0. l«l 
. 036 ; . 046 


The increase in i)er<*-entage of slime with increasing acidity of the 
milk is due to the greater separation of the casein under these condi- 
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tions. Below 70® C. tliere is a direct increase of slime with the increase 
in neidity, but above 70^ the amount of slime depends on the heat and 
not on the degree of acidity. Abnormal conditions in the milk (e. g., 
admixture of colostrum milk) <lecidedly inlliience the slime formation. 
Ill case of cows attacked with foot-and moutli disease the slime content 
ol the milk has been found to reach 0.3 per cent of the amount of milk 
separated, instead of the normal 0.03 per cent.— f. w. a\ oll. 

Skimming and churning in Swedish creameries, X. Engstrom 
{Tidslr, LaniUmiin^ is {1Sf)7)j Nos. jjp. :i!K pp. — 

investigations were conducted during the spring and fall of 1<S07 to 
study the losses of butter fat in skimming and churning in the Swedish 
creameries participating in the iieriodical butter exhibitions. In all, 
50S samples of skim milk Averc examined, about half of this nninber 
being separated at pasteurizing tem])erature (05 to 85^ ( 3 .) and the 
rest s(‘i)arated at 25 to 35^ C., with the exception of 35 samples whi(di 
Avere from the gravity cold-setting system. Over half of the samples 
Averc taken in the spring and the remainder in the fall. In sampling the 
skim milk, samples of 500 cc. each weie taken every half hour on tive 
successive days, and 50 c-c. of the united daily samples were used. 
Ninety per cent of the samples Avere from l)e Laval separators, nearly 
all of which Avere Aljiha separators. 

. As between the two kinds of Alpha separators, old anil new, the 
average fat content of the skim milk from old-model machines was, 
pasteurized, 0.00 per cent; uupasteurized, 0.13 ])er cent; and from the 
new-model machines, i)asteurized, 0.10 per cent; unpasteurized, 0.13 
per cent. From 00 to 05 per cent of the samples from pasteurized milk 
contained under 0.15 per cent fat, and 55 to GO per cent under 0.1 per 
cent. Where the skimming Avas done at lower temperatures the fat 
content of the skim milk was under 0.15 per cent in GO to 70 ])(*r cent 
of the cases, and under 0.2 per cent in 8G to 00 jier cent of the cases. 

Tlie samples of buttermilk analyzed, numbeiing 450 in all, Avere com- 
])osites from the churnings of several successive days. The average 
results obtained are shown below, with variations. The loss of fat in 
the buttermilk per 100 kg. of whole milk is also given in the table. 

Anah/ses of santplcs of bnitvi'milk. 

j ' Loss of fat ill l>nt- 

I I'at rontent of but- ■ tminlk. imr 100 
tonnilk. j kjr. “f whole 

1 I milk 

i Pasteur- rii]ms- | Pasteur- ITupas- 

i/e«l. ; leiiri/.eil. izeil. ; teiirl/eil. 


I Pvrrcnt. 7Vrrv«7. Kq. Kq. 

Maximum.: 1.48 0.91 ‘ o‘2G 20 

Miniiuiini. .18' . 20 j .02 .02 

Average. ' .:i8 .38 .047 .or)3 


The samples from pasteurized milk contained, on the average, the 
same amount of fat as those from the unpasteurized milk, while the 
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averag:e loss of fat in the buttermilk per 100 k". of whole milk, was 
slight!}" less in case of the samples from ])asteurize(l milk. This result 
is contrary to the teachings of the Danish pasteurization exi)eriments 
(E. S. E., p. 402). The average loss of fat from both ])asteurize(l and 
unpasteurized milk was 0.040 kg.— f. w. wole. 

Butter fat in cheese {PennHyJtania Depf. A<jy\ Bnl, H4^ pp, 6:2-71), — 
‘‘In order to settle, in a practical manner, the (luestioii of fact as to 
whether the standard of 32 per cent of butter fat in a full-cream (4ieese 
was impracticable, Professors Aschman, Erear, and (kx'hran were 
directed to have 100 samples of cheese selected in their respective dis¬ 
tricts and have them carefully tested for their percentage of butter 
fat, and it was agreed by all parties interested that the result of this 
test should be deemed conclusive.” 

The results of these analyses are tabulated, Aschinan’s average 
being 32.0 per cent of fat 5 Krear’s, 35.3, and Cochran’s, 33.0. 

“While a number of samples ran below the full-cream standard, 
there is evidence for the belief that they were in reality ‘skim-milk’ 
cheese, and would come under one of the lower classifications of the 
law, but few falling below that of ‘three-fourths cream,’which recjuires 
the presence of 21 jier cent of butter fat.” 

“[The conclusion is reached] that the standard of 32 ])er cent of 
butter fat for a ‘full cream cheese’ is not too high and is readily attain 
able by any careful and practical manufacturer, and that it is in favor 
of rather than against the manufacturer.” 

To study the variation in the composition of sampl(‘s taken from 
ditferent parts of the same cheeses, series of samples were examined 
by the above analysts, and the results are given. It was found that— 

“The slight variation in the amount of butter fat in dillerent por¬ 
tions of the same cheese, the rinfl being discarded, is not of suflicient 
amount to iiiHuence results, and that even this slight variation may be 
avoided by taking the samples with a cheese ‘trier,’ which insures a 
fair section of the cheese.” 

To test the variation in fat content of cheese made under jiractically 
the same conditions on different days, cheese made by one maker on 
ten successive days was analyzed. All of the samples contained over 
30 per cent of fat, and the variation betweim the maximum and mini¬ 
mum was 3.42 i)er cent. 

“Under proper management the variation caused by the milk of dif¬ 
ferent days is not of sufficient importance to modify results, especially 
as it is not the intention of the dex)artment to prosecute upon close or 
small margins.” 

The fat content of a number of samples of fancy cheese is given, 
with the selling price per pound. 

The college herd, C. D. Smith (^Michigan Sfa. Jipi, 1896, pp. Tim iiuli- 

vidual record is given for 12 cows for one ye.-ir, showing the {iinount and cost of tlie 
food eaten, amount of milk and hotter )>rodnccd, ]»rofit, etc. The yield of milk 
ranged from 4,946.6 to 16,981 lbs.; the calculated yield of butter from 173 to 652 lbs.; 
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the cost of food per pound of butter from 5.5 to 16 cts.; and the net profit from 
$6.08 to $94.05. Except in tlie case of one cow, the cost of butter was under 9 cts., 
and then(*t profit for the y(‘ar exceeded $22. 

Th<i 3 cows giving tlie greatest net profit wore the .3 cows consuiiiing the most 
feeil. . . . On the other hand, College Dauie.JjO liroeq, the average per cent of 

fat of whose* milk was 6.33 per cent, returned, on account of her large yield of fat, 
a net profit of $42.99, although her total cost of feed was but $36.10, an expense loss 
than that of any oth<*r cow in the herd save one. . . . 

These cows vary, evidently, in their capacity to eat and digest food; they vary 
also in their capacity to return in butter fat an amount corresponding to the feed 
<‘onsuined.^’ 

Dairy records, C. D. vSmitu {Michigan Sia. Jipt. pp. 'J2S-'2GGj figti, 8). —A 

reprint of Bulletin 127 of the station (E. H. K., 7, p. 885). 

On the occurrence of tubercle bacilli in market butter, L. Kabinawitsch 
{ZtHchr, Hyg. u. Jnfektionftkrank.^ 26 {/897)y p. • aha. in Centhh Jiakt. n.Par., 1. Ahi.y 
22{18l)7)y Xo. 20-Jly pp. 610-61?). 

Some of the dangers surrounding the dairy, E. F. Britsii (Dietet. and JJyg. Gaz., 

14 (mV), Xo. 8j pp. 142-144). 

Annual reports of the butter and cheese associations of the Province of 
Ontario, 1897 {Toronto: Ontario Dept. Agr.j 1898^ pp. 17?i). —This contains the pro¬ 
ceedings of the annual nH‘eting of the associations, inclinling various pajicrs on the 
feeiling and management of dairy stock, butter making, cheese making, creamery 
management, etc., with a list of members, financial 8tat(‘mont8, etc. fhe papers 
are largely quite popular, those by the college and station oflicers being based on 
work re-iiorted in detail elsewhere. 

Annual reports of the dairymen's and creameries’ associations of the Province 
of Ontario, 1896 {Ontario Dept, Ayr. Upt. 1896^ 7, pp. 1~2S0), —The proceedings of 
the annual meetings of* these associations. 

Report of cooperative dairy experiments for 1896, 11. H. Dean {Ontario Dept. 
Agr. Upt. 1896, f, pp. ‘?66-?98). —A v<‘ry brief account is given of cooperative experi¬ 
ments inadi^ by private parti<*s on the otfeet of an im rease in the fat content of the 
milk on the yield aiul (juality of cheese, etfect of milling curd af different stages of 
acidity, effo<*t of putting curd to press at different temperatures, and effect of wash¬ 
ing on quality of butter. 

Dairy bulletin by the dairy school, Guelph ( Ontario Agr. Got. and E.rpt. Farm liul. 
107, pp. 8.2). —This consists of popular articles by different authors on methods of 
sewage disposal, milk testing, care of milk for cheese factories and creameries, mak¬ 
ing a starter, sejuirators and the separation of milk, butter making in the creamery, 
butter making on the farm, and cheese making. 

On the milk trade in large European cities, W. Mimue-Kaas { Tidxakr. Xorake 
Landbr., 5 {1898), No. 8, pp. 97-119). 

Composition of human milk, A. II. Carter and H. 1). Richmond {Frit. Med. 
Jour., 1898, 1, pp. 199-203; aha. in Jour. Chem. Soe. [London^, 1898, Xo. 4?6,p. 17o). 

Cheese yeasts and their systematic application in practice, O. .Ioman-Olsen 
(/ kr. Jndra Nord. Landthr. Kongr,, Stockholm, 1897, T, pp. 465-468; II, App. 17. 
pp. 0, HI.). 

The best medium for lactic acid ferments, O. Jensen {Centhl. Jiakt. n. Par., 2. 
Aht., 4 {1898), Xo. 5, pp. 196-199). —The author found a particular kind of peptonized 
milk furnished the best medium for a number of lactic ferments. 

A preliminary bulletin on the pasteurization of milk, C. D. Smith {Michigan 
Sta. lipt. 1896, pp. 413-442, figs. 6). —A reprint of Bulletin i:i4 of the station (E. S. 
R.,8,p.630). 

On the manufacture of Thyboe cheese, B. Bogcild ( Vgeakr. T.andm., 43 {1898), 
Xo. 13, pp. 162-164). 

Branding cheese {Pennsylvania Dept. Agr. But. 34, pp. 50-52).—K discussion of the 
State law requiring the branding of cheese, with some of the difficulties that have 
boon met. 
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United States vs. Canadian cheese in England, Dickinson (U. S, Consular 
JiptH., fSftSy yo. pp. 109-1 n ).—Statistics are quoted on the export of cheese from 
Canada and the United States to England. (Jonsider.ahle, more cheese was imported 
from Can.ada than from the United States. The Canadian (sheeso was valued at 9.12 
cts. per pound an<l tlie United States (dieese at 9.2.S cts. 


VETERINARY SCIENCE AND PRACTICE. 

On a new infectious disease of cattle, (J. 15osso [Centhl, Hakt. u. 
]*ar.j 1. Aht^ 4^2 (7(SV>7'), No, 18-1!^^ pp. 587-5pi. 1 ).—A disease discov¬ 
ered ill the iieig^ldtorhood of Pavia, Italy, is desia ibed wliieh is similar 
toeharbon or hemorrhagic .septicemia, but can not be classed as either. 
It appeared siuldeuly, developing’the following symptoms: Temi^era- 
tiire, 31)0 (j j eud-chewing .slow, almost none; weakness in the lumbar 
region and hinder parts; continued attempt to ])ass feces; sun*ering 
severe. After three or four days the animars strength disappears and 
it succumbs, moaning painfully. 

In a herd of 21, d died. The disease was found on wet places and has 
be en ob.served on dry or high ground. Infection appears to be through 
drinking water and food. Autopsy showcql the heart, caronal artiTies, 
ami veins about the sulnfs urivnlo rentricularis crowded with ecchy- 
inoses from the size of a needle point to that of a needle head. The 
entire surface of the ventricles was covered with them. The blood was 
reduced to a thin coagulum. The cardial lymph vessels were very 
noticeable and were abnormally swollen. The kidneys were very 
hyi)eremic, dark red to violet, inclined to black. 

Culture studies brought to light a motionless bacterium IJ p by 0.5 
to 0.8 fi in size, which resisted many of the usual staining reagents and 
withstood Cram’s decolorizing method. Some obtained from the kid¬ 
neys, where they are very numerous, measured 2.7 // long. Injection 
exxjeriments with guinea pigs, dogs, and white mice resulted fatally in 
18, 18 to 24, and 00 liours, respectively. 

Histological studies showed that the chief alterations occur in the 
]Maipighian glomerules of the kidneys, where there was found great 
changes in the vascular walls and a great increase in the number of 
muscles in the endothelium of the vascular loops and the scaling of the 
outer epithelium of Powmaids capsules, all of which may be character¬ 
ized as (Homerulo nephritis. The si)ecitic organisms can bo found in 
large numbers inside the vessel cells in the lymph spaces. 

The diaease is very different from the now septicemia with nephritis 
described by Thomasseu as occurring in cattle, some of the differences 
appearing in the turbid urine in the latter disea.so and the motile 
organism. The organism is also distinct from that found in cases of 
nephritis found by Hess, Pflug, Mazanti, Rivolta, Mircoli, and others. 

Some diseases of cattle, N. S. Mayo { Kan,sm Sta, Bui. dD^pp. lOS^ 
ISij Jiffs. —This gives a brief pofuilar account of Texas itch, black¬ 
leg or symxitomatic anthrax, tuberculosis, and Texas fever. 
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From various parts of the State reports were reeeived of a skin dis¬ 
ease, ideiitilied as Texas itch, caused by tiie mite Psoroptes comntuniff 
bovis. 111 the outbreaks observed the mite was introduced on cattle 
from the ranj>e.s of the South and West. The disease spreads rapidly 
througli a buiudi of cattle, a])parently by contact of the diseased and 
healthy animals, and indirectly by ])osts, feed-racks, etc. As remedies, 
einnlsions of creolin and /enoleum (the latter in the proportion of 1 to 
and a])plied with S])ongcs, cloths, and scrubbing liruslies) gave the best 
results. The cost is 2 to 3 cts. per head. The lime-sulphur remedy is 
also recommended. 

In opposition to the usual statement that blactkleg is more prevalent 
in low and wet lands, the fact is noted that it secerns to cause greater 
losses in the western part of Kansas, where the altitude is almost 4,000 
ft. and the rainfall less tlian 20 in., than in tlie eastern part at an altitude 
of less than 1,000 ft. and an annual rainfall of nearly 40 in. Treat¬ 
ment is thought unsatisfactory and the best remedy is prevention by 
vaccination. 

The results of tuberculin tests are given. From the fact that, accord¬ 
ing to records (collected from various sour<*e8, of 11,304 cattle tested in 
the United states 5,750 reacted, and that the number of errors was 12 
or about 1 in 050, the author concludes that the test is very reliable. 
From the same sources it was found that dilVerent breeds seem to be 
alfected in diJferent degrees, as shown in the accompanying table: 

Table shon'iufj Ihr diHlrihatitm of tabervuloah ht) breeds. 

.,1 Xuinlur Numlier 

* * trstj'd. n jH tiiiji. 


J(ir.sc\, iKin* Jiiid j;ijuk‘s. Ill 77 

Slior t iini ii, ]nirr juiil ;ii ades. !U 

ilulsieiii, and jiiadrs. lL'7 

n’sliin*, ]»un‘and grades . 18 112 

(lutnn.sn.N, ]>iire and .’ulrs . i:j 7 

I)fV(»n, 1)1111} and };riidL‘a. 2U 11 

Ji» d Collrd, ]>ure and ;^rad«-.s— . 7 

A herdcell-Animus, puie aiul jii adi .''. i:{ H 


Exiieriments were jierformed in infeiding cattle with Texas fever by 
means of lUtophilua borisj which coinjiletely contirmed conclusions 
arrived at by Dinwiddie, Francis, Connoway, and the lUireau of Animal 
Industry. An account is given of several outbreaks of Texas fever. 
In one case infected cattle were shipped into Kansas from noi*th of the 
national quarantine line, but were found to have first come from south 
of it. In another case 170 head of cattle from (hilifornia communicated 
the disease to a herd of 350 natives, 30 of which were lost. The com¬ 
paratively small loss is attributed to the small number of ticks on the 
California cattle. 

Although remedial treatment is not satisfactory, it is thought that 
some relief may be given by removing sick cattle to shady and com¬ 
fortable quarters, drenching them with sweet milk and rmnoving the 
ticks. The quarantine method is the most eliective remedy. 
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EXPERIMENT STATION RECORD. 


A case of a contagious epidemic of pseudotuberculosis in 
sheep, Tukskk (Ztschr, Milchhyg.^ 9 {J897)j No. 7; ahs. in Centhl. Hakt, 
u. Par., 7. .1^^, ^0-21^ p, 67.5).—At a jslau^^hterhoiise in 

Danzig 44 out of a Hock of 150 8 to 12 year-old sheep were found 
infected with a disease identified as pseudotuberculosis. Enlarged 
glands, which were wsoinewhat evident before death, came to light when 
the animals were slaughtered. These glands contained abscess-like 
formations of a greenish yellow color, but neither caseous nor crumbly. 

Report of the meeting of the German naturalists and physicians at Bruns¬ 
wick, <>. WiHiKs (Cen1hl. HaU. u. Par., 1. Ahi., J2 (/.V.V7), No. pp. (iSr'i-tAiS .— 

Ouo of Uio proiiiinoiit facts lu onglit out iu the suiniiiary ol’ the }>JH)crs read on tuber¬ 
culosis at the meeting is that milk maybe tubei<*ulous without the udder itself 
being a Hoc ted. 

An investigation for the repression of beri-beri, C. Ei.ikman {Arch. Path. Anat. 
Physiol. [ llrchow], 9 (1S97), Xo. 7, pp. lS7-I9f; ahs. in Crnthl. HaU. u. Par.. 1. Aht., A2 
{1S91), Xo. lS-10, jyp. oSUjfalo ).—lii .lava a diseas»‘ which roscnibles buiiiuu beri-beri 
occurs ill rice fed jioultry. It is concludi‘d from feeding expcririwnts tliat sonn*- sub¬ 
stance occurs in the so-called silver husk of rice that neutralizes the elVoct of feeding 
rice to hens. 

Studies in immunization against Staphylococcus pyogenes aureus, 1\K1 (;hkn- 
UAt ii {Peitr. Klin, ('hiranfie, IS, Xo. 1: ahs. in Centhl. JlalA. u. Par.,!. Abt.,2J {1897), 
Xo. 22-22, pp. 712, 7IS). 

Protective inoculation (Centhl. liaki. a. Par., 1. Aht., 2 * {IS'j7), Ko. :0-21, pp. 
G"ll-(12 ()).—A review <»f fourteen papers on the use of tuberculin and on analogous 
ag(‘nts ill other diseases. 

Parasitological notes, M. Stossicii (Pol. Sov. AGriat. Sr. Sat.. IS ( ISO}), pp. I-10, 
ph. 2; ahs. in /oot. Centhl., J {/S9<s), Xo. t, p. 124). —New hosts are noted for Ascaris 
tneyalocephala and otlnu' parasites. 

On the occurrence of scarlet fever in animals, K. Hkiii.a ( Centhl. Pakl. n. Par., /. 
Ahl., 21 (1897), So. 20-21, pp. 777-782). 

Contribution to the etiology of typhoid affections in the horse, (i. I*. Piana 
and I>. Galij-\'alki{Io (Moderno Zooiatro, 1897; ahs, Centhl. Pakl. n. Par., 1. Aht., 22 
(189}), So. .2(i-21,p. CIS). 

On anthrax of the lungs, M. W. I^ktkoff (Puss. Archie. Path. Klin. Med. u. Pakt., 
3(1897), So. C,p.Sf)S; ahs.in i'enthl. Pakt. n. Par., 1. Aht., .2,7 (ISUS), So. 3-C, jt. 219 ).— 
A case ol‘anthrax in a brush maker is described in detail. The- jierson di(al within 
six (lays. Identy of evidence was found to show that the germs outmed through the 
respiratory passages. The baeilliis was also found in the peri-hroneliial and siih- 
plenral lyrnjdi vessels, in the lymph glands, and in the kidneys and spleen. 

Tuberculin investigations at Hamra (Sweden), O. SvKNSTKti.M (Tidskr. LandU 
man, 18 ( 1S97), So. 4C,pp. 8,23-828 ).—Experiments were made on the application of 
tnhercnliu inoenlations as a preventive against tuhorculosis. It was foond that 
tuhereulin is of no heimiit for this ]nirpose, and that by making repeated tiiberenlin 
injections <jn liealthy animals no reaction may ho obtained if the animals are exposed 
to contagion and after sonn^ time again tested with tuberculin. Animals should not 
therefore ho injected too often with tuberculin, viz, not to exetajd twice a year. It 
is furthermore noted that tuberculin will finally fail to give a reaction with animals 
which have reacted once or several times.— f. w. woll. 

Bacteriological study on the transmission of Bacillus anthracis from the 
mother to the foetus, C. Massa (/Vi/. Med., 189C, pp. 120, 121; ahs. in Centhl, Pakt. 
H. Par., 1. Aht., 2,2(1897), So. 22-23, p. 704). —Twenty-five animals, reprosen ting dogs, 
guineas, mice, and cats, and 111! fieti were studied. The eonclnsioiis drawn are: The 
traiismissiou of micro-organisms to the fietiis can take ]>lace only through ]>Ia(‘eutal 
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lesions. The placoiita in oliarboii rhanprrs rapidly after death, undergoing a p<‘euliar 
deeonipoHition, no l»aeilli oceur, and Mie dead fa*tiis does not always contain bacilli. 
These are found only in tlie blood and in the surrounding aniniotie jlnid. 

New discoveries on Bacillus tuberculosis; its transformation in the common 
saprophyte, and its resemblance to the Coli bacillus, J. Fekkan {Xourellex 
(liVonrerteH sur le hdcUle ile la tnhervnloHe; La !ranxformation cn xaprophyte rulyairr vt 
son rapprochvmenl da genera Coli bamlli. Jlarcvlona, ISU7; abx. in Cetitbl. Jiakt. a. Par,, 
1. Aht., {LSU:)j Xo. JfJ~J?,pp, iS:], ‘fS4). 

Tubeicitlosis in cattle, E. A. A. (JkaN(;k (Michigan Sla. Ilpt. isur,, pp. 402-417 ).— 
A reprint of Hulhdan of the station (K. S. Jv., 8, p. t>25). 

An investigation of tuberculosis in the ass, .Ii lme (Zlschr. Ticrnud., / (/av^‘), 
p, 461; abs. in Ilakt. a. Par., 1, Abt., 27 (1SD7), Xo. 20-71, p. ^7/).—It was fouinl that 
the ass is by no means iinmuin* to tubereulosis. 

A rare case of udder tuberculosis, Eiiuiiaudt (Schweiz. Arch. TicrheilL., 1S06, 
pi. 2; abs. in Ccntbl. Halt. n. Par., 1. Aid., 77 (1S07), Xo. 70-21. pp. 61.:, 0/4).— 
In a healthy cow tliat two months previous to slaughtering had been diagnoscMl as 
atVeeted witli t.uberenlosis of the mlder there was found cvi<lenee. of old lesions in 
the liddiT and of fresh miliary tuberculosis in the lungs. 

Investigations of bovine tuberculosis in Finland, 1894-95, C. Aiilman and H. 
Sawkf.a (Landtbr. Siyr. .Ucddel., 1S:C^ So. 2o, pp. 167-lSO). 

The contest against bovine tuberculosis, li. 13axcj (/>er. Andra Xord. Landtbr. 
Kongr., Stockholm, IS!C, I, pp. 2o0 770). 

Life history of trichina, .1. W. (iUAiiA.M (Arch. Mtkros. Anaf.,2()(lS!0 ), pp. 210-272, 
ph. : abst. .hair. Hoy. Micros. Soc. f Aoadow], iSOS, Xo. 2, p. 10 ).—Tlu* tact that young 
trichina occur in the body cavity free in tln‘ tissue and aie uiaM]nall,> distributed in 
tlie dilVerent groups of mnseles the author bolds is not 8U2)ported ))y the idea of 
active migration, while I he facl that embryos oecur in the blood, that the tiubryo 
has been found in th<‘ art<*ry of the diaxdiragin, that oinhryos occur in hlood clots in 
the lungs, and the cxisteiiec' of h‘sions and the bleeding of ea]>illarie8, and the 
ra])idity of distribution are arguments in favor of the distribution of the parasite 
being by means of tlie blood vessids. 

Filaria and Spiroptera, M. Stossicii (Hoi. Sov. Adriat. Soi. Xat., IS (LsV7), pp. 
12,-162; abs. in Zool. Centhl., 2 (IStfS), .\o. 4, p. 124). —.\ nionogra2>li treating of 317 
species of parasites belonging to the genera Filaria, Spiroidera, Oxysjjirnrji, Fila- 
roiiles, Spiroxvs, and Uoiigyloucina. 

The duration of immunity after illness with foot-and-mouth disease, Ken nek 
(Herlin Tierdrzlt. H’l'hnschr., 27 (1S07); abs. in Ccntbl. Hakt. u. Par., 1. Aid., 22 (1S07), 
Xo. 20-21, p. 621). —A half year after the disi'ase atfccted a. herd of catth‘it appoareil 
again. The animals tliat had hecii aflected in the tirsfc attack esca])ed the second. 

The struggle with foot-and-mouth disease, IIoene (Herlin TUrdrzll. IVrhnschr., 
27 (IS07); abs. in Ccntbl. Hakt. u. Har., 1. Abt., 22 (1S9'7), Xo. 20-21, p. 621). 

Observations on the etiology of foot-and-mouth disease, V. Baues and G. 
Pkoca (Ccntbl. Hakl. a. Har., /. Abt., 21 (1S07), Xo. 27-72, pp. S2,2-S40, figs. 2). —The. 
author found stwcral ])actciial forms and believes that ho has isolated one, a fungoid- 
bacterioid, that is the cause of the disease. This form is of uiieertain position, luit 
it calls to mind Jhibes’s Ascohacierium liilem. Injection of cultures ])r(nluro<l the 
fever. 

The causes and importance of udder diseases, .1. Wennekholm (Her. Andra 
Xord. Landtbr. Kongr., Stockholm, 1S07, J,pp- 160-174). 

A case of three-fold infection, E. Gussew (Ccntbl. Hakt. n. Par., 1. Abt., 21 (lSd7), 
Xo. 27-24, pp. SiOS27, fi(j» 1 ).— Infection with Bacillus of charbou, a ims-forvniug 
Streptococcus, and Fraeukera l)i]docoecu8. 

The origin of tetanus antitoxin in the animal body and its relation to tetanus 
poison, A. Knokk (Fortsvhr. Med., 1897, No. 17; abs. in Ccntbl. Hakt. n. Par., 1. Abt., 
22 (1807), Xo. 18-19, pp. 567-568). 
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EXPERIMENT STATION KEI^OUD. 


Topograpmcal anatomy of the horse, W. Ellknher(JEU and H. Baitm (Topo- 
graphische-Jnatoviie dea Pferdva. Jierlin: Paul Parey,1807, <> roh., pp, [Ptl; irr, in 
^^att{n', 0(1 (JS!);), \o, 14G0y p. 6S0). 


TECHNOLOGY. 

Paints and painting materials and miscellaneous analyses, H. 

IJ. llARKiNirroN and l\ 8. Tilson (Texas Sfa. Bui. — 

Tesi;S of tlie drying proiierties of crude and refined cotton seed oil and 
analyses of tliirteen sain])les of coininercial paints are reported. The 
coindusion is drawn that cotton seed oil may be used lor rough outside 
painting in summer weather, especially it* mixed with a dryer, but in 
no case will it give the luster or haidness which may be obtained with 
linseed oil. "‘Its durability may, however, be even better.” It is 
recommended to buy the oil and pigments sei>arately and mix them fo 
suit, rather than to buy the ready mixed juiints. 

Analyses ot* 30 sami)les of* mineral waters, 2 of* damaged cotton seed 
meal, 0 of coal, 4 of copper ore, 2 of iron ore, 2 of clay, 1 of fertilizer, 
1 of calcareous shells, 2 of asphalt, 2 of ashes, and 2 of satol (whole 
jdant and inner imrtion), and the results of an examination of 2 distil¬ 
lation by-products from lignite tar are also reported. 

Notes on cold storage, F. \Y. Rane (Proe. Bor. Prom. Ayr. Bri.^ 
1897jpp. 5S-o9). —This is a general discussion of the us(i of cold stor¬ 
age for the preservation of agricultural [)roducts of various kinds, 
including an ac^count of a cold-storage cellar constructed at the New 
llami)shire Htation in which apples and potatoes w(U(^ successfully 
stored. The principle u|)on which this storage cellar was (jonstructed 
is thus explained: 

“ It might he termed (climate eold storagi*, and consists ol“ stndving and husband¬ 
ing the lowest temperatures of one’s elimato to do one's bidding. 'Fhero are few 
days at a stiotcli from Septeiidier until late in spring in Now England, for instance*, 
but that the teinporature falls at some time sniliciently to utilize it for cold storage. 
Uoing pro]»ared to retain this teinjicrature in cellars or buildings constructed for the 
purpose until a similar or lower temperatnn* is again realized is the key to its suc¬ 
cess. From (5\|)erienc<i it is believed this simple method can with comparatively 
little care ami expense 1 m*. made more nsefnl at ])resent (in this our transitory stage) 
than all otln“rs. It is not offered to fake the place of other sn stems already men¬ 
tioned, but to meet an api»arcnt net‘d in our rural districts.’’ 

Wool Bcouriiig, F. F. IjADD (Xorth Dalota 8ta. Hnl. 3;'^, p. ,J7l ),—The losses in 
weight (iom scouring three samples of wool wore 60.01 per cent, 62.61 ]M*r cent, and 
61.77 j>er cc^il. It is stated that these w« re “fair samples from the sh<*ep as found 
on the prairies in the sheep Indt of Ihe western part of the State. . . . Data that 
have c.oim* under the observation of the writer have shown a loss of from 55 to 70 
per cent from scouring samples of North Dakota wool.’^ 

Ou the natural occurrence of large amounts of potassium chlorid and sodium 
chlorid in the juice of grapes and in the wines of the saline regions of Oram 
E. Honjean {('ompt. RvniL xicad. Set, Paris^ /Jd (AsVaV), Xo, 18, pp, 1 i73-137 1;\. —The 
French law rciiuires that wine shall not contain Jiiore than 0.607 gm. of chlorin per 
liter. The author found more than this in grajms of the provyicc^ of ()ran and in the 
wine made from these grapes. 
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A study of some bad wines, E. Kayskk (E JiAKitA (Jtui. S<;i. Atjron., 1S9Sj /, 
No. Ijpp. 25-oti), 

Castor oil manufacture (ProduarH iiaz. and Settlers lUrord | W estern Jwfl/ra/m], 
6 (lS08)j No, p, 127), —A short note on tlio inetlnxl of c*\tr;u tin«^ tho oil. 

AGEICULTURAL ENGINEERING. 

Progress in timber physics, U, E. Eernow (T. S. Prpt, Af/r.., 
Division of Forestry (Jirc, pp :jo^ dyms. JI, tahlrs lo ),— Th(i inllu- 
eiico of size on test rovsnlts and distribution of inoistiire as factors in 
timber physics are reported upon at some leiigtli. The circular also 
contains some notes by S. T. Neely ou the Endwise-compi ession 
strength to breaking load ol* beams/’ Tlie most important conclusions 
given in the cinmlar are as follows: 

‘^A diaVronco in Htreiigth \:ilin‘.s deriviMl from a iV w sjiocinn iis of tin* saim* kind 
of wood, lip to 10 per cent for (‘onifeioua wood and to lo ])cr cent for haid woods, 
(ran not he coiiHidered a dilVtirem^o of practicral importanct^; such ditVrrenc(‘s can not 
be relied ujmmi as furnishing a criterion of tlnr ijuality of the material. 

^‘Tho size of the test jiioce does not in itself inllnenco strength values (cvcejit in 
com]»re8siou erndwimr when the size is less than a. cube). 

^ESmall test pieces judiciously 8(3lectcd furnish a bcttt‘r statement of average values 
of a spoedes than tests on large b«‘aius and columns in small numbers. 

'‘A largo series of tests on small pieces w ill give practically the sam(‘ result as 
such a scries on large beams and columns; hence, there, is no need of linding a coefli- 
eieiit with which to relate the results of the former to eoiistriietion uuMubers. 

^*'rhe intlueneir of moisture ou strength a|>pears even greater than tlnr former tests 
and statements from this Division have iiidicat(‘d.’' 

The most important discovery of all is tluit worked out by 8. T. Neely, 
as follows: 

“The strength of beams at elastie limit is (M|nal to the sti-ength of the material in 
comiiression, and the stnsngth (d’ beams at rupture can, it a])j>ears, la* directly calcu¬ 
lated from the compressioii strength; the relation of’eompri‘ssion strength to the 
breaking load of a beam is capable of mathematical exjnession.'^ 

Dynamometer tests on farm wagons, ('. J). Smith (Mic/iiyan Sfa, 
lipt. 1806 ,, p, 110 ), —‘‘On good roads the tinift of wide and luirrow tired 
wagons was about eipial. On jtlowed Jaiul ti luirrow tired wagon pulled 
45 per cent harder than one with wide tires; on a road with sand 1 in. 
deep, 25 per cent harder; and on .sod, U> per cent harder. A wagon 
not greased pulled 18 per cent liarder than oiu‘ greased.” 

Shrinkage of cord wood, ('. D, Smith (Michiyan ISta, Upt. lsyt,\ j^p, 
110 ^ 111 ), —Five cords of freshly cut, l8-in. green beech wood weighed 
14,836 lbs. on February 7. The wood was piled out of doors, and ou 
October 1) it weighed 7,118 lbs. ‘‘Twenty (*ords of 18 in. slab wood 
split into stove wood gained 10 per cent in bulk in the operation.” 

Drainage by means of fascines, R. Sciimoldt {I>ent. I.andw. Presse, 

No. 2^, p. 202). 

Windmills, M. Ringklmann {Jour. Ayr. Prat., OJ {JS9S), J. \o,2/,pp. All. 702). 

Irrigation on our farm, R. Hi iTiNC.r.u {Ayr. of Massachusetts. 18:0, pp. HI. 142, 
Jig. 1). —An account is given of tlie irrigation of a farm ami greenhouses from two 
artesian wells, the water being raised by a windmill and a steam luimp and a])plied 
through pip(;s and revolving sprinklers. 
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Irrigation ill Utah, C. H. liKouGir (liaifimore: The Johns Hopkins Press, LSVS, pp, 
X rJy pl'<. /).—Thu hook is divided into two parts, (1) economic, history of irri¬ 
gation in rtah, in<*ln<)in^ the formation of the cooperativt^ system (1847-48), economic 
de\eh)]mnhit under the cooperative system (1818-1862), early legislation n862-1867), 
transportation and commereo as aids to irrigation (1867-1877), recent legislation 
(1877-18117), capitalistic irrigation (1890-189-), <levelopment of agriculture through 
irrigation, development of horticulture through irrigation, and relation of irrigation 
to otlier factors of Utah's industrial system; (2) prohlems of irrigation in Utah, 
including advantages of reclaiming tlie nunaining irrigable land, methods of reclaim¬ 
ing tlie wliole body of irrigable land, administration of irrigable land already ceded 
to 1h<* State, State control of water, necessity for more accuratt' im^ans of mt‘asuring 
water, and marketing of irrigation products. Miscellaneous information and data 
are given in an ap])eu<lix. # 

Sewage disposal, l>. F. La IU k (Sci. Amer. Sup., in {189S), No. tl7t, p. 1S143, 
fuj. /).—Itillerent methods of sewage disijosal are discussed, broad irrigation being 
considered ^Hhe most satisfactory and effectual means of sewage purification yiit 
tried wheie suitable land can be procured." 

Notes on the employment of convicts in connection with road building, 
K. SroXK ( r. N. Hipt. Aiji'.. Offireo/ Road Inquiry Uul. IG, rvv.,pp. 21,jigs. 4). — X rejirint 
of liulhitin 1(5 of the, Olliceof lvoa<l Inquiry of this Department (E. S. R.,7, p. 258), with 
some additional matter oii the subject sup])lied by various officers in South Carolina, 
Ualifoinia, and]S<nv York. 

Swine pasture fences, S. M. Emkuy (Montana Sta. Bui. H, p. A4 ).—Harbed wire 
fences for pig jiastures at the station have iiroved unsatisfactory, and board fences 
are objectionable bei^ause of their expense and tendency to collect snow drifts. The 
author recommends the use, of woven wire for the purpose. 

Building silos, U. D. Smith (Mkhigau Sta. Spec. Bui. 0, pp. 17, Jigs. to ).—General 
< on8i<b*ratiou8 in the con.structiou of silos are disi iisscd and methods of construction 
of stave silos, rouml silos with horizontal lining, and rectangular and square silos 
are explained, Avith plans and specifications. 


STATISTICS—MISCELLANEOUS. 

Tenth Annual Report of Kansas Station, 1897 (Kansas Sta. Bpt. lS07,pp. .\X ).— 
'riiis <-ontains the. fmaneial n^port for the fiscal year emling .June 30, 1897, Jind the 
report of the < oun< iI giving an outline of ibilletius 65 to 74 publisheil by the station 
during (lie year and an account of th<‘ work in progress of the different departments 
Tht^ station staff was changed fcJeptember 1, 1897, and shows an almost complete 
reorgani/ation. 

Ninth Annual Report of Michigan Station, 1896 (Michigan Sta. lipt. 1S06, pp. 

—A fmaneial statement for the fiH<*al year ending .June 30,1896; short reports 
by the dir<‘etor and lieails of departments, including detailed reports of the apiarist, 
meteorologist, hortieiiliurist, agriculturist, and botanist (noted elsewhere) on the 
Avork of the year, and reprints of Lbilletins 125 to 134 of the station. 

Tenth Annual Report of Tennessee Station, 1897 (Tennessee Sta. Bpt. tS07, 
pp. 152-105 ^.—Contains the report of the treasurer for the fiscal year ending June 
30, 1897, brief reports by the heads of the various departments on the work of the 
year, a general review of the. Avork of the station by the secretary, and a list of 
the 2 »>»blieations of I he station since its organization in 1888. 

Historical Sketch of the United States Department of Agriculture; its 
objects and present organization, C. 11. Grkathouse and G. W. Hili. ( U, S. Dept. 
Agr., Pirisiou of Puhlicalions Bui. A, pp. 74, pis. 3, figs. /6^).—This sketch is compiled 
from tin* annual reports of the several ComiiiissioiK'rs and Secretaries of Agriculture 
and deals witli the history, Avork, and groAvth of the Dexiartment under the diff'erent 
.‘idinini.strations since its organization. It is‘^snpplomeiited with a statement of 
the origin and duties of the several bureaus, divisions, and offices of the Depart- 
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ment . . . and by citations from tli6 several laws under which the Departiiiont has 
attained its present state of developnieut/* 

Of what service are statistics to the farmer? J. Hydk (r. *V. Dept. Atjr.y 
Division of StatisHcs Jiul. 14, misr. ser., pp. ,ldS-S70). —A pojmlur discussion of tlio 
value of statistical information to aj'-ricultural interc'sta. (lieprintcd from the 
Yearbook of the Department of Afi^riculture for ])p. 258-270.) 

Experiment station work — IV (T. S. Dept. Aijr., Farmers^ Jiul. 7o, pp. -Jl^ 
figs. ,1). —This is the fourtli number of this series of popular hulletins liascd upon 
experiment station work in this and foreign countries. Tlio following subjects are 
discussed: rurc water, loss of soil fertility, availability of fertiliz«‘rs, s(‘od selec¬ 
tion, Jerusalem artichoke, Kafir corn, thinning fruit, use of low-grade apples, 
cooking v<‘getahles, coudimcntal feeding stuffs, steer and lu*ifer beef, and swells in 
canned vegetables. 

Trade of Porto Rico, F. 11. Hitchcock (If. *S'. J)(pt. Agr,, Section of Foreign 
Markein linl. 13, pp.S4). —A statistical review of the foreign trade of Porto h*ieo, 
showing the nature, amount, and value of the principal imports and exports, the 
countries with which most of the trade is carried on, etc., for each of the ton years 
ending with 1895. The total ex])ort trade of Porto Kieo in 18‘M) amounted to 
$18,841,190 and the total import tr.ide to $18,282,590. The prim ipal expoits of 
Porto Pico are sugar and coH'ot*. These constitute fully 85 per cent of all agricul¬ 
tural merchandise sent from the island to foreign markets. More tlian 99 ])er cent 
of the coffee is sent to Spain, (hiba, and France, and less than I per cent to the 
United States. Out of 122,946,885 pounds of sugar exporttal from Porto h*ieo in 
1895, 71,875,514 pounds were sent to the United States. Spain reccivi*d the next 
largest amount, 43,600,054 jiounds. 'fhe i>rincipal imports of Porto Kieo are rice, 
wheat flour, and hog prodioits. The two latter .are obtained |>rineipally from the 
United States and the former from the British Fast Indies and through Uerman and 
Spanish sources. 

Crop circulars for May and June, 1898 (F. S. Dept. At/r., Division of staiisticH 
Frop Circ. May, pp. 3; June, pp. 4). —The circular for May is the first of a seric.s of 
crop circulars di'signcd to take the jilace of the m w series crop reports heretofore 
issiuul. It gives the acreage ami condition of wheal, rye, <’otton, meado\\s, and 
spring ])asture, and notes the ]>r«gres8 of spring plowing in the different States and 
'Perritories uj) to the first day of May. The .lum* l ircular extemis tliis information 
to .June 1 and contains in addition a compiled summary of climatic* conditions 
during the sjiring months of 1898, 

Report on crops, live stock, etc., in Manitoba, 1898 (Ontario Dept. Agr. and 
Inimigr. But. 35, pp. lU). —Information relative to acreage and condition of th»‘ 
crops, live stock, etc., the rainfall, and other climatic conditions, compilc*d from the 
reports of about 850 correspondents. A list of tin* creameries and cheese factories in 
Manitoba, with the name and address of sec-retary of each, is inc'ludod in the i <*port. 

Crops and live stock in Ontario (Ontario Bureau hid. Bui. (!5, pp. y).—A report 
on the rainfall and temperature of the> winter months and on the status of fall nn heat, 
clover, vegetation, live stock, farm 8upplie.s, etc., with remarks of correspondents, 
and farm statistics for Manitoba for 1897. 

The development of agriculture in Ontario, C. F. Jamks (Ontario Furrau Ind. 
Rpt. IStitl, App., pp. 34-4S). —A semi-statistical ])aper dealing with the history ami 
progress of agriculture in Ontario. 

Brief review of the activity of the Ministry of Agriculture and Government 
Estates during the second year of its existence, March 30, 1895-March 30, 
1896 (St. Feterahurg, 1890,pp. 2$4, F; ahs. in Selak, Khoz. i Lyesov., 185 (1897), May, pp. 
481, 483 ).—Among the features of the work were the following: 8eveii new hJwer 
agricultural schools were opened. In the agricultural school at Charkov a new depart¬ 
ment has been established for the study of the methods of teatdiing agricuiltural 
subjects and applied natural sciences. In 42 places courses in agrieulture have- been 
introdiH'cd for the teachers in public schotds. The number of instructors in dairy¬ 
ing has been increased and the sphere of their activity wiilenod. Of the work in 
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aeparato branches ef aj^ricultiire may bemontioiiecl the eltbrts to introduce improved 
race.sor < attlc and liogs by buying gootl stock and selling it to the farmers on easy 
tenus.--r. lauKMAX. 

Description of individual Russian farms (Schk. Khoz, i Lyesov.j 186 {lS97)y 
pj). 1-71; .tny.jpp. ,'iI,'>-.}76; 1S7 (1897), (ht.y^yp. 1-95; Now, pp. 241-,i80; J)ec.,pp, 493-- 
517). —Tlio Ministry of Agriculture comiiiissioned aniimber of experts to describe the 
nu'thods of ihriniug in dilferent localities of Russia by describing individual farms, 
especially those that present some x>«'*tticalar xmints of interest. The object was two¬ 
fold : (1) to familiari/e tlie farmers with tlie successful improvements and innovations, 
and (2) to spread informatiou as to the ]»laces where proper seeds, fruit trees, pure- 
blooded animals, etc.., could be directly obtained without the intervention of middle¬ 
men. through the latter means it was hoped that <lirect <u>oporation between agri¬ 
culturists would be encourage<l ami confidence in nseful innovations increased#—P. 

I ini'.MAN. 

Review of the activity of the Ministry of Agriculture and Government Es¬ 
tate s for the third year of its existence, March 30, 1896-March 30, 1897 {St, 
J*eierfibury, ISiC, pp. 17, ahx. in Selsk. !\ho:. i Lyesnr., 1S7 {1S97), Oct. p. 231). 
Among tlie most im])oi tant work accomplished during this period was the solution 
in a Icgislativi^ way of tht‘(luestions of granting loans for agricultural improvements 
and of providing the peasants with land in four Siberian governments—Tobolsk, 
'fomsk,Yeniseisk, and Irkoutsk. Of the measures which are jiroposed esjiecial stress 
is laid on the spreading agiicultural information, in X)art among women, by estab¬ 
lishing corresponding secondary and lower schools.—r. nuKMAN. 

Agricultural holdings in Germany {ffonr. lUl. Ayr. [^London], .7, No. /, pp. 
2!f-55). —Si/o ami moilcs of tenure of agricultural laml in (Jermany and a compar¬ 
ison with the holdings in (treat llritain. 

Finnish agriculture, X. (iuot'KXKEi/r {Her. Andra Xord, J.andthr. honyr., Stock¬ 
holm, I, pp. 24o~75C). 

Catalogue of reports and bulletins of New Jersey Stations and index of 
reports, 1880-1897 {Nctv Acntey Stax. Spec. Hal. !{, pp. 4f). 

Accessions to the Department library, January “March, 1898 (T. S. Dept. 
Ayr., Library IJul. Apr., /S9S, pj). 33). 

The promotion of agricultural science, I. P. Roherts {Proe. Soc. Prom. .\yr. 
Sci., 1S97, pp. S1-S5 ).—Suggestions as to methods of making information in agri¬ 
cultural sci<*nce a^ ailalde to the rural pojiulation of the country. 

Agricultural association in the Scandinavian countries, P. Fahlbeck, G. 
Taxdueiu;, and .1. (J. T^a Gonii (/>Vr. Andra Nord. Landtbr. Konyr., Stockholm, 1897, I, 
pp. 490-5 IS; J I, App. 15, pp. 15). 

Report of the Chemical and Seed Control Station at Aabo, Finland, 1895 
{iMudlbr. Slyr. Meddel, IS'97, \o. 19, pp. 139, 140). 

Agricultural counselors in the Scandinavian countries, J. Natiioust {Her. 
Andra Nord. Landibr. honyr., Slockholni, 1897, i,pp. 51-72). 

Agricultural education in Spain {Jour. Hd. Ayr. {_London'], 5, No. 1, p. 79). —A 
short note giving a general descrijition of agricultural eiliicatiou in Spain. 'Fhe 
annual expenditure on agricultural iMlucation, including the payment of agricultural 
engineers, e\|)ertH, foremen, etc., is a little ove.r $280,00(1. 

Report on agricultural education in Denmark, M. Hey {Uni. IMin. Ayr. France'], 
10 {1S97), No. 1, pp. 147-lGS). —A descriiition of the system of agricultural education 
in Denmark. 

Technical instruction for farm women, H. Tveter {Her. Andra Nord. Landtbr. 
honyr., Stockholm, 1897, I, pp. 282-2S0: 11, App. 7, pp. 14). 

Agricultural institutions in Denmark, N, ITkyman {Her. Andra Nord. Landtbr. 
honyr., Stockholm, 1897, l,pp. 207-209). 

Bird day in the schools, T. 8. i’ALMKit {U. S, Dept. Ayr., Hioloyical Survey Circ. 
17, pp. 4). —A i»o])ular circular designed to awaken an intoriist in birds and establish 
a day on which special attention wdll be given to birds in schools, etc. 



X()'ri^:s. 


Arizona Station. —C. S. P.nrstma has h^eii appointi'd director and irrigation 
engineer of the station, to succeed J. W. Toiimey, who has hecn acting director since 
Novomher 1,1807. Professor Touiney will confine himself to botany and entomology. 
S. M. Woodward has been appointed meteorologist of the station, to succeed N. 11. 
Ihirnes, resigned. 

Flokioa Station. —At the annual meeting of the board of control, held Jiun* M, 
it was voted to build an experiimuital tobacco-enring barn and laboratory, 'fhe 
plans adopted include two curing or drying rooms, provided with artificial heat; 
a sweat room, and a bact«‘riological laboratory. The t*ntirc iirocess of curing the 
crop, including all the stages from the held to the rolling of the cigar, are to be 
scientilically studied, with a view to discovering th(‘ causes of the changes taking 
place and to studying the possibility of controlling these changes and producing 
them at will. This laboratory is bidieved to be the only one iu existence devoted to 
this work. 

GKoiUiiA (’OLLKGK ANi> STATION.—IT. N. Starnes has resigned his )K)8ition as hor¬ 
ticulturist of the station, t(> take elfect January 1, 1890. and has been elected jiro- 
fessor of agriculture and horticulture in the college. A. L. Quaiutan<*e, assistant 
biidogist of the Florida Experiment Station, has Irnen elected to lill the vacancy 
caused by Professor Starnes’s resignation. 

Indiana Station. —A. 11. llryan has been elected assistant chemist of tin*, station. 

lovvA College and Station. —The following changes have In en made in the board 
of trustees; Go\ernor L. M. Shaw, and H. C. Ihirret, superintendent of piiblii* instruc¬ 
tion, have become nnuubers er officio^ and S. 11. Watkins, of Libertyville; C. S, Par- 
clay, of West Liberty, and W. B. Penick, of Tingley, liavo l)een ap])oiuted in place of 
(\ M. Dunbar, Hamilton Smith, and A. H. Shaw. The following additions have been 
made to the station statl; .Joseph .1. Edgerton, assistant in agrienltural physics; F. 
W. Bonska, assistant in dairying; and Miss C. M. King, entomological and botani(‘al 
artist. 

A sheep harn, 32 by 40 ft., with wings 16 by 100 ft., is being built. The leading 
lines of railway are arranging to cooperate in running excursions to the station and 
cidlege at a very low rate. 

The dairy department is now lurnishing the U. S. Department of Agriculture with 
1,000 Ihs. of hutter a w(‘ek for export to foreign markets. An extensive, farm imple¬ 
ment storage room is now being constructed, which will facilitate the work of 
instruction in agricnltnral physics 

Nebraska University and Station. —The board of regents at their June meet¬ 
ing established a department of animal husbandry, to be in charge of C. H. Elmeu- 
<lorf. Vergil (k Barber, A. B., of the university, Avas appointed assistant to Dr. Peters 
in the department of animal ])atbology. R. A. Emerson, B. Sc. of the Uttiee of 
Experiment Stations, was appointed assistant professor of horticulture, to sin*eeed 
F. W. Card, resigned, the appointment to take elfect Ajiril 1, 181)9. 

New York Cornell Station.—W ilhelm Miller has been appointed assistant in 
horticultunil Avork and has charge of experiments Avitli chrysanthemums. 

Oregon Station. —B. L. Pague, of Portland, has been elected a member o*f the 
board of regents, rice Samuel Hughes, deceased. 

Texas College and Station. —At the annual meeting cf the hoard of directors 
L. L. MoCiiunis, of Brvan, Avas elected treasurer, rice L. L. Foster. 

4486—No. 2-8 
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Tho first Farmers’ Congress was held at the college .Inly l»3-tr). In connection 
with this congress meetings were held of the Texas 8tato Horti<*iiltural Society, the 
State Swine lireedcrs’ Association, and the State Dairymen's Association. The 
congress was well attend(‘d and sueci'ssful in every way. 

WvoMiNti University and Station. —E. K. Smiley has been elected }»re8itlent of 
the university and director of the station, vice F. 1*. Craves, who has resigned, to 
accept the presidency of the University of Washington. 

Station j’or Plant PRorEcrioN at Hamburg, Cermany.—A station for plant 
protection has i)eeu established at Freihafon, near Hamburg. Dr. C. Brick, of the 
Botanical Mnseiim of Hamburg, has been appointed director of the station and Dr. 
L. Kb‘h, zoologist. The establishment of the station grow out of the discussion of 
the danger of the introduction of the San .los/^ scale by means of American fruits. 
It will also bo the duty of the station to control the importation of live jdants from 
foreign countries, investigat<‘ means of repression in the case of outbreaks of plant 
diseases, and exercise control over the great nurseries, vineyards, and fruit oreliarils 
in the i‘(‘gion. 

c 



EXPERIMENT STATION RECORD. 

Voi. X. Ho. 3. 


Ill the appropriation act for this Department for the current fiscal 
year ten thousand dollars was provided by Congress “for the pur¬ 
pose of collecting from agricultural colleges, agricultural experiment 
stations, and other sources, including the employment of practical 
agents, valuable information and data on the subject of irrigation, and 
publishing the same in bulletin form.” The general supervision of this 
work has been assigned to the Director of this OfiBce. It was decided 
that the best way in which the Ottice could get the advice which it 
needed for the formulation of plans of work along the most useful lines 
was to call a conference in the irrigated region of experiment station 
oflicers and irrigation engineers who had been most largely engaged 
in recent years in making experimental inquiries in irrigation, or in 
dealing with the administrative and practical problems involved in the 
use of water for irrigation in the West. This conference was held at 
Denver, July 12 and 13,1808, and was attended by experiment station 
officers from California, Nebraska, Colorado, Utah, Montana, and 
Wyoming, and the State engineers of Wyoming and Colorado. 

After careful consideration it has been determined to confine the 
work on irrigation for the present to two general lines: (1) The colla¬ 
tion and publication of information regarding the laws and institutions 
of the irrigated region in their relation to agriculture, and (2) the pub¬ 
lication of available information regarding the use of irrigation waters 
in agriculture as shown by actual experience of farmers and by exper¬ 
imental investigations, and the encouragement of further investigations 
in this line by the experiment stations. 

The proposed investigation of the actual amounts of water used by 
successful farmers in different parts of the irrigated region on different 
soils and in the growing of different crops is believed to be a funda¬ 
mental inquiry. If sufficient funds are provided for its accomplish¬ 
ment on an adequate scale, it will furnish the basis not only for just 
court decisions and the equitable apportionment of water by adminis¬ 
trative officers, but also for the more systematic and scientific inquiries 
with a view to the determination of the minimum amounts of water 
required for successful agriculture under different conditions, and the 
maximum area which can be properly irrigated in any given locality. 
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This investigation should be planned and prosecuted in a manner which 
its importance demands. The work should bo begun at once and pushed 
rapidly to completion. Every year’s delay in this undertaking makes 
the task of a proper settlement of the great water problems of the 
semiarid region more difficult and perplexing. 

The experiment stations are already conducting considerable useful 
work on problems relating to'irrigation farming. They need, however, 
in several States to concentrate their energies and funds more fully on 
these problems. And in the larger enterprises they might well have 
the aid of this Department if moans were provided by Congress for this 
purpose'. 

We have received the regulations and syllabus of the School of Agri¬ 
culture, Ghizeh, Egypt, as aijprovod by the minister of public instruc¬ 
tion August 14,1898, From this document we learn that the course of 
study extends over four years and includes practical and theoretical 
agriculture, agricultural chemistry, natural science, theoretical and 
practical chemistry, farm bookkeeping, land surveying, hydraulics, vet¬ 
erinary science, physics, arithmetic, algebra and geometry, trigonome¬ 
try, Arabic language, and English language. Eight hours a week 
throughout the course are given to practical exercises in agriculture. 
Each pupil is allotted a plat of land which he must cultivate with his 
own hands, “tlui employment of hired labor or other assistance being 
absolutely prohibited.” This plat consists of one-qtiarter of a feddau 
(1.038 acres) the first year, half a feddau the second year, and three- 
fourths the third and fourth years. “ Every pupil shall be allowed 
to dispose of the produce of his plat, subject to the approval of the 
principal.” 

To be admitted to the school the pupils must be at least 14 years of 
age and must i)asa an entrance examination. The annual fees for 
tuition and other expenses are jCI.'I for day pupils and £25 for boarders. 
The fee for day pupils covers the cost of a mid day meal provided at 
tho school. Pupils may be admitted to the school free of charge, at 
the discretion of the minister, provided they are in needy qircnmstances. 

The instruction in theoretical agriculture includes such subjects as 
soils, climate, tillage, manuring, the feeding and breeding of farm ani¬ 
mals, dairying, culture of different crops, construction and sanitation 
of farm buildings, and agricultural implements. Special attention is 
given to irrigation and the culture of crops especially suited to local 
conditions, among which are rice, cotton, sugar cane, berseem (Egyp¬ 
tian clover, TriJ'olium alexandrinum), beans, wheat, barley, maize, pea¬ 
nuts, llax, potatoes, sesame, indigo, fenugreek, chick peas, and alfalfa. 
Sugar making and the extraction of cotton-seed oil and indigo are also 
taught. A special topic is the treatment of the salt lauds in upper and 
lower Egypt, including washing, reclaiming, and cropping. 



PHYSICAL AND METEOROLOGICAL RESEARCHES, PRINCI¬ 
PALLY ON SOLAR RAYS, MADE AT THE STATION 
OF AGRICULTURAL CLIMATOLOGY AT 
THE OBSERVATORY OF JUVISY/ 

CaMILLK FIvAMMARION, 

Director of the Station. 

THE SUN AND THE TEMPEBATUEB. 

There appears to be a very curious relation between the annual tem¬ 
perature and the variation of the sun spots, which seems to indicate a 
certain correlation between the two x)henomena. It is known that in 
the manifestation of its activity the sun exhibits a certain periodicity; 
there are dark spots, facul* or illuminated spots, and eruptions. This 
period is almut 11 years. The last maximum occurred in 1893 and cor¬ 
responded with the maximum temperature, not only in France, but in 
many other parts of Europe. The last minimum occurred from 1887 to 
1890. This corresponded with a series of cold years. Below is given 
the extent of the spotted solar surface in millionths of the visible solar 
hemisphere, calculated from data collected at Greenwich, Behra-Doon 
(India), and the island of Mauritius, and the average temperatures of 
each year in Paris; 

Relation between sun spots and temperature. 


Year. 

Aver, an¬ 
nual tem¬ 
perature. 

1 

Extent of 
sun spotH. 

Year. 

Aver, an¬ 
nual tem¬ 
perature. 

Extent of 
sunspots. 

l«7ft . 

Deg,0, 

10.0 

8.2 

22 

1888... 

Deg. C. 
8.9 

89 

187ft . 

45 

1889. 

9.5 

78 

1880. 

10.6 

9.8 

408 

1890 . 

0.3 

09 

1881. 

740 

1891.. 

9.5 

569 

1882. 

10.2 

1,002 

1,155 

1,079 

811 

1892 . 

10.2 

1,214 

1,464 

1,282 

974 

1883. 

0.9 

1893 . 

10.8 

1884. 

10.5 

1894 . 

10.4 

1886. 

0.8 

1895 . 

9.9 

1886. 

10.3. 

8.8 

381 

1896. 

9.8 

530 

1887. 

178 




The data are shown graphically in flg. 6 (see p. 204). 

By adding the years by couplets the effects of local disturbances and 


^ Contiuued from page 114. 


203 






















Fiq. 5.—’Relation between annual temperature and 8un Hputa. 


average of each couplet, the following figures will be obtained in regard 
to temperature and sun spots: 


Uelation between sun spots and temperature. 


Year. 

Tenipora- 

ture. 

Sun 

spots. 

1 Year. 

Tempera- 

tuni. 

Sun 

spots. 

1878-79 . 

Dfg, a 

0 1 

34 

1887-88 . 

Deg, 0. 
8.0 

133 

1879-80 . 

0.4 

227 

1888-89 . 

9.2 

83 

1880-81 . 

10.2 

574 

871 

1889-00 . 

9.4 

88 

1881-82 . 

10.0 

10.0 

1890-91 . 

9.4 

334 

892 

1882-83 . 

1,078 

1,117 

1801-92 . 

0.9 

1883-84. 

10.2 

1892-03 . 

10.5 

1,339 
1,407 
1,128 

1884-85 . 

10. 2 

945 

1893-94 . 

10.6 

1885-86 . 

10.1 

606 

1894-95 . 

10.2 

1886-87.>. 

9.6 

270 

1895-96 . 

0.9 

752 





If these figures are represented graphically they will give the diagram 
in fig. 6. This data is submitted without comment to the judgment of 
astronomers and meteorologists. Observation^ at Brussels, London, 
Edinburgh, Berlin, Prague, Lyons, Bordeaux, Toulouse, Arles, Mar¬ 
seilles, Perpignan, and Montpellier agree with the results at Paris, 
while other European stations show contradictory results. The sun 
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spots, the faculiB, and the eruptions are certainly an indication of a 
greater activity of the sun. It is not surprising, then, if the epochs 
of the maximum correspond with years of higher temperature. An 
increase of heat may, however, produce cold; for instance, the melting 



Fig. 6.—Relation betwet'n temperature anil sun spots, using 2-.vear averages. 


of i(ie ill the polar regions, resulting in the detaching of icebergs by 
causing cold currents in the sea, will produce a low temperature in 
some region. 

STUDY OF THE SOLAR RADIATION. 

' It is possible, by means of proper apparatus, to measure the caloric 
and luminous radiations of the sun. This can be effected either by 
allowing the radiations to act together or by separating and distin¬ 
guishing their relative actions. The apparatus at the station con¬ 
sisted of a Violle actinometric register, a brilliant gilded and black 
combined thermometer, two vaporizing actinometers, a sunshine regis¬ 
ter, an horal photometer, and a Cooke radiometer. A record made in 
1896 showed the following amounts of heat, by months: 


Total amount of heat at Juvisy during 1896, 


Month. 

Calories. 

1 1 

Month. 

1 

1 Calories. 

I 


2,582 


. 11,018 

Foliriittpy 

6,467 

September. 

9,368 

March.,. 

oi 862 

October. 

6,477 

April . . . 

11,776 

November... 

3,576 

May - . 

1 18,606 

December.. 

2,034 

June. 

1 14,778 


— 


uuiio....... 19,110 i; _ 

Julv....1 15.393 '1 Total.I 111,837 
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The year 1895 gave 144,411 calories. By means of silver-print paper, 
which is more sensitive than the paper prepared with prnssiate of iron, 
the number of hours of sunshine are registered. The following table 
shows the total number of hours of sunshine and the theoretical num¬ 
ber—i. e., the number of hours between sunrise and sunset: 


JTourB of Biinshine at Juviay in 1896, 


Month. 

Actual. 

Theoret-' 
ical. 1 

Month. 

Actual. 

1 Thwret- 
Ical. 


15.07 

268.04 


( 

122.50 

4:16.48 


77.40 

280.40 


120.30 

371.28 

Marcrh __ 

92.23 

364. 30 

October. 

90.35 

328.38 

April.... 

126.30 

407.52 

Novonibcr... 

55.40 

269.16 

May. 

260.00 

468.29 

Hoceinber. 

25.00 

251. 35 


191.15 

476.25 




.Tilly .. 

212! 05 

478.57 


1,398.35 

4,402.72 




Total.j 


The proportion of hours of actual sunshine was but 32 per cent. 
The greatest amount of sunshine occurred during May and the least 
during January and December. In 1895 the register showed 1,817.15 
hours of sunshine. 

TEMPERATURE OF THE AIR. 

The temperature of the air in the shade was observed and registered 
daily by means of a standiird thermometer and with maximum and 
minimum thermometers. 

Average temperature of the air at Juviay during 1896. 


Month. 

Average 
for 24 
hours. 

i 

Average of 
luaxiraum 
and 

minimum. 

Remarks. 

Jannary .... 

Deg. C. 
2.68 

Deg. C. 
2.76 

Mild. 

February . 

2.65 

2.82 

Cold. 

March. 

8.36 

8.60 

Warm. 

April. 

9.39 

9.97 

Normal. 

May. 

13.01 

12.62 

Do. 

Jnne. 

17.48 

17.50 

Warm. 

Jnly. 

19.20 

18.80 

Very warm. 

Cold. 

Aurast. 

September. 

15.82 

15.91 

14.42 

15.00 

Fresh and rainy. 

October. 

8.34 

8.82 

Do. 

November. 

2.82 

3.13 

Cold. 

December. 

3.50 

3.74 

Mild. 

Average. 

9.80 

9.98 



If the average of 365 days of the year be taken, the annual tempera- 
tore will be 9.84° instead of 9.80°. In 1896 January was very warm, 
0.7° above the normal. February was very dry and relatively cold, 1° 
below the normal. In conclusion, the winter was warm and the rain¬ 
fall much less than normal. Spring was warm and dry. During May 
the rainfall at Jnvisy was only 3.2 mm., the smallest rainfall during 
May for a century, except May 1880, when a lighter rainfall, 1 mm., 
was recorded, with the same temperature. The drought was extreme 
almost all over France and the harvest was threatened. During June 
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heavy rains revived the meadows and permitted the culture of a mid¬ 
dling harvest. Hay was scarce. The temperature was very favorable 
during the period of growth but the rainfall was deficient. The long 
drought was followed by a period of rain, storms, and cyclones, which 
lasted until the end of autumn. These abundant rains retarded the 
autumn sowing and seriously affected the vintage which had promised 
80 magnificently. Wine was plenty, but of poor quality. The autumn 
temperature was very cold and considerably lower than normal. Win¬ 
ter and spring until May were warm and dry, the summer almost 
normal, while autumn was cold and rainy. Comparing the annual 
temperatures for the last 12 years, it is seen that the years 1887 to 
1891 were very cold and 1893 was very warm. Since then the curve 
has declined. The relation which seems to exist between the tempera¬ 
ture and the sun spots has already been pointed out. 

TEMPERATURE AT AND BELOW THE SURFACE OF THE SOIL 
COVERED WITH GRASS. 

The temperature of the interior of the soil plays an important part 
in the phenomena of plant growth. It aflects a large number of food 
plants which are produced under the surface as well as the roots of the 
trees, which develop at various depths. One of the first duties of the 
climatological station of Juvisy was the construction of thermometers, 
registering instruments, etc., to be placed at various depths under the 
surface of the soil to register the variations in temperature. The tem¬ 
perature was recorded by an apparatus one meter above the soil, which 
could be read and compared constantly. Five thermometers composed 
of metallic cylinders filled with spirits of wine were placed at depths 
of 0.05, 0.10,0.25,0.50, and 1 meter, to constantly register the tempera¬ 
ture. The comparison of daily curves gives results which are curious 
as well as important. Thus it can be seen that the amplitude of the 
curve varies with the depth, being very large at 0.05 and nothing at 1 
meter. The following table shows the monthly average temperature 
observed at the surface of the soil and at different depths in 1896: 


Average temperature of soil and air at Juvisy during 1896, 



In the 

At flur- 

1 Below the surface of the ground. 

Month. 

air. 

lace of 
ground. 

0.05 meter. 

0.10 meter. 

0.25 meter. 

0.50 meter. 

.1 meter. 


Deg. a 

Deg.G. 

Deg. C. 

Deg. 0, 

Deg. C. 

Deg. 0. 

Deg. 0. 

January... 

2.6 

3.4 

3.1 

2.6 

3.2 

5.0 

6.9 

February . 

2.6 

3.7 

3.2 

3.0 

2.9 

4.7 

6.8 

March. 

8.3 

10.2 

9.1 

8.7 

8.6 

8.3 

8.1 

April. 

9.4 

12.7 

11.2 

10.9 

10.5 

10.6 

11.0 

May. 

13.0 

18.1 

16.2 

15.9 

15.5 

14.6 

14.0 

Juno. 

17.4 

22.0 

20.8 

20.6 

20.5 

18.3 

16.9 

July. 

August. 

19.2 

24.4 

23.0 

22.0 

22.2 

21.1 

19.4 

15.8 

21.3 

19.2 

19.0 

19.7 

19.4 

l9.1 

Septetuber. 

14.3 

17.8 

16.4 

15.0 

16.5 

16.8 

17.6 

Ootober. 

8.3 

10.8 

10.4 

10.0 

11.2 

12.1 

14.4 

November... 

2.8 

4.9 

4.6 

4.2 

6.5 

6.9 

9.8 

December... 

3.6 

4.1 

3.8 

3.4 

3.7 

5.1 

1 7.6 

Average. 

0.80 

12.78 

11.75 

11.35 

11.69 

11.91 

12.61 
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Figure 7 gives a graphic representation of the temperature at diff'erent 
depths. Temperature aifects plants differently according to the depth 
of their roots. At 0.05 meter, for instance, is given the temperature for 
the germination of seed. The maximum, and especially the minimum, 
temperatures are most important. The highest average temperatures 
in winter were those at a depth of 1 meter, while in summer the highest 
temperatures were at the surface of the soil and the lowest at a depth 
of 1 meter. There is an inversion in the spring and in the autumn. 



On this account the average annual temperature is about the same for 
all the del^ths. These phenomena vary somewhat from one year to 
another, the inversions being produced more or less slowly according to 
the heating or cooling of the soil. At times this inversion is remark¬ 
able, as was the case in the spring of 1890. Sometimes it is very incom¬ 
plete, as in the winter of 1890. The minimum was observed in February 
and the highest temperature was attained in July. Hot days com¬ 
pletely dry out the su]>erfi(ual layers of the soil, and high temperature^ 
are, unlees accompauied by a sufficient rainfall, injurious to plants, 
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May and June were hot and dry, and plants did not get the necessary 
moisture. If the average annual temperatures of the soil at different 
depths are compared, it will be seen that the temperatures diminish 
from the surface of the soil as far down as 0.10 meter, where it reaches 
a minimum, from which it rises as far as 1 meter. The increase in tem¬ 
perature is less rapid from 0.10 to 1 meter than the decrease from the 
surface of the soil to 0.10 meter. This phenomena, which at first might 
appear abnormal, is easily explained. The sun’s heat is transmitted 
through the soil by conductivity. The heating of the soil is either 
effected through the contact with the warmer air or by the direct action 
of the sun’s rays. The heat is transmitted to the different depths by 
warming successively the different layers of the soil. The cooling is 
effected by contact with the colder air, and also by the radiation. The 
layers of the soil cool from the surface toward the interior, and there is 
a certain depth where the temperature reaches a minimum. This depth 
where the temperature is lowest varies according to the different me¬ 
teorological conditions during the day. The annual average is 0.10 
meter below the surface. Wind, rain, and the condition and the humid¬ 
ity of the soil are factors which influence heat and cold. These agents 
influence specially the superficial layer of the soil and modify its tem- 
l)erature. It is not possible therefore to state with any precision 
whether the soil is warmer or colder at this or that depth. The fluc¬ 
tuation of the temperature of the soil at different dci)ths is shown in 
the following table: 


Variation in temperature of soil at different depthn. 


Date. j 

1 

lu tlio 

i At sur¬ 
face of 
ground. 


Below the surface of the gronud. 


air. 

I 

0.05 motor. 

0.10 meter. 

0.25 meter. 

0.50 meter. 

j 1 meter. 


De^. a 

Veg, C. 

Deg. O. 

Deg. C. 

Deg. (K 

J)eg. (\ 

Deg. a. 

AiipiHt 4. 

18.1 

26.7 

22.5 

22.5 

22.4 

21.0 

19.5 

fi . 

1«.8 

25.5 

22.5 

22.2 

23.1 

21.0 

19.6 

6. 

15.1 

20. 7 

19.7 

19.9 

21.3 

20.7 

19.6 

7. 

14.3 

19.5 

18.1 

18 2 

19.8 

20.4 

19.6 

8 ....’. 

14.8 

18.0 

17.8 

17.6 

18.8 

20.0 

19. 5 

9. 

15.1 

18.6 

18.1 

17.8 

19.2 

19.5 

19.5 

10. 

1.5.4 

19.2 

18.1 

17.8 

18.8 

19.1 

10.2 

11. 

17. 0 

22.2 

20 0 

19.4 

19. C 

18.7 

19.0 

12. 

17.8 

22.9 

21.0 

20.4 

20.5 

20.3 

19.0 

13. 

17.5 

22.7 

* 21.3 

20.2 

20.7 

20.6 1 

19.0 

14. 

16.5 

23.6 ' 

20.7 

19. 9 

20.5 

19 6 

19.0 


On August 4 the temperature of the soil was the same at 0.05, 0.10, 
and 0.25 meter below the surface, but it was considerably modified the 
next day. August 8 the temperature at 0.10 meter was lower than at 
0.06 and. higher at 0.26 than at 0.06. At this time there was a general 
cooling off*, which acted rapidly on the superficial layers as far as 0.10, 
but it was of little effect at the lower depths. Other modifications fol¬ 
lowed, and the rise and fall of temperatures at different depths were 
according to the rapidity and the duration of the atmospheric changes. 
The temperature of the soil follows the>t of the air, bpt it gives better 
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and more precise indications in regard to the life of the plants. It is 
considered preferable to take the temperature of the soil, which shows 
the intensity and the variation of the solar radiation, as well as indi¬ 
cates the quantity of heat received during the day and the amount lost 
by radiation. 

RAINFALL 

The monthly rainfall collected by the two pluviometers for 1896 was 
as follows: 


liainfall during 1896^ by months. 


Month. 

1 

Kainfall. 

! Mouth. 

1 

Kainfall. 


Mm. 

18.0 

4.9 

51.9 

18.2 

3.2 

83.1 

28.5 


Mm. 

36.8 

140.6 

154.0 

50.1 

77.7 

V«liriiary__ 

September. 

M fl -- _ 

__ _ _ 

A liH 1...-_ 

Novemlier ...... 

May... 

December. 


Total. 

.Tilly.^TT-n. 

667.0 




In 1893 the precipitation was 526 mm.; in 1894, 503.4 mm.; in 1895, 
493 mm. In 1896 the first part of the year was dry, followed in the 
summer and autumn by cyclones, storms, and watersi)Out8, which are 


• 00 . 



Fig. 8—Annual rainfall at Paris since 1689. 


very nnnsiltal in France. The rainfall in September was 140.6 mm.; in 
October, 154.1 mm., an amount not exceeded since 1689, when the first 
observations were recorded. On account of the continued rains, which 
were remarkable for the region, the author conceived the idea of com¬ 
paring the results of all the observations made at Paris since the foun¬ 
dation of the observatory. The first pluviometer was installed on the 
terrace of the observatory in Paris in 1688, and regular measurements 
of the rainfall were made from January, 1689, to December 31,1764, 
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except daring 1698. Other periods of observations extended from 1773 
to 1797 and from 1804 to 1872. After January 1,1873, the observa¬ 
tions were made at Montsouris, 3 kilometers south of the observatory 
of Paris. The conditions at each place are nearly the same. In fig. 
8 the rainfall is represented by vertical lines, the height of which corre¬ 
sponds to the (luantity of water which I'ell at Paris from 1689 to 1896, 
except during the three intervals already mentioned. The diagram 
is interesting, not only as an exact re(5ord, but because it indicates the 
gradual increase in the rainfall of J^aris for the last 200 years. This 
increase can be seen in the accompanying table, where the averages 
are given for certain periods: 


Annual rainfall at Paris since the year 1(JS9. 


1689 to 1719 
1720 to 1754 
1773 to 1797 
1804 to 1824 


Kiiintall. 

, 

Year. 

Min. 1 


485.7 i 

1825 to 1844 . 

409.4 ! 

1845 to 1872 . 

492.5 ii 

1873 to 1896 . 

1 503.7 '! 



lliiinfull. 


3Im. 
507.5 

522.4 

567.4 


It appears that the rainfall in Paris has increased from period to 
period, or that the older observations were not carefully made at the 
observatory at Paris. 

The condition of the sky during the 24 hours of each day for the 
year 1896 was noted as follows: 


Condition of the sky during the year 1806* 


Designation. 

Jan. 

¥ch. 

Mar. 

1 i 

Ai»r. May. jJuno.^July. 

. 1 , 
Aug. hept. 

Oct. 

Nov. 

Dec. 

Clear. 

2 

3 

0 

1 

1 6 1 

1 

2 

0 

0 

1 

2 

0 

Somewhat cloudy. 

0 


4 

1 15 1 

8 

9 

7 

5 

2 

4 

0 

Cloudy. 

4 

7 

6 

15 5 i 

9 

7 

11 i 

5 

9 

7 

3 

Very cloudy. 

7 

1 ® 

13 

10 5 

11 

12 

10; 

17 

13 

9 

11 

Covered.. 

18 1 

8 


3 0 1 

1 

1 

3 ! 

3 

G 

8 

17 

Total. 

31 

29 

i 31 

30 31 ! 

30 

' 31 i 

1 31 j 

30 

31 

! 30 

31 

Number of rainy days.... 

3 

6 

1 

9 5 1 

1 

11 1 9 

1 

iji 

19 

20 

S 

15 


It is seen that the cloudiness was very great during the year. The 
sky was beautiful in May but almost entirely overcast during January 
and December. There was on an average one rainy day to two days 
without it, and during 202 days the sky was completely overcast or very 
cloudy. 

SUBTERRANEAN WATERS. 

The thickness of the water sheets of wells and the temperature *of 
these waters have important climatological bearing. Observations v/ere 
continued on two wells, the first 13.56 meters and the second 14.08 meters 
deep. The temperature of the water in each well was as follows: 

6216—No. 3-2 
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Temperature of water in two wells at Juvisy» 


Month. 

January. 

February. 

March. 

April... 

May. 

J uno.. 

July. 

August. 

Sej)t<'inber. 

October. 

November. 

December. 

Annual average. 

We have here two different slieets of water which, notwithstanding 
their proximity and almost equal depth, have not exactly the same 
temperature, it being a little higher in well A (the more shallow one), 
the difference varying from 0.2 to 0.9°. These sheets differ also chem¬ 
ically. The water in well B is less potable and contains more lime. The 
annual difference of temperature of the two wells averages 0.33°. 

The average temperature of air, soil, and water for 1890 was as fol¬ 
lows: Air, 9.80«; at the surface of the soil, 12.780; the soil at a depth 
of 0.10 meter, 11.35'^; at a depth of 0.50 meter, 11.91°; at a depth of 1 
meter, 12.61°; water at a depth of 14 meters, 11.32°. The temperature 
of the waters of the two different wells varies but little in the course of 
the year, the cold of winter and the heat of summer being slightly felt. 

ACTION OP EI.BCTRIC1TY UPON PLANT GROWTH. 

The question of the influence of electricity on plants has been the 
subject of much discussion during the last few years. The results 
obtained from experience were frequently contradictory. For this 
reason some experiments were conducted in which copper and zinc 
plates of 0.70 meter length and 0.45 meter width, bent at right angles, 
were jdaced at the extremities of a plate 2 meters wide and 4 meters 
long and stuck into the ground, the top being a little above the surface. 
The plates were joined by insulated copper wires. There were thus 
created zinc soil-copper piles on which it is suiiposed that an electric 
current could be established. The current was rendered more active 
by adding a Le Olanche pile of three elements and its influence on the 
germination of seeds tested. August 31, 1894, 56 beans were put in 
rows on each plate. The current was passed through for ten hours. 
After this an interrupted current, sometimes during the night and 
sometimes during the day, was passed through the apparatus. The 
results are worthy the attention, as the evidence of an electric action is 
positive. 


Well A. 

Well 15. 

Average. 

Detf. C. 

Deg. C, 

Deg. 0. 

11.3 

iu.8 

11.0 

11.2 

10.7 

10.0 

11.2 

10.8 

11.0 

11.4 

10.9 

11.2 

11.4 

11.3 

11.4 

11.8 

11.4 

11.6 

11.9 

11,4 

11.7 

11.8 

11.6 

11.7 

11.8 

11.8 

11.8 

11.5 

11.2 

11.4 

11.3 

10.8 

11.1 

11.1 ! 

10.9 

11.0 

11.47 

11.14 

11.32 
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Effect of electricity on the germination of beans. 


Date. 

Number of grains 
germinatnig. 

Electric 

band. 

Nouolec- 

trilled. 

September 4... j.. 

4 

0 

6*---.......... 

10 

2 

10. 

54 

34 

11. 

54 

40 

13. 

56 

45 


This experiment shows that the germination was more rapid in the 
electrilied seed and also that a greater number had germinated. We 
repeated the experiments in 1895 and 1896 on peas and beans with the 
following results: May 11,1895, the same number of seeds were placed 
in eaeli plate. No difference could be seen during the time of germina¬ 
tion. The peas bloomed June 16; the flowers at that time were more 
numerous and the iflaiits better developed in the electrified plates than 
in those without. The beans bloomed July 2 over all the plates. The 
growth of the beans was better in the electrified portion. The peas 
were gathered twice and gave the following results: Average of elec¬ 
trified portions, 941 gm.; (theck, 820 gm. Part of the beans were gath¬ 
ered twice and yielded: Electrilied, 2,000 grn.; check, 2,250 gm. For 
the other jiarts there was but one harvest, which yielded as an average 
for the electrified portions 1,410 gm., and chei^k, 1,445 gm. One of the 
electrified portions gave a yield of 375 gm. less than the check. The 
results of these experiments show that the parts electrified by jnles 
yielded a harvest from 20 to 28 jier cent greater than the natural one. 

OnSKKVATIONS ON TREK TEMPERATURES. 

To solve some of the questions relative to tree temperatures, elbow- 
thermometers Avere constructed, the bulbs of which were inserted in the 
heart of the tree. Numerous observations made in 1894,1895, and 1896 
l^ermit the following statements: The internal temperature of trees fol¬ 
lows that of the air. The temperature of the air is led into the interior 
parts, and this transmission is more or less rapid according to the diam¬ 
eter of the tree and the conditions of the tissues. The temperature 
varies with the diameter of trees of the same species and exposure. In 
conclusion, conductivity difl’ers according to species. The sudden vari¬ 
ations of the temperature in the interior of the trees are avoided by the 
modification of the sun. 

The foregoing are summarized statements of the researches which 
have been made at the agricultural-climatologic station at the observa¬ 
tory of Juvisy. The author believes that much remains to be discov¬ 
ered in the lines indicated. 








RECHNT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTRY. 

Legumin and other proteids of the pea, lentil, horse bean, and 
vetch, T. B. Osborne and (I. F. Campbell [Connecticut State Sta. 
Ept. 1S97^ pp. 321-37 :}).— The authors give in detail the methods and 
results of extensive investigations on the i)roteids of these seeds. They 
find that tliey all contain legumin, legumelin, and proteose, and that 
in addition the seeds of the pea, lentil, and horse bean contain vicilin. 
Nodiflcrence was found in the reactions and properties of preparations 
of each of these proteids from the different seeds. 

The results of the investigation arc summarized as follows: 

Legumin ,—Legumin forms the (‘hi(3f proieid constituent oi)tainable from the 
vetch, pea, lentil, and horse lH‘an. In the first-named si^cd about 10 jier cent of tbe 
meal avjis found to consist of Icgninin; in tbe three other seeds this proteid is nsso- 
ciated Avith vicilin, from which we h:ive uo method for its (luantitative sejiaration. 
From the pea about 10 jier <*ent, from tho lentil 13 per cent, and from the horse bean 
about 17 per cent of these mixed prdteids were obtained. The lentil contains tho 
least proportion of legumin, which seems to form about two-tliirds i»f the mixed 
liroteids, while tho horse bean contains the greatest, as in this seed vicilin is present 
ill relatively small amount. 

^‘Legumin is a globulin, for it dissolves readily in saline solutions and is ])recipi- 
tated therefrom either by dialysis, dilution, or cooling. By dialysis or by cooling it 
separates in tlie form of spheroids, which, after stdtling from tho solution, unite to 
form a plastic mass. By diluting its concentrated solutions the legumin separates 
as a viscid translucent fluid, 'fhis fluid when treated with water becomes opaijue 
and solid, so that tho legumin can bo converted into a coarse meal by rubliing with 
a glass rod under water. Couglutiu from lupine seeds and amandin from almonds 
behave similarly, as do gliadiu of wdieat and rye and hordein of barley when precip¬ 
itated from alcoholic solutions by dilution with water. 

‘SSolutions containing more than 2 per cent of sodium chlorid dissolve legumin 
abundantly, those containing less salt have a solvent power rapidly decreasing with 
the diminishing salt content, so that a 1 per <*ent salt solution dissolves very little. 
Saturation wdtli sodium chlorid or magnesium sulphate does not precipitate legumin 
from its solution in brine, but saturatiou with sodium sulphate at 34'-’ pr(*cipitate8 it 
almost completely. 

^^In jmre water legumin is entirely insoluble, but if the solution from which the 
legumin is precipitated contains acid, this may combine with the legumin and the 
resulting preparation, like other acid globulins, will then dissolve in pure water. 

seeds containing legumin are extracted with water, more or less of tho legu¬ 
min is dissolved; from the pea about 4 per cent, from the vetch 2.5 per cent, from 
the lentil 10 per cent, and from tho horse bean 16 per cent. The legumin thus dis¬ 
solved is largely precipitated by dialysis in water, by the addition of acids and 
by lime salts, and very slightly by great dilution with water. These aqueous 
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extracts react strongly acid with litmus, fuul alkaline with lacmoid, a behavior 
<lonbtlesH due to acid potassium ]>ho8phatcs together with organic acids or acid 
salts. . . . 

<‘Tn consequence of the varying proportions of these substances in the different 
kinds of seeds, different amounts of legiitnin are thus extracted from them. As the 
proportion of phosphoric acid to potash in these leguminous seeds is much smaller 
than in most of the other seeds which we have examined, the character of the salts 
present may fairly be supposed to differ, and consequently the, solubility of the pro- 
teids would also differ wlien the seeds are extracted with water. . . . 

‘^Dissolved in dilute sodium chlorid solution, legumin is precipitated by a little 
acetic acid, the precipitate being soluble in an excess of sodium chlorid. The solu¬ 
bility of i)recipitates so produce<l depends on the relative proportions of salt and 
acid. 

‘‘Legumin extracted without neutralizing the natural acid of the seed and pre¬ 
cipitated by dialysis, either directly or after precipitation with anuuonium sulphate, 
is usually converted to a largo extent into insoluble ‘alhiiminato.’ This ‘ albuminate* 
diff’cTS from the similar insoluble }>roduct8 obtained from most other globulins, for 
when treated with salt solution it becomes gelatinous, <*an not bo filtered, and on 
washing with water shrinks, becomes opaque, and finally granular so that it can bo 
very readily washed on a filter. This substance appears to become hydrated by 
salt solution and dehydrated by pure water. 

“If the acid of the seed is previously neutralized, the globulin extracted by salt 
solution yields very little if any insoluble ‘albuminate,* which indicates that the 
latter is a product of the action of the acid of the seed. This fact is in harmony 
with experiments ilescrihed in a former paper of ours on the action of minute quan¬ 
tities of acid on globulins.' In very dilute acids and alkalies in the absence of 
salts, legumin dissolves readily and abundantly to solutions from which, if at once 
neutralized, it is precipitated in a form solubh^ in sodium chlorid solution. Ry 
this treatment no evidence of change has been detected. Solutions made with 
hydrochloric, acnl are precipitated by a small excess of acid, but those made with 
acetic acid are not precipitated by any excess of acid. 

“Solutions of legumin in 10 per cent sodium chlorid brine are not rendered turbid 
by long heating in a boiling water hath. 

“ Dissolved in 10 per cent sodium chlorid brine, iegumin is precipitated by a very 
little hydrochloric acid, but a relatively considerable amount of acetic acid is reiiuired 
to produce a precipitate in such solutions. 

“Sodium chlorid sidutious of legumin give large precipitates with tannic acid as 
well as with picric acid, those formed by the latter dissolving in an excess of salt 
solution if too much picric acid had not been previously added. With mercuric 
chlorid no precipitate is produced. 

“ With nitric acid, Milloifs and Adamkiewics’ tests, protoid reactions are obtained. 
With the biuret test a viidet color is given, which on standing becomes a deep rose 
red, like that given by peptones. 

“Legumin has been supposed by some investigators to contain phosphorus, and 
therefore to belong with the niiclco-proteids. A careful testing of thoroughly puri¬ 
fied samples by fusing with caustic, soda and nitrate, and treating the sidutiou of 
the fusion acidified with nitric acid, with ammonium molybdate, showed that in 
some of the preparations only just detectable traces of phosphorus wore present, 
while other preparations contained none whatever. 

“Although we have examined large numbei’S of our preparations of the different 
plant proteids for phosphorus, w’e have as yet found none which, in carefully puri¬ 
fied samples, contained more than a few hundredths of a per cent of phosphorus; a 
quantity so small that it is reasonable to consider it as a constituent of the ever¬ 
present ash. 


* Connecticut State Sta. Rpt. 1896, p. 369 (R. S. R., 9, p. 515). 
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The composition of le«:umin is shown by the following tignres, which, except 
those for the pea, are averages of a number of preparations from each of the ditfer- 
ent seeds: 

CompoHition of legumin from different needs. 



Pea. 

Lentil. 

Horse 

bean. 

Vetch. 

Average. 


Per cent. 

Per cent. 

Per eerit. 

Per cent. 

Per cent. 

C'arbon. 

.51.74 

.51.73 

51.72 

51.69 

51.72 

Hydrogen. 

6.90 

6.89 

7. 01 

6.99 

6.95 

^Nitrogen. 

18.04 

18. 06 

18.06 

18. 02 

18.04 

Sulphur. 

.42 

.39 

.39 

.43 

.41 

Oxygen . 

22.00 

22.92 

22. 82 

22.87 

22.88 

Total. 

100.00 

100.00 

100.00 

100.00 

100.00 


Vicilin, —V4cilin is a globulin associated with legumin in the pea, lentil, .and horse 
bean. Hut as we have no means of separating vicilin and legumin qiiiintitatively, 
we can state nothing respecting the amount in which it occurs in these seeds further 
than that the lentil contains the most and the horse bean the least. In the lentil 
it probably forms about one-third of the mixed globulins. That vicilin is not a 
derivative of legumin is almost conclusively proved by the faid that no vicilin can 
be obtained from the vetch. 

^^The most remarkable char.acteri8tic of vicilin is its content of sulphur, less than 
that of any other known proteid. This element, it may be noticed, diminishes in 
quantity with repeat<‘d precipitation. . . . 

It would seem possible by sulliciently repeated precij)itation to obtain from this 
jiroteid preparations free from sulphur. 

^*In salt solution, vicilin is much more soluble than legumin, so that by repeated 
precipitation from diluted solutions the two globulins can be separated. 

'^When solutions of vicilin in 10 per cent brine are htjated in a water bath they 
become turbid at and at 95^ Hocks separate. When heated for some time at 100'-’ 
this globulin is almost completely coagul.ated. In water vicilin is insoluble. In 1 
per cent sodium chlorid solution it dissolves considerably, while in slightly stronger 
solutions it is much more soluble, the solution of the globulin appearing to depend 
on the presence of enough s.alt to form a soluble conqxiund. 

^^In its other reactions it very closely resembles legumin. 

'^The comx>o8ition of vicilin we found to be as follows: 

Composition of vicilin from different seeds. 



Pea. 

Lentil. 

Horse 

bean. 

Average. 

<'larbon. 

Hydrogen. 

Nitrogen. 

Sulphur.. 

Oxygen. 



Per cent. 
52.36 
7.03 
17.40 
.18 
23. 03 

Per cent. 
52.13 
7.02 
17. 38 
.17 
23.30 

Per cent. 
52. 38 
7.04 
17.52 
.15 
22.91 

Per cent. 
52.29 
7. 03 
17.43 
. 17 
23.08 

Total. 



100.00 

100.00 

100.00 

100.00 


**Legumelin .—We have found legumelin in all the leguminous seeds which we have 
examined, with the exception of the white bean {Vhaseolus vulgaris) and the blue and 
yellow lupines. 

^^It is diflficult to decide whether this proteid should bo considered an albumin or 
a globulin, . . . We now consider legumelin to be more properly classed with the 
albumins. 

^^The amount of legumelin which wo have found in the seeds discussed in this 
paper was in the pea 2 per cent, vetch 1.5 per cent, lentil and horse bean 1.25 per 
cent. 

No definite coagulation point can be stated for legumelin, for the presence of 
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salts or acids as well as the proportion of dissolved legnmelin have a great effect on 
the temperature at which coagulation takes place. Coagulated legiimelin is soluble 
in very dilute alkalies. . . . 

^*In dilute hydrochloric or acetic acid the coagulum is not soluble. By adding 10 
per cent of sodium chlorid to solutions containing legiimelin, and then acetic acid, 
the acid compound of this proteid is preeijiitated, which dissolves in water to a solu¬ 
tion l;hat on neutralization gives a precipitate insoluble in water. . . . 

Owing to the impossibility of se]>arating legumcliK from associated proteose, 
except in a coagulated state, we have learned but little respecting its reactions. 

*‘In the following table wo give the average of analyses which we have made of 
coagulated legumelin from diflereut seeds; 


Composition, of coagulated legumiti from different seeds. 



Pea. 

Lentil. 

Horse 

bean. 

1 Vetch. 

Adzuki 

bean. 

("owpea. 

Soy l>ean.j 

verage. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per rent. 

Per cent. 

Per cent. 

Per cent. 

Carbon. 

5 : 1 . :n 

53.22 

.53.03 

.53.31 

53.07 

.53.25 

.53. 06 

53.31 

Hydrogen. 

Nitrogen.. 

«. in) 

6.82 

6.07 

6.0« 

7.01 

7. 07 

6.04 

6.07 

i6.:io 

16. 27 

16.22 

16.24 

16.31 

16. 36 

16.14 

i 16.26 

Sulphur . 

1.06 

.04 

1.30 

1.11 

.88 

1.11 

1.17 

1. 08 

Oxygen. i 

22.34 

22. 75 

22.48 

22.37 

21.83 

22. 21 

22.60 1 

22. 38 

Total. 

' 100.00 : 

100,00 

1 

100.00 

100.00 

100.00 

KM). 00 

100.00 

1_^ 

j 100.00 


^‘Ritthausen recognized the presence of this proteid in the* horse bean and pea, 
and gave analyses of coagula olitained by boiling extracts of these seeds. These 
analyses, however, do not agree well with each other and only in a general way with 
ours. On account of the solubility in alkali of the heat coagulum of this proteid, ho 
did not consider it to bo albumin. 

Vroteose. —As the proteose of these seeds is present in small amount and is ditli- 
cult to obtain pure, we have not as much information respecting it as is d(‘sirable. 
The pea aiipears to contain about 1 per cent, the horse bean about 0.5 per cent, and 
the lentil and vetch evidently less. It is probable that more or less of this ])roteose 
may be lost by diffusion, for 10.5 gm. of wiiat was doubtless nearly pure proteose 
from the pea, after solution and dialysis yielded only about 0 gm. Avhen reprecip- 
itated. We have obtained a few of the reactions of proteose from the pea and Jiorse 
bean, but no naictions of this proteid from the lentil and A etch. 

‘^By saturation with salt, solutions of the proteose of the pea and horse bean are 
not preci])itated, but by subseiiuently adding salt saturated acetic acid, a large part 
of the pea proteose separates, while all but a trace of that from the horse bean is 
thrown down. Nitric acid in the aqueous solutions of the pea proteose gives no jire- 
cipitate unless the solution is previously saturated with salt, when a precipitate, 
soluble on warming and reappearing on cooling, is given by that part of the proteose 
precipitable by acetic acid from a salt saturated solution, w’hile the part not thus 
precipitablo gives only a turbidity. Both these jiarts of the pea proteose are precip¬ 
itated by copper sulphate, and give a rose-red biuret reaction. 

The composition of the preparations from these seeds was found as follows: 


Proteose, 



Pea. 

Lentil. 

Horne bean. 

Vetch. 

Carbon. 

Hydrogen. 

Nitrogen. 

Sulphur. 

Oxygen... 

46. 

47 . 

68. 

89. 

98. 

22. 

Per cent. 
60.24 
6.76 
17.35 
1.25 
24.40 

Per cent. 
49.66 
6.78 
16.57 
1.40 
25.50 

Per cent. 
50.17 
6.77 
10.81 
1.27 
23.98 

Per cent. 
50.24 
6.66 
17. 11 
1.87 
24.12 

Per cent. 
49.96 
6.76 
16.95 
2.75 
23.58 ; 

Pm- cent. 
50.85 
6.75 
16.65 

i} 

Total.! 

i 

! 100.00 

i 

1 100.00 

100.00 

1 

100.00 

100.00 

100.00 
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Precipitated by satiirating with salt and adding acetic acid. 

**47. From the filtrate from 46. 

**C)8. Total proteose precipitated by alcohol. 

<‘89. Ditto. 

“98. Precipitated from salt saturated solution by acetic acid. 

“22. Total prot(‘Ose precipitated by ailcobol. 

“If the difficulty oiicoiintcrod in purifying these preparations of proteose and the 
diflerent methods by whicfi they have been obtained are considered, the agreement 
between them, except for the sulphur in those from the horse bean, makes it ^irob- 
able that these figures <[uite nearly represent the composition of this substance.'^ 

Proteids of the soy bean, T. B. Osborne and G. F. Campbell 
(Goniiecticut State Sta. Rpt 1897j pp, 374-382). —The seeds of 2 varieties 
were studied, the yellow soy bean and the variety known in Japan as 
kiyusuki diadzu. From the results of the investigations, which are 
given in detail, the author deduces the following conclusions: 

“ The soy bean (ontains as its chief proteid constituent glycinin, a globulin similar 
in properties to Icgumin, but of somewhat different composition, containing nearly 
twice as much sulphur, 0.4 jier cent more carbon, and 0.5 ])er cent less nitrogen. 

“ We give as the composition of this proteid the results of our analysis of prepara¬ 
tion 9, which was obtained from a neutral and perfectly clear extract, for we believe 
that this represents more accurately the true composition of glycinin than the 
average of all the preparations: Carbon, 52.12; hydrogen, 6.93; nitrogen, 17.53; 
sulphur, 0.79; oxygon, 22.63 iier cent. 

“The soy bean contains a more soluble globulin which resembles phiiseolin in com¬ 
position, and, so far as we could ascertain, also in its reactions. The amount of 
this proteid is small and the evidence that it is in reality phaseolin was not wholly 
satisfactory. 

“Besides these globulins about 1.5 per cent of the albumin-lilA< proteid legumelin 
was obtained. We have found legumelin in a number of other leguminous seeds, the 
pea, vetch, horse bean, lentil, adzuki bean and cowpea. The j)ropcrtie8 of legu¬ 
melin are given in our paper [noted above]. Tlie comx>osition of legumelin as found 
in the soybean is as follows: Carbon, 53.06; hydrogen, 6.94; nitrogen, 16.14; sul¬ 
phur, 1.17; oxygen, 22.69 per cent. 

“A small quantity of proteose was also obtained from the soy bean, having the 
following composition: Carbon, 48.76; hydrogen, 6.28; nitrogen, 16.14; sulphur 
and oxygen, 28.82 per cent. 

“Owing to the small amount of proteose no evidence was obtained as to the purity 
or individuality of this preparation.” 

On the solubility of tricalcium phosphate and apatite in water, 

J. JoFFRE [BuL Soc, Chivi. Parky 3, ser.y 19 {1898).^ No. 9ypp. 372-375).-^ 
Tricalcium phosphate was subjected to the action of water for two 
months. The solution obtained was filtered, evaporated to dryness, 
and phosphoric? acid determined in the residue. The solubility of the 
phosphate Avas found to be 0.009 gm. per liter of water. When the 
phosphate was subjected to the action of water charged with carbon 
dioxid for tlie same length of time the solubility was found to be 0.153 
gm. per liter. Apatite treated in the same way showed a solubility iu 
pure water of 0.002 gm. per liter; in water saturated with carbon 
dioxid 0,014 gin. per liter. It is thus seen that the apatite is much less 
soluble than tricalcium ])hosphate. Monocalcium phosphate was mixed 
with carbonate of lime. After three or four days the phosphoric acid 
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soluble in water was extracted and the residue treated with a large 
quantity of water charged with carbon dioxid. By this means 0.161 
gm. of tricalcinm phosphate per liter was dissolved from the residue 
insoluble in water, an amount very nearly identical with that dissolved 
by treating tricalcium phosphate in the same way. 

These results indicate that when superphosphates are applied to the 
soil, although a large part of the soluble i)ho8phoric acid is converted 
into the tricalcium form, it is so uniformly distributed throughout the 
soil that it is readily dissolved by tlie carbon dioxid present in the soil 
or by the acids secreted by the roots of plants. 

A method for distinguishing bone phosphate from mineral 
phosphate, F. Maetinotti [Staz. Sper. Agr. Ital., 80 {1897), No. 8, 
pp, 603-668 ).—The method is based upon the difference in silica con¬ 
tent of the ditferent kinds of phosphates. The silica is removed before 
the determination of phosphoric acid by evaporating the acid solutions 
to dryness. In the large series of analyses reported the smallest 
amount of silica found in mineral phosphates was 5.25 j)er cent, while 
the greatest amount found in bone i)ho8phates was 0.1) per cent. In 
bone ash as high as 3 per cent of silica was found. In superphospliates 
prepared from mineral phosphates the minimum amount of silica was 

I. 2 per cent. In case of bone ash superphosphates the maximum silica 
content was 0.8 per cent. Double superphosphates were found to 
contain about 3 ■i)er cent of silica. In a mixture of bone superphos¬ 
phate and mineral superphosphate the smallest amount of silica found 
was 2.26 per cent. 

From his investigations the author draws the conclusions that (1) 
mineral phosphates can be distinguished from bone phosphates by the 
relative quantities of silica which they contain; and (2) bone phosphates 
and bone superphosphates that contain more than from 0.8 to 1 per 
cent of silica are adulterated with mineral phosphates and mineral 
superphosphates. 

Proteids of the soy bean, T. B. Osborne and G. F. Campbell (Jowr. Amer. Chem, 
Soc.j W {189S), No, 6,pp. 419-4;?S ).—Keprinted from Connecticut Statt^ Station Report 
for 1897 (sec p. 218). 

Proteids of the pea, lentil, horse bean, and vetch, T. B. Osborne and G. F. 
Campbell (Jour, Amer, Chem. Soc., {1898), Nos. J, pp, 34S-S7o; 6,pp. 595-4/9).—A 
series of papers reprinted from Connecticut State Station Report for 1897 (seep. 214). 

On the chemistry of chlorophyll, L. Marchi^ewski {Jour. Prakt. Chem., 1898, 
Nob. 6^7, pp. 380-834). 

On the sugar in orange peel, J. Flatau and H. Tabbi^. {Bui, Soc. Chim. Paris, 8. 
set., 19 {1898), No, 9, p. 408), 

The formation of cane sugar from dextrose in the cell, J. GrCss {Zischr. Vet'. 
Buhonz, Ind., 1898, No. 507, pp. 388-34$). 

Composition of the ashes of some raw tanning materials, W. K. Alsop add 

J. H, Yocum {Jour, Jmer. Chem. Soc.’, ^^0 {1898), No. 5, pp. 555-549).—Analyses of 
chestnut^oak bark; hemlock bark, quebracho wood, and oak-bark extract. 



220 


EXPERIMENT STATION RECORD. 


BOTANY. 

Investigations on the native vegetation of alkali lands, J. B. 

Davy {California Sta. Upt. 1895-^1897, pp. 63-75, pis. 8, Jig. 7).— The 
object of this investigation was to ascertain if possible whether the 
characteristic plants of alkali plats would indicate the kind of alkali 
present and the degree of its impregnation, so as to enable any one 
to determine the possibility of reclamation without reference to the 
station. 

An introductory note by E. W. Ililgard reviews the previous inves¬ 
tigations of the station regarding alkali lands which, summed up, 
shows that the salts found impregnating alkali lands consist in the 
main of varying propoi tions of sodium sulphate, sodium carbonate, and 
common salt. The total content of this mixture varies from a small 
fraction of 1 per cent to more than 12 per cent of the total weight of 
the soil taken to a depth of 4 ft. Of the three compounds named, sodium 
carbonate, or black alkali, is the most injurious to vegetable growth 
and to the tilling (lualit ies of the soil. In reclaiming alkali lands for 
cultural purposes the first thing necessary is a transformation of the 
carbonate into sulphate of soda by the addition of gypsum. In addi¬ 
tion to the salts already mentioned other alkalies are found in varying 
proportions, but as most of these are in the form of soluble plant food 
they are available for plant growth as soon as the injurious effects of 
the surplus of other constituents is removed. 

The resistance or tolerance of the several salts by idants varies 
greatly for the different plants and for the different salts. Thus chen- 
opodiaceous plants are in general very resistant, while, on the other 
hand, leguminous plants resent even small (luantities of any of the 
injurious alkalies. The Oomposita* Jire rather tolerant of alkali, while 
most cultivated grasses are sensitive to it. 

With a few exc.ei)tional cases, the investigations of the station have 
shown that the bulk of the salts in alkali lauds may at all times be found 
within about 4 ft. of the surface, and sometimes, as during a very dry 
season, they may accumulate almost wholly within 6 in. of the surface. 
Upon the basis of these facts it is thought an estimate of the aggre¬ 
gate amount of alkali liable to influence vegetable growth on any land 
can be made and the methods of reclamation determined. This might 
be determined by chemical analysis of the soil, but to avoid this expense 
to the landowners a simpler method was sought, a preliminary sum¬ 
mary of which is given in the report. The author collected samples of 
alkali soils upon which various plants grew at a number of places, and 
these samples, 58 in number, were analyzed and are reported upon by 
the agricultural chemist, K. H. Loughridge. 

In studying the natural vegetation of alkali lands the author made 
several visits to parts of California that are noted for their alkali soils, 
and in addition to the soil samples taken collected over 1,600 sheets of 



BOTANY. 221 

botanical specimens, a number of samples of water, and native seeds, 
roots, etc. 

From a careful study of the plants collected it was found that most 
of them were confined to particular soils, at least when in the wild 
state. These ifiants are therefore designated as characteristic alkali 
plants, the most conspicuous of which are Sesuvium, samphire, salt¬ 
wort, Kochia califomica^ yerhsi inansa (A tieinopis californica)^ Nitropila 
occidentalism tall tar weed {Ceniromadia pungcns)^ several species of 
Atriplex, alkali heath {Franicenia grandifolia tussock grass, 

salt grass, fine top salt grass (Sporobolus asperifoUus), bushy golden- 
rod, grease wood (AUenrolfea occidentalis)^ and several species ofTissa. 
In addition to these were found a number of introduced plants which 
occur as weeds and which tolerate the abnormal conditions of soil and 
climate. Among these are the common sunllower, sow thistle, mallow, 
bitter melilot, plantain, Bermuda grass, and Erigeron canadensis. In 
all there are known to be at least 197 species of plants natives of Cali¬ 
fornia which are restricted to alkali soils. 

One of tlie striking features of the alkali plats is said to be the gre¬ 
garious nature of the plants found upon them. Some species are rare 
and may be described as local, while others occur in distinct belts or 
zones of vegetation forming the principal and often exclusive vegeta¬ 
tion over large areas, while at least two specaes, salt grass and alkali 
heath, may be called cosmopolitan. 

Particular studies were made of the different belts or zones as indi¬ 
cated by the plant growth, and samples of soil in these characteristic 
belts were collected and analyzed. The minimum and maximum of 
alkali salts tolerated by etich plant are given, although the figures are 
not necessarily from one and the same soil. The observations and 
analyses when summarized show among other results the following: 

Pounds of alkali per aero in one foot of soil from the different belts. 


Bolts. 


Scrub saltbush (Atriplex poly- 

carpa) . 

Bushy Golden-rod (Bigelovia ve- 

^eta) .. 

Saltwort (Sueda si).). 

Tussock grass (Sporobolus air- 

oides) . 

Grease wood (AUenrolfea ocei- 

dentalis) . 

Samphire (Salicomiasp.) . 


Sulphates. 

Carbonates. 

Chlorids. 

Total salts. 

Min, 

Max. 

Min. 

Max. 

Min. 

! Max. 

Min. 

Max. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

I 

Pounds. 

Pounds. 

Pounds. 

. Trace. 

37,880 

240 

19, 000 

None. 

21,360 

840 

78,240 

080 

15,300 

None. 

7, 480 

None. 

3,720 

1,800 

24,320 

. 30,000 

170,000 

300 

24,240 

20 , 000 

105, 800 

74,480 

300,040 

. 3,440 

08,920 

680 

13,480 

360 

55,680 

0,600 

155,280 

. 7,440 

140,000 

160 

3,400 

10,400 

85,880 

27,320 

194,760 

. 55,320 

176,000 

320 

24,240 

5,560 

105,800 

01,240 

306,040 


The last two belts indicated in the table contain such a large amount 
of injurious salts as to seem incapable of profitable reclamation. Of 
the belt characterized as the tussock-grass belt, while the total content 
of alkali iu the soil is high, the grass, which grows abundantly, is said 
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to be readily eaten by stock, and farther investigations are desired rela¬ 
tive to its adaptation and possible use. 

Summing up the results as far as possible, the distribution of plants 
in belts or zones is believed to be due to i)hysicai and chemical condi¬ 
tions of the soil, and these plants may be used as indicators of soil con¬ 
ditions. The Biglovia and scrub saltbush indicate, from the data at 
hand, a light gravelly soil with apparently a low alkali content chiefly 
composed of sulphates. The minimum of sulphates is least and the 
maximum highest in the scrub saltbush belt, but black alkali and 
chlorids are least in the Biglovia belt. Samphire indicates a moist soil 
with excessive chlorids and sulphates. (Irease wood, so far as deter¬ 
mined, occurs only in a moist soil where sulphates and common salt 
are heavy and carbonates light. Saltwort de[)eiids on heavy chlorids 
and heavier chlorates with carbonates varying between 300 and 24,000 
lbs. per acre. The full extent of the value of these and other plants 
as alkali indicators can not yet be determined. 

The author suggests quite a number of plants that may be cultivated 
on alkali soils. Among these are the saltbushes, sainidiire, sugar beet, 
spinach, mangel-wurzel, Ghenopodia quinoay Australian saltbushes, etc. 
Sunflowers are reported growing wild on a soil which contains 9,820 
lbs. sulphates, 1,400 lbs. carbonates, 920 lbs. chlorids, and 1,440 lbs. 
nitrates in the first foot of soil. Other plants belonging to this same 
family which grow wild on moderately alkali lands are the Jerusalem 
artichoke, oyster plant, chicory, true artichoke {(h/nara scolymus). 
Valuable fodder plants which are known to grow on decidedly alkaline 
soils are mentioned, among the more imoinising of which are Mod tola 
decimhenHy quack grass, tussock grass (Sporobolus airoides)^ and water 
grass [Beckmania eruav/ormis). In conclusion the author gives a pre¬ 
liminary list of plants suitable for cultivation on alkali soils, dividing 
them into those which are adai)ted to strong alkali and those which 
are not tolerant of the strongest alkali. The list is as follows: 

On strong alkali. —Saltbushes, modiola, Avild millet or water grass, 
Kolreuteria paniculatay sac-saoul {Haloxylon ammodendron)^ Salsola 
soda, and S. indica^ and kochia (Kochia spp.). 

Apparently not tolerant of the strongest alkali. —Sunflower, Jerusalem 
artichoke, beets, spinach, onion, celery, asparagus, Blwagniis angusti- 
foliuSy and the Peruvian ground cherry {Vhysalisperuviana). 

Fodder plants .—Slender grass {Leptoehloa imhricata)^ Johnson grass, 
quack grass, bill smooth panic grass {Panicum virgatum)^ smooth bunch 
grass {Atropis Uevis and A. californica), obtuse meadow grass {Era- 
grostis ohtusiflora)^ wild rye (Flymus condensatus), alkali saccatone 
{Panicum hulhosum)^ florin, Bermuda grass, jointed barley grass, tea 
tree, and myall {Acacia spp.). 

Investigations on various economic plants, J. B. Davy [Cali- 
fornia Sta. BpU 1895-’1897y pp. 265-~270 ).—^This is the report of the 
assistant botanist. Among other economic notes the author suggests 
as bee plants for late winter and early spring in California the follow- 
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iDg: Tagasaste {Cytismproliferus albus)^ C. eanariensiSj borage {Borago 
officinalis)^ houey flower (Melianthus major), and Colletia ephedra. 

Brief notes are given on several forage plants Which seem x>romising 
for different parts of the State. Aristida oligantha is considered an 
excellent grass, and what, from an incorai3lete specimen, appears to be 
Bromus sterilis m also considered promising for the sage-brush lands in 
certain parts of the State. 

Notes are given on several weeds and on an unidentified fiber x>laut 
said to occur very abundantly in Monterey County. The latter will be 
further investigated. 

Suggestions are made for tree ])lanting in the streets around San 
Francisco Bay. Numerous trees are suggested and described. 

Biological studies of Aliiiit, J. Stocklasa {Centbl. Jiakt. u. Par.,Ahi., 4 {1898), 
Nos. IfPP* 39-41; fi, pp. 78-86; 8-4, pp. 119-180; 7, pp. 284-295 ).— Extensive studies of 
Bavillus ellenhachennin alpha are reported. The author considers it as probably iden¬ 
tical with Ji. metjathcrium. 

Concerning Watson’s climatic zones, S. M. Macvicak {Jour. Bot. [London^, SO 
{1898), No. 423, pp. 82-85). 

Abnormal cell division in the root tip of Allium cepa, H. Xf:MKC {Sep. Akdr. 
Sitzber. K. Jiiihm. (rcneU. JVisu. Math-naturw. Cl., 1898, pp. 10, pi. 1). 

The origin of the vascular tissues in the root tip of monocotyledons, L. Bus- 
CALIONI {Alii R. Acad. JAneei, o.xer., 7 {1898), No. 3, pp. GO-'b J). 

Concerning the equilibrium betw-een top and root of trees, 1\ Fussier {Pev. 
Faux et Forets, 3. 2 {1898), No. 9, pp. 288-291). 

The replacement of main stems by branches, A. Boirin ant {Compt. Rend. Acad. 
Sci. Paris, 126 {18148), No. 13, pp. 981-984). 

Concerning the pulvini of Oxalis and Phaseolus, S. Si'UWEndeneu {Siizher. 
Kgl. PreuHs. Akad. JJ'iss. Berlin, Phys.-.Uath. Cl., 12 {1898), pp. 176-181, pi. 1). 

On apogamy and the development of sporangia upon fern prothallia, W. H. 
IjANG und G. A. Cf.ark {Bot. Ceutbl., 74 {1898), No. 3, pp. 72-77). 

Comparative anatomy of floating and submerged leaves, E. Wollenwkber 
{Inaug. Diss., Freiburg, 1897, p. 349; abs. in Bot. Centbl., 74 {1898), No. 6,pp. 184-186). 

Influence of low temperatures on the direction of sprouts, H. VuciiTiNci {Ber. 
Deut. Bot. Gesell., 16 {1898), No. 3, j)p. 37-53, fig. 1). 

The importance of phosphoric acid in the physiology of plants, Meyer 
{Fiihling^s Landw. Ztg., 47 {1898), No. 9, pp. 341-350 ).— A gencnil diBcussion of the 
subject. 

Conceihing starch and sugar formation in barley and malt, J. GrCss ( Wrhnschr. 
Bran., 15 {1898), No. 7,pp. 81-84, pi. 1). 

Acidity of the root sap of citrus trees, K. W. IIiloard {California Sta. Rpt., 
1895-1897, pp. 181-183 ).— Determinations of the acidity of dry and fresh roots of 
various citrus trees are reported, with a note on the object of the detc'rminations. 
Investigations concerning chlorophyll, (J. Boi>k {Inaug. Dies., Jena, 1898 ). 
Concerning protoplasm and active albumen, O. Loew {Bot. Centbl , 74 {1898), 
No. 1, pp. .7-13). 

On the reaction of protoplasm to thermal stimuli, K. L. Sc:iiaefkr {Flora, 85 
{1898), No. 2,pp. 135-140). 

Researches on the presence of hydrocyanic acid in different plants, A. 

(Bui. Soo. Chim, Paris, 3. ser., 19 {1898), No. 7, pp. 310-313). 

Concerning proteid formation in plants, \V. Zaleski ( Ber, DcaU. Bot. Gesell., 15 
{1897), No. 10, pp. 536-542). 

A compendium of botany, T. Bokorny {Lehrbuch der Botanik. Leipsic, 1898, pp. 
VI ^226, figs. 170). 
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FERMENTATION—BACTEBIOLOGT. 

Spore formation among Russian wine yeasts, A. Nastukoff (CenthL Baktu, 
Far,, Aht., 4 {ISOS), No. 10, pp. 4.20, 421).--0\\t of 35 specimens of yeasts studied 
15 formed spores at 25^ C. in 48 hours and 13 at 15^ C. in 72 hours. 

On the question of alcoholic fermentation without living yeast cells, M. von 
ManasseYn {her, Deut. Chem, GeselL, SO {ISOS), No, 19, pp, SOGl, 3062), 

On some micro-organisms of wine, F. Bordas, Joulin, and De Kagzkowski 
{Compt. Bend, Acad. Sci. Paris, 126 {1S98), No, 14, pp, 1030-1053), 

Introduction to the study of bacteriology with special reference to micro¬ 
scopical technique {Binfiihrung in das studium der Bakteriologie mit hvsonderer 
Beriicksichtinunq der Mikroskopischen Technik. Leipsic: Geo. Thienie, ISOS, 5, ed., pp. 
riJr + 631, pis. 90). 

On the biology of bacteria, Gr. Schlateu {Biol. Cenihl., 17 {1807), No. 2, pp. 833- 
846; ahs. in Bol. Centhl,, 74 {1S9S), No. l,pp. 17, IS). 

Concerning the biology of Bacillus baccarinii, L. Macchiati {Centhl. Bakt. u. 
Par., 2. Aht., 4 {1S9S), No. S, pp. 332-3iO).—T\\Q author gives a sketch of the biology 
of the organism which is said to bo the cause of “mal nero’^ or the bacterial giim- 
mosis of grapes. 

Concerning the species of acetic bacteria, M. W. BEiJEUixcnv {Centhl. Bakt. w. 
Par., 2. Aht., 4 {ISOS), No. 6, pp. 200-.:16). 

Concerning the occurrence of bacteria, especially pf the tubercle bacteria in 
living plant tissues, O. Zinsskk (Inaug. Diss., Leipsic, 1S97, pp. 30; Bot. Centhl., 
Beihefte, 7 {1S9S). So. 3,pp. 337-339). 

New methods of bacterial investigation, N. J. C. MOller {Neuc Methoden der 
Bakterkn forschnng. Sep. Ahdr. lieltrag. inss. Bot.,pi. ‘2,pp, 97-176,pis, 20. Stuttgart: 
K, Niigele, 1898), 


METEOEOLOGY. 

Meteorological observations, A. O, Leuschner and 0. H. Shinn 

{Califoniia Sta. Upt. 189r,-1897, pp. HOl-Wi, 380-388, J30-33:1, 358, 353, 
:i05-307, ill, 415 ).—The data reported include a synopsis of observa¬ 
tions at Berkeley during 10 years (Juno 30, 1887, to June 30,1897) on 
temperature, pressure, humidity, precii)itation, and direction of the 
wind; at the Foothill Substation on seasonal rainfall (1889-1896), mean 
monthly raitifall (1893-1890), dates of killing frosts (1893-1896), sunshine 
and cloudiness (October, 1894, to June, 1896), and temperature (Octo¬ 
ber, 1894, to June, 1890) at two points having a difference of 180 ft. in 
elevation; at the Southern Coast Range Substation on the character of 
the seasons of 1886-1896, rainfall (0<;tober, 189.5, to May, 1896), and 
temperature (July 1,1895, to June 30,1896); at the San Joaquin Valley 
Substation on seasonal (October to May) rainfall at Tulare (1892-1897), 
the average and extreme temperatures at Tulare for 20 years, and dates 
of frosts (1^92-1896); at the Southern California Substation on tempera¬ 
ture, precipitation, and cloudine.ss (July 1,1894, to June 30,1896); and 
at the Santa Monica Forestry Substation on maximum, minimum, and 
average temperature (July, 1893, to April, 1897), and rainfall (1893- 
1897). 
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The summaries of observations at Berkeley for the years ending June 
30,1890, suid June 30, 1897, are as follows: 


Meteorological Hummarien for lS9r, and 1SD7. 


189(1. 


1897. 


PreHBiiro (inohcs): 

Mean. 

ilighent. 

Lowest.. 

Tcnjiieraturo (degrees F.): 

* Mean of the year.. 

Maximum. 

Minimum. 

Precipitation (inches): 

I Total rainfall. 

Dew and fog. 

nuinidity (per cent); 

Mean. 

Maximum. 

Minimum . 

Number of clear days. 

Number of fair day's. 

Numl>er of cloudy days. 

Number of foggy days. 

Number of days on which rain fell 


90.048. 90.094 

90. 599 (l)e<-. 90). 90. 999 (Jan. 2, Keb. 29) 

29. 701 (Ai>r. 29). 1 29. 40(3 (Feb. 18) 


5.9.0. 

92. 5 (Mav 20). 

94 (Dee. 22, Mar. 9. 1) 

28.719. 

0. 095. 

89 2 . 

98 (Mav 11). 

92 (Nov. 1(5). 

202 . 

70. 

9i. 

loH. 

09. 


59.9 

91 (Mav 19) 

39.7 (Nov.27) 

28. 944 
0. 080 

SO. I 

09 (()et.."). Apr. 7. Mav 7) 
51 (Oct. 18,22) 

I 145 
100 
111 
' 07 
' 71 


Meteorological record for 1896 (Xew York State sta. Jlpt. JSOGf pp. (:fY,-7ll ).— 
Tabulated daily and luontlily HuiuinaricK of observations on sunshine and temper¬ 
ature and a iiioutbly summary of observations on ]>rocipita(ion for the ]>tTiod from 
1882 to 1896. 

The practical importance of agricultural-meteorological observations and 
brief instructions for carrying them out, l\ I, JIuounon' {lipt. Met. Unrean Sci. 
Committee Min, Agr, and Gov, Entates, St, Peternhargy lS07,pp, fign, ,.'7; ahn. in 
Sehlc, Khoz, i LyesoWj ISO {lS97)f July, j)}), JJOy 240), 


WATER—sons. 

Alkali and alkali soils, H* II. LoiKaiuiDtfE {CaUfornia Sta, l\*pf, 
189rj-18i)7,fiyp, ,i8-r)3 ),—The causes of failure of gypsum to correct alkali 
ill certain cases are discussed. Three of the prineiiial (*auses are noted: 
(1) Igiioraiiee of the character of the alkali, gypsum bein^; inetfective 
on white alkali; (2) the impurity of the gypsum used; (3) insutlicient 
applications of gypsum. Theoretically the amount of gypsum a])plied 
should be about one-third more in weight than the amount of carbonate 
of soda present in the alkali. Tii experiments it was found ‘‘(1) that 
the iimount of gypsum to be api)lied to alkali soils must be about 
double that of the carbonate of soda present; (2) that the effect is 
then apparent within2 or 3 days; and (3) that the effect is probably i)er- 
nianeut in the conversion of the carbonate of soda into the sulphate.^’ 

The results of examinations of alkali soils used for experiments with 
various plants at Tulare and Southern California substations are 
reported in detail. From the data thus secured the following ])relimi- 
nary statement as to the ability of different crops to withstand the 
'Various salts contained in alkali has been prepared. 
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Tolerance of plants for the seeen'al salts of alkali. 


Maximum of each in pounds per acre, one foot in 
depth. 


. 

Sodium 

sulphate. 

Sodium 

carbonate. 

Sodium 

ohlorid. 

Sodium 

nitrate. 

Total 

alkali. 

QRASSKS. 

rounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Japanese wheat grass (Agropyronjaponicum) . 

3,28U 

3,360 

3,280 

1,160 

9,320 

Fiore 11 grass {Agrostisstoloni/era) . 

2,560 



3,080 

6,040 

AwuIohs brome grass {UromuH inermis) . 

8,020 

2,520 

020 

3,080 

12,680 

Schrader’s brome grass (Ji. schraderi) .1 

Egyptian millet (Eleusine coracana) . 

7,560 

2,520 

1,620 

1,680 

120 

12,880 

1,920 

2, 320 

200 

4,560 

Sheep fescue (Fegtuca ovina) . 

Meadow fescue {F. pratensis) . 

3,280 

2,520 

920 

1,160 

6,000 
8, 720 

4. 400 

640 

1,040 1 

2,640 

Hard fescue (F. duriuscula) . 

880 

2,120 


2,640 

6,120 

Tall fesi'ue (F. elatior) . 

1.320 

2,520 

920 


4, 760 

Many-flowered millet ( Milium mnUijfot'um) . 

1,760 

840 

480 

1,280 

4,360 

Maiiv-fluwered paspaliiin ( Fattpaluin dilatatum) . . . 

J,760 

2,120 


2,240 

6,120 

Meadow solt grass {HoIcum lanafun) . 

960 

920 

200 


2, 080 

Italian rvo grass {Loliinn italicum) . 

1, 760 
2,560 

920 

480 

1,280 

4,360 

Eualish rye grass {L. perenne) . 

lieardeil darnel {L. temulmtnin) . 

2, 320 

480 

3,080 

5,640 

3,280 

1,080 

480 

1,160 

6,000 

Blue grass (Poa pratenitis) . 

Koiigh-stalked meatlow grass (/*. tninalin) . 

880 

1,520 


280 

2,680 

1,920 

2, 320 

200 

280 

4,560 

Orchard grass {Dactylis glomerala) . 

2, 200 

2, 320 

360 

1,640 

5,040 

LEGUMES. 






Anthylli* vulneraria . 

2,200 

840 

360 

1,640 

5.040 

Oowpeas. 

1 1,920 

2,320 

200 

120 

4,560 

Lentil, large blonde. 

Lentil, petite rouge. 

1 1.760 

2,620 

920 

1,280 

4, 760 

4,400 

2, 520 

1,040 

2,640 

1,280 

8, 720 

Lentil, petite. 

3,280 

2, 520 

920 

720 

European blue lupine (Lupinus angutfi/olivK) . 

3,280 

2,120 

480 

3,080 

6,120 

Eiiroi>eaii blueluiuno {L. anguMti/oliug, var/). 

1 960 

920 

200 


2, 080 

White lupine {L. alhuu) . 

j 8,020 i 

1 2. 120 

920 

2.240 

12, 680 

Yellow lupine {L. luteun) . 

' 2,200 

1 2, 120 

360 

2,240 

6,120 

Californian lupine ( L. carnosuhm) . 

Snail clover (Medicago turbinata) . 

2,360 

1 3,360 

3,280 

320 

9, 320 
2, 080 

960 

i 920 

200 


Crimson clover {Tri/oliumincamatum) . 

1 l,7tK) 

1 2,120 


2.240 

6,120 

Bed clover (T. pratenue) . 

White clover ( T. repem) . 

880 

1 1,520 


280 

2,680 

1,320 

2, 520 

920 


4, 760 

Hairy vetch (Viciavillosa) . 

2,560 

920 

1,940 

3,080 

8,720 

Coinniou vetch ( T. mtiva) . 

2,560 ! 



3, OHO 

5,6^10 

Bokhara clover {Melllotus alba) . 

1,680 




1,680 

Birdafoot clover (Lotus viUnsvs) . i 

1,760 

2,120 


2,240 

0,120 

Tall esparcet (Iledysarum coronariiun) . 

2,560 

1 


3,080 

5,640 

MFSI’ELLA.NEOrS. 


I 



( 

Barley. 

11,120 

7,040 

4,520 

4, 320 

20 520 

Wheat. 

11,120 

7,040 

4,520 

4,320 

20,62^ 

Popconi. 

2,360 

3,360 

3,280 

5,(U0 

9, 320 

Bussiansuiitlower. 

9,820 

1,400 
4,760 

920 

1,440 

12,680 

Modiola. 

6. 800 

40,840 


52,400 

Sugar beets. 

8, 920 

3, 360 

3, 280 

1,440 

12,680 

Sugar beets. 

7, 160 

3, 040 

1,520 
3, 280 

560 

10, 840 

Sugar beets. 

2,360 

3, 360 

320 

9, 320 

Australian saltbush (young seedlings). 

10,360 

9, 320 

11, 200 


30, 920 

Cotton. 

1,680 




1,680 

Japanese hemp. 

1,680 1 

. 



1,680 

Grapevines. 

13,570 

1 1,610 

7,980 

070 

23,830 


Continued observation and experiments will without doubt enlarge the limits 
of tolerance as given in the tables. . . . The results represent the maximum amount 
per acre of each salt found in any soil where that particular plant was found grow¬ 
ing, and without reference to the other salts in the same soil. Thus for the cowpea 
the maximum of Carbonate of soda was found in one soil, that of the sulphate in 
another, and the chlorid in still some other soil.” 

Analyses are given of a number of samples of alkali soils sent to the 
station for examination from different parts of the State. 

A chemical stndy of some typical soils of the Florida penin- 
stda, A. A. Persons {Florida 8ta. Bui. 43, pp. 601-714).—The first part 
of the bulletin is devoted to a popular discussion of the followiug 
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topics: The development of scientific agriculture, the value of a chem¬ 
ical analysis, the origin of soils, the composition of soils, the inorganic 
soil constituents, description of the organic soil elements, distinction 
between nitrogen and ammonia, seaweed as a source of nitrogen, the 
inorganic soil elements, the efi'ect of lime on soils, explanation of the 
different forms of phosphoric acid, the home manufacture of acid i)hos- 
phate, the classification of soils, influence of mechanical condition on 
soil fertility, average weight of different types of soil, humus and its 
influence on soil fertility, peninsular soils deficient in humus, legumi¬ 
nous crops—beggar weed and velvet bean, nitrification and rotation 
of crops, irrigation and drainage, and i fleets of subsoiling. 

The second part is devoted to analyses by the author and his assist¬ 
ant, J. P. Davies, of pine, hammock, and sand soils and subsoils, show¬ 
ing coarse earth, fine earth, humus, nitrogen, and moisture at KKP C., 
and water and organic matter and the mineral constituents in the fine 
earth. The principal results are given in the following table: 


Imporlnnl noil iinjrcdientn in the noils of the ventral and Hituthern portions of the Florida 

peninsula. 


(yVuiiity. 

Insoluble 
resitluo. . 

Hu- 
inns. ; 

Nitrogen. 

I’eMiis- 1 

Hiiiiii 1 

oxitl. \ 

Ph.KS- 

X)bori<* 

aria 

(’aU’iiiin 
oxid. 

_ — — -: 

i'er vent. , 

2Vr ct. 

Per cvnt. 

Per coif. 

Per coit. 

Per cent. 

BrovMnl. 

97.5085 1 

' 0.24 1 

0.0378 ! 

0. 0086 

0.0336 

1 0.2100 


98.2100 1 

I *21 

.0252 ! 

.0111 

.0192 

. 1075 

1 

87.5915 1 

1 . .,39* 

. 0434 

. 0.588 

. 0608 

1 4.8787 


97.5710 j 

.10 

. 0091 

. 0038 

. 0527 

. 0200 


99.0485 

.08 

. 0021 

.oon 

. 0080 

. 0000 


98.1951 i 


. 0261 

. 0198 

. 0333 

.1150 

Dade.j 

99.8197 

2.51 , 

.0364 

. 0574 

. 0280 

. 0200 


93.4032 : 

1.48 ; 

. 0833 

. 0033 

. 0232 

. 0850 


98.4256 1 

.26 

.0084 

. 0027 

. 0288 

. 3025 


97.2740 1 

oo 

.0112 

. 0089 

. 0262 

. 0362 

1)0 Soto.1 

97.4975 1 

.40 

.0197 

.0106 

.0080 

. 0537 

Hillshoro.: 

91.4202 1 

1.36 

. 0672 

.oou 

. 3224 

. 1375 

1 

96.4472 1 

.30 

.0518 

. 0011 

. 1(H»8 

. .1450 

Leo.■. 

82.4682 . 

1.73 

. 2464 

.0125 

1.2815 

3. 3025 


96.4305 

1..37 

. 1162 

.0058 ' 

. 0208 

. 0000 


96.2»)00 

.80 

.0714 

. IMMIO 1 

. 0496 

. 0725 


97. 3085 

. 93 

. 0630 

. 0125 

.0112 

. 0000 


97.4155 

1 .03 

.0350 

. 0055 

. 0064 

i .0350 

Marion. 

94.6090 

.88 

.0074 

. 0086 

.2168 

. 0962 

Orango. 

96.4818 

.45 

. 0294 

. 0000 

.1027 

.01.37 

1 98.2060 

.25 

.0028 , 

. 0034 

. 0792 

. 0000 


1 98.8857 

.14 

.0014 

.0106 

.0224 



i 96.4261 


. 1100 1 

.0160 

.1175 

. 0624 

Osceola. 

1 97.4670 

.67 

. 02t;0 

. 0038 

.0056 

.0112 


j 97.7302 

.70 

.0252 ; 

i .0037 

. 0088 

. 0075 


96. 6082 

.87 

. 0434 

.0:00 

. 0384 

. 0300 

PastM). 

94.9472 

.97 

1 .0106 

1 .0024 

. 1360 

. 0850 

Polk . 

99.4830 

.02 

. 0042 

! .0038 

. 0064 

.0000 


95.2190 

. 50 

.0126 

1 .0000 

. 2768 

.012.5 


89.3950 

1.15 

. 0294 

; .0000 

2. 4000 

. 1125 


96. 3590 

.47 

. 0084 

.0014 

.2176 

.0212 


97.9165 

.35 

. 0098 

. oooo 

. 0224 

. 0062 


98.5205 

.29 

. 0084 

' .0038 

.0136 

' ,0000 

Volusia . 

98.3022 

. 15 

.0206 

. 0043 

.0136 

. 0437 
.0222 


90. 6018 

.25 

. 0281) 

1 .0157 

. 0.592 


96.0852 


. 0890 

. 0208 

. 1660 

. 0520 

Average . 

95.0876 

j .64 

.0413 

.0091 

. 1635 

. 2805 

.__ _ . - 

_ 

1 _ ___ 1 

___ 

' __' 


' _ 


Similar analyses are given of 11 samjiles of muck soils taken at 
depths of from (> in. to 4 ft. 

The analyses show that the pine, hammock, and sand soils are essen- 
0216—No. 3-3 
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tially of a sandy character, and are most deficient in potash and least 
in pliosphoric acid. Frequently they are deficient in humus. 

‘^Tho imick soils of the peninsula are uniformly of a fertile character. The purest 
muck beds, occupying? vast areas in the central and southern peiiiusula, extending 
from Osceola County southward into the Ever^ladc‘8, are unusually rich in nitrogen, 
but, in most cases, are deficient in potash, phosphoric acid, and lime. Vast tracts of 
this land in Osceola and Dade counties have already been drained by cutting canals 
through the luiic-k beds, and are now in a high state of iiroductivcmess. Other rich 
muck areas lie along either hank of the Kissimmee Kiver, which connects Lake 
Okeechobee with Lake Kissimmee. Still other vast muc.k dcjiosits occur soutli of 
Lake Okeechobee and extend into the Everglades. In addition to the above, muck 
deposits of varying areas occur all over Florida. 

^^As a rule, the juirest muck deposits contain the smallest stores of mineral plant 
food, hut are riclu'st iu nitrogen. Many samples are rt^ported iu this bulletin, how¬ 
ever, which are very pure mucks and which, iu addition to nitrogen, contain notice¬ 
ably large supidies of both phosphoric acid and lime. Only in potash do they 
appear to he very deficient. 

‘‘The average amounts of the several so-called essential plant foods occurring in 
all mu(*k analyses reported are as follows: Nitrogen, l.nill per cent; potash, 0.0443 
per cent; iihosphoric acid, 0.0H97 per cent. 

‘‘Tn some iustjinces the muck soils contain excessive amounts of chlorin in the 
form of common salt.’’ 

Physical effects of lime on soils, J. B. Heynolds {Ontario Aijr. 
GoL and Farm Ept, ISOTjpp. 4 ^, 0 *— defies of zinc cylinders, 

the bottoms of whiith were closed with wire ^auze, were filled in diftfer- 
ent cases with clay (80 jier cent) and humus (IJO per cent), clay (80 
and 90 per cent) and lime (10 and 20 per cent), and sand (90,91,98, 9!), 
and 99.5 per cent) and lime (0.5,1,2,0, and 10 per cent). These cylin¬ 
ders were placed in water just deep enough to come in contact with 
the bottom of the soil, and the time re<iuired for the water to reach the 
surface of the soil, the water content of the soil thus moistened by cap¬ 
illarity, and the condition of the soil after drying were noted. The 
concjlusious reached were that lime increases the water ca])acity of all 
soils and that it makes (day more i)ervious and friable and sand (doser 
and more adhesive. 

Experiments in capillarity with long tubes, J. B. Eeyndlds (On- 
tarlo Agr, CoL and F,rpt, Farm lipt, 18ff7yj)p. /, 5, //<;. 1),— A brief record 
is given of observations on the rise of water iu long tubes tilled with 
loam from dilferent depths (0 to ti, C to 12, and 12 to 18 in.) in the soil, 
and with pure sand, sandy soil, and clay loam. The rapidity of rise oi' 
water increased but the xx^rcjeiitage of water absorbed decreased with 
the depth nt whi(di samples of loam were taken. The capillary rise 
was most rapid in the pure sand, but ceased when a height of 26,0 in, 
above the level of the standing water was reached, this limit being 
attained in 5 days. Tlie rate of cai)illary rise in all cases decreased 
with the height above the level of free water. The tine clay soil 
absorbed about 35 per cent more water than either of the other samples. 

Analyses of waters {California Sta. Jlpi, lS9rj-IS07, ijp. -Analyses show¬ 

ing mineral constituents in 16 SMmples of lake and stream waters, 32 samples of 
spring waters, and 44 samples of well waters are reported. 
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engineer’s report on waterworks, A. Makston {Iowa State (■ollege Agr. and 
Meoh. Arts Bpt, ISOG-Blj pp. 39--i8, pis, 4), —An account of th(^ water plant recently 
constructed at the college. 

Soils of San Joaquin Valley Substation, California, C. H. Shinn (Califoimia 
Sta. Rpt, 1895-1897, pp. S48-S50). —The character of the strata passed through in 
boring a 60-foot well is noted. The different soil belts of tlie region cast of Tulare 
Lake to the Sierra foothills are descrilied and analyses of 3 samples of typical soils 
arc reported. Analyses of an alkali crust and of water from a bored well are also 
given. 

Rocks, clays, coals, plants, and miscellaneous substances {California Sta, 
Rpt. 1895-1897, pp, 103-106), —Analyses of asphalt, sepiolite (meerschaum), shell 
rock, and concentrated lye, and tests of the behavior of asj)lialtum bricks at dif¬ 
ferent temperatures are reported, with a list of a large number of rocks, minerals, 
plants, etc., sent to the station for identiiicatiou. 

Catalogue of the collection of Russian soils, V. V Dokoitchaykv (St. Priers- 
hurg, pp, 166; abs. in Sehk. Khoz. i Lyesor., 184 {1897), Mar,, p, 714), —Classilii'd ac¬ 
cording to different (lovernments and districts. 

The analytical results of the specimens of soils exhibited by the Geological 
Survey of Japan at the Seventh International Geological Congress, at St. 
Petersburg, Russia {Imp. deal, Surrey Japan. Tokio, 1S97, pp. 28). 

The most recent works on soils (Selsk, Khoz. i Lyesov., 187 {1897), Oct., pp, 
187-216), 

Variations of soil moisture through May, June, and July, .1. B. Rkynolds {On¬ 
tario Agr. Col, and Expt. Farm lipt. 1897, pp. 5-7, chart 1). —The results of a series of 
moisture determinations in a plat of soil during these months, together with the 
rainfall and averag<i temperatur(‘, are shown in a chart. 

Soil temperatures {New York State Sta. Rpt. 1896, pp. 712-717),—X tabulated 
summary of tridaily observations during 1896 at depths of from 1 to 18 in. 

Analyses of soils, A. K. Sahanink {Contrih. Agr. Lab. Cnir. Mohcow, 1896, pp. 47; 
abs. in Selsk. Khoz, i Lyesor,, 185 {1897), Apr., p, 244). —Analyses of cherno/em soils 
from diffe^’cnt localities of Russia indicate that these soils increase in water con¬ 
tent, humus, nitrogen, clay, and silt as one proceeds from West to East.— P. 
KIKKMAN. 

Examination of soils {California Sta. Rpt. 1895-1897, pp. 29-37). —Analyses show¬ 
ing coarse material, tine earth, hygroscopic moisture absorbed at 1.5'’ (^, moisture* 
and organic matter, humus, nitrogen, and mineral constituents in 2 samples of soil 
from the Foothill region, .5 from the Great Valley region, and 7 from soutbern Cali¬ 
fornia are reported. A list of soils received for examination is also given. 

Examination of soil from Lake Temiscaming, J. B. Rkynolds {Ontario Agr. 
Col. and Expt. Farm Rpt. 1897, pp. 7-9). —The results of mechanical and chemical 
analyses of a sample of soil from this region are reported and its water capai ity, 
texture, and fertilizer rociuirements discussed. 

Survey of the literature on the culture of moors {Selsk. Khoz. i Lyesor., 187 
{1897), Nov., pp. 413-484). 


FERTILIZERS. 

Commercial fertilizers {Connecticut State Sta. Rpt. 1897, pp. 65- 
157 ).—^This includes abstracts of the State laws relating to fertilizers, 
a list of the manufacturers complying with the provisions of the ferti¬ 
lizer law, a brief summary of the work of fertilizer control in sampling, 
collecting, and analyzing fertilizers during the year, explanations con¬ 
cerning the analysis and valuation of fertilizers, fertilizer sales in Con¬ 
necticut, a review of the fertilizer market for the year ending October 
31,1897, by E. H. Jenkins, and tabulated analyses aud valuations of 
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648 samples of fertilizing materials, classified as follows: (1) Eaw mate¬ 
rials containing nitrogen as tlie principal ingredient—nitrate of soda, 
sulphate of ammonia, dried blood, cotton seed meal, linseed meal, castor 
pomace, horn, and hoof; (2) raw materials containing phosphoric acid 
as the principal ingredient—dissolved boneblack and acid phosphate; 
(3) raw materials containing potash as the principal ingredient—high- 
grade suli)hate of potash, double sulphate of potassium and magnesium, 
muriate of potash, kainit, and soap boilers’ ‘^potash”; (4) raw materials 
containing nitrogen and phosphoric acid—bone manures, tankage, and 
dried fish; (5) mixed fertilizers—bone and potash, nitrogenous super¬ 
phosphates, guanos, special manures, bone and wood ash fertilizer, and 
home mixtures; (6) miscellaneous fertilizers and manures—cotton-hull 
ashes, wood ashes, limekiln ashes, lime, tobacco stems, garbage ferti¬ 
lizer, and earth impregnated with sewage. 

In the 13 samples of nitrate of soda examined, the perc^entage of 
nitrogen varied from 15.02 to 16.27, the cost ])er pound of nitrogen from 
13.7 to 15.6 cts. \vith an average of 11.6 cts. The cost per pound of 
nitrogen in 'z samples of sulphate of ammonia was 14.4 cts. ‘‘Sul])hato 
of ammonia, which of late years has been too costly to warrant its use 
as a fertilizer, is not now more exj^eiisive than nitrate of soda as a 
source of nitrogen.” 

In 65 samples of decorticated cotton seed meal examined during the 
year the percentage of nitrogen varied from 6.92 to 8.02, averaging 7.4. 
The average cost per pound of nitrogen in these samples was 11.6 cts. 
In one sample of undecorticated cotton seed meal examined tlie per¬ 
centage of nitrogen was 4.48 and its cost per pound 16.4 cts. ‘‘Decor¬ 
ticated cotton seed meal continues to be tlie cheapest source of quickly 
available organic nitrogen. Its use is becoming more general in the 
tobacco growing sections of this State, but it deserves the attention of 
farmers generally.” 

The percentages of nitrogen in 2 samples of castor pomace were 4.51 
and 1.02, and the cost per pound of nitrogen 18.5 and 21.1 cts., thus 
showing this fertilizer to be “the most expensive form of organic nitro¬ 
gen in our market.” 

Analyses of 7 samples of dissolved boneblack showed a variation in 
cost per pound of available phosphoric acid of from 5.9 to 6.8 cts., aiid 
in 6 samples of dissolved rock phosphate of from 4.4 to 8 cts. “Avail¬ 
able phosphoric acid almost invariably costs more in the form of dis 
solved boneblack than in the form of dissolved rock pliosphate,” the 
average price per pound in the former case being about 6^ cts., in 
the latter 5 cts. 

The average cost per ton of the bone manures examined during the 
year was $29.61; the average station valuation, $28.03, “showing that 
the station schedule of values for bone has been scarcely lower than is 
justified by the average selling j^rice of bone.” 
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^'Tho retail cash cost of pota«h in cents per pound in the various potash salts 
whoso analyses aro given . . . [was] as follows; 

Retail cash coat per pound of potash in different forms. 


In lugh-^rade sulphate. 

In (Ionbln sulphate. 

Ill uiuriute. 

Ill kainit.. 


Highest. 

Lowest. 

1 Average. 

[_ 

Centit. 

Cents. 

Cents. 

.»». 5 

4.7 1 

5.1 

6.0 

4.7 1 

,5.7 

4.5 

3.9 1 

; 4.2 

5.4 

4.8 1 

5.1 


‘'Of the 101 analyses of nitrogenous superphosphates [reported], 20 aro below the 
inaniifacturers’ ininininin guarantee in respect of one ingredient and 2 in respect of 
two ingredients. The number which failed to come up to the guarantee is considera¬ 
bly smaller than in the previous year. The average cost of the nitrogenous superphos¬ 
phates is $30.41. The average valuation is $20.71, and the percentage difference 46.9.’^ 

Of the 100 samples of special manures examined 25 failed to con¬ 
form to the manufacturers’ guarantee as regards one ingredient and 4 
were ileiicient in two ingredients. The discrepancies were specially 
marked in <5ases of mixtures of ground bone and chemicals. 

“These inequalities are due to the nature of the materials used. It is extremely 
difQcult to uniformly mix dry bone—or some kinds of blood tankage—with fertilizer 
chemicals, and wheu once mixed the slight jarring incident to storage and transpor¬ 
tation IS sufficient to cause consiilerable mechanical separation of the particles of 
bone or tankage from the chemicals. Even when a small sample has been very finely 
imlverized for analysis great care is necessary to avoid this separation of the differ¬ 
ent ingredients.^^ 

The average coat iier ton of the siiccial manures examined was }f54.34, 
the station valuation $24.28, and the percentage difference 41.4. 

Of 10 sainjdes of home mixed fertilizers examined, the average c.ost 
X)er ton was $20.10 (including $2 ])or ton for mixing), and their average 
valuation on the basis of the station’s schedule was $29.07. 

[In 55 samples of cotton-hull ashes 1 the highest percentage of potash was 36.45, 
the lowest 10.26, while the average percentage was 22.4, slightly lowcn* than the aver¬ 
age in the previous year (23.1). Allowdng 54, 5, and 2 ets. per pound, respectively, 
for water soluble, citrate-soluhle, and insoluble phosphoric acid, the water-soluble 
potash has cost from 5.1 to 17.6 cts. per pound, or 7.9 per pound on the average. 

The pei centago of potash [ in 20 samples of wood ashes] ranged from 3,44 to 8.60, 
and that of phosphoric acid from 0.97 to 2,69. Lime has ranged from 27.29 to 50.96, 
and sand and soil from 5.85 to 20.39. ... As respects the cost of lime in these ashes, 
wo find that on the average a ton of unleached w^ood ashes this year has contained 
108 lbs. of water-soluble potash, 24 lbs. of phosphoric acid, and 650 of lime. Allow¬ 
ing 5 cts. per pound each for potash and phosphoric acid, the pure lime (calcium 
oxid) in the 20 samples would cost 57 cts. i^er 100 lbs,, or 10 cts. more per hundred 
than in limekiln ashes. 

The number of fertilizer firms doing business in Connecticut in 1897 
was 66; the number of brands offered for sale, 281. There lias been 
no great increase in the number of firms during 15 years (1883-1897), 
but a decided increase in the number of brands, mainly of sxiecial 
manures. 
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Composition of the ashes of different woods, E. Habcourt {On¬ 
tario Ayr. Col. and Expt. Farm Rpt. 1897, pp. 27-31 ).—In continuation 
of previous work (E. S. E., 9, p. 436), the following analyses of ashes of 
different woods were made: 

Compomtioti of the anh of different hinds of wood and of coal and garbage. 



Potas¬ 

sium 

oxid. 

Sodium 

oxid. 

Phos¬ 

phoric 

acid. 

Calcium 

oxid. 

Mag¬ 

nesium 

oxid. 

Oxid of 
iron. 

Sidphuric 

acid. 


Per cent. 

Per e.ent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Hickory.. 

9.17 

4.35 

2.12 

44.43 

6.49 

0.24 

0. 56 

Kock oiin. 

G. G6 

2.69 

.71 ! 

19. 52 

2.64 

.25 

.59 

Kod oak. 

ru7r, 

l.(K) 

.92 

48. 97 

2. 45 

.37 

Trace. 

Butternut. 

3.99 

2.27 

1.76 

44. 95 

5.22 

.45 

.42 

Walnut .. 

4.62 ! 


.70 

35. 93 

5.35 

3.42 

1.51 

Cherry. 

r >.28 

.92 

1.90 

46.93 

3.00 

1. 29 

.79 

l*ear. 

9.73 i 

'frace. 

.81 

42. 07 

3.10 

.39 

.93 

Plum. 

4. HI 

! Trace. 

2.49 

48. .30 

1.89 

.22 

.03 

reach . 

6. 98 

.27 

3.43 

41.49 

3.18 

.30 

.73 

Ouince . 

(irapo vine cuttiii^fa. 

Hard coal: 

G. 32 

1.76 

2.29 

48. 22 

3.17 1 

.33 

1.07 

12.21 

7.67 

6.31 

21. 39 

0.96 

.44 

1 % 

2.64 

No. 1. 

Tra<*e. : 

Trace. | 

.15 

Trace. | 

Trace. 

' 5.32 

.41 

No. 1. 

Trace. 

Trace. ' 

1.12 

1.49 1 
8.13 1 

Trace. 

1 2.60 

.30 

Garbage ash. 

1.27 , 

2.31 

1.66 

1.17 

5.30 

1.40 


‘‘Tliefilct that these ashes vvere pure and prepared from the wood 
only, explains why the percentages of mineral constituents are so much 
higher in tliose found in the average ashes in the market.” 

Some of the ashes were digested in I per cent citric acid' with the 
following results: 


J*ei'centage8 of available potashy phosphoric acidy and lime in different kinds of ashes. 


Kind of ashes. 

Potas¬ 

sium 

oxid. 

Phos¬ 

phoric 

acid. 

Calcium 

oxid. 


Per cent. 
82.33 

Per cent. 

Per cent. 
8.27 


79. 4K 


9.89 

Mixed ashes. 

94.92 

10.169 

11.38 

Walnut..... 

99. 87 

15.57 

7.15 

Bed oak. 

82. 09 

4.57 

I'oidar. 

84.26 

2.88 

13.50 

White ash. 

00. 20 

10.32 

12.03 

Butternut. . _____ 

89. 22 

7.82 

Willow. 

85. 40 

6. 66 

8.41 



“Nearly 80 per cent of the total potuHli of the birch ash was found in the solution 
and practically the whole of that of the walnut ash. An average of the 9 samples 
experimented with shows that 87.5 per cent of the total jiotash of the different ashes 
was soluble in the citric-acid solution. According to this method of determining 
availability of plant food, all but 12.5 per cent of the potash would be in a form in 
which growing plants could make use of it at once. Smaller amounts of the ])bo8- 
plioric acid and lime appeared to be soluble. In some cases the amount of phosphoric 
acid was so small that it was not determined, but simply entered as traces.^’ 

Experiments on the availability of fertilizer nitrogen, S. W, 

Johnson, E. H. Jenkins, and W. E. Britton {Connecticut ^State Sta. 
Ept 1897j pp. 257-277), —This is a continuation of work of previous 

^ See also Canada Expt. Farms Rpt. 1896, p. 201 (E. S. R., 9, p. 825). 
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years (B. 8. R., 9, p. 640). The apparatus and methods employed were 
essentially the same as in the earlier experiments, exc.ept that the soil 
used was taken from the field which has been devoted to exi>eriment8 
on the continuous growth of maize on the same land (E. 8. E., 9, p. 651). 
Three series of experiments were undertaken: (1) With oats followed 
by Hungarian grass; (li) with llungarian grass; and (3) with rye and 
oats followed by Hungarian grass. The soil used was a sandy loam on 
wdiicli maize had been grown (jontinuously for 8 years and whuih had 
received no fertilizing material of any kind for 0 years. With the excep¬ 
tion of nitrate of soda and ground bone, the fertilizing materials used 
were the same as in the experiments of 1800. At the beginning of the 
experiment the moisture content of the soil in the pots was kept between 
10 and 15 per cent. When the heads first began to appear the quantity 
of water was increased so that the moisture content of the soil was be¬ 
tween 15 and 20 i^er cent. After the removal of the oat crop (both roots 
and above-ground part) from the pots, the soil w as returned to the pots 
without further addition of the fertilizers and Hungarian grass was 
planted. Details as to fertilizers applied and the weight and nitrogen 
c>oiit(uit of the c.rops ])rodu(;ed are given in full in a table. The ])rinci- 
pal results are summarized as follows: 

Vercvntmje acaiUibility of different forms of nilrofjen in pot experiments with oats and 

llungarian grass. 



1.6 gin. j 
fertilizer.' 

Experiments in 1897. 

1.2 gill. 1 0.8 gin. 

; fertilizer, fertilizer. 

1 

Average. 

1 ! Nitrogen 

! Average availabil- 
: of exper- ity reck- 
inients, ; oned on 
189-1-1896. nitrate, 

1 1 1897. 


1 Per cent. 

Per cent. 

,> J 

1 Per cent. 

ZVr cent. 

Per cent. 

1 J*er cent. 

Nitrate of soda. 

(79.6) 

(89.3) ! 

102.5 

102.5 

64 

\ loo. 0 

Dried blood . 

(65.1) 

73.1 

77.3 

75. 2 

43 

j 73.3 

Dry grouDd lish. 

(60.3) 

07.3 

63.6 i 

65.5 

44 j 

63.9 

(rroiiiid boil© .. 


18 3 

16 1 

17.2 

1 

' 16 7 

Tankage. 

49.8 

48.8 

53. 4 

50.7 

38 

1 49.4 

Horn and hoof. i . 

(68.8) 

67.9 

72.1 1 

70.0 

42 

68.3 

Linseed meal. 

(60.4) 

68. 7 

72.4 

70.6 

45 

68.9 

Cotton-seed meal. 

(59.2 > 

65.1 

67.7 1 

66.4 

46 

04.8 

Castor iMiinace. 

(69.9) 

66.4 

66.0 

! 

60.2 

47 

G4.6 

i 


** It appears that iu every case a mueli larger percentage of the fertilizer nitrogen 
was taken by the crops iu the experiments of 1897, natural soil, tliau iu the previous 
cultures made in coal ashes and peat. Part of this increase is due to the inclusion 
of roots witli the crops in 1897. 

^*The percentage availability of nitrogen to the oat crop of 1897 would have been 
made less by about 12 per cent on the average if the roots had been excluded. 

'‘If we may assume that a like percentage added to the percentage availability as 
determined in the experiments of 1894, 1895, and 1896 will correctly compensate for 
the exclusion of the roots in those ex])orimcnt8, it still appears that on the average 
a larger percentage of nitrogen was assimilated in the experiments of 1897 than in 
the earlier ones. This is particularly noticeable in the case of nitrate and of dri^d 
blood. 

" In these experiments of 1897 the nitrogen of raw knuckle bone, ground to pass 
a sieve with circular holes one-fiftieth of an inch in diameter, had only one-sixth of 
the availability of the nitrogen of nitrate, one-quarter of that of linseed, cotton seed, 














234 


EXPERIMENT STATION RECORI). 


castor pomace, steamed horn and hoof, and lish, and about one-third of that of tank¬ 
age. The bone used was very dense and hard, unlike most of the ground bone which 
is sold iu our ninrket as a fertilizer, and presumably less readily available. The 
subject is further discussed iu the following paper. . . . 

^^Tlie nitrogen of tankage (which contains considerable bone, 'bone tankage0 
hjis an availability, compared with that of nitrate-nitrogen, of 49 per cent, while the 
nilrugeii of cotton seed, linseed, ainl castor pomace, as well as that of horn and hoof 
and in lish, had an availability of from (M to 69 per cent. 

‘‘ 'file experiments of 1H97 show but little «lifterence in the availability of nitrogen 
in cotton seeil, linseed, castor poniaea*, horn and hoof, and fish. In this year the 
nitrogen of blood had a higher availability than that of the materials Just named.^^ 

In the second scries of experiments (with Iliingnrinn grass) “the 
aiiparntus iiiul method, kind and amount of soil, method of mixing and 
filling, watering and care during growth ” were the same as in the above 
experiments. With the soil of each pot were carefully mixed T)!) gm. of 
carefully precipitated cahdum carbonate and 5 gm. of iiotassium jihos- 
phatc containing 0.1971 gm. of phosphoric acid and 0.2629 gm. of potash. 
The nitrogenous materials used w^ere nitrate of soda, cotton-seed meal, 
jindbonein three dilicrent grades of tmeness(i^,> in., -fo in., and in.). 
Detailed <hita are given in a table. The princi])al results may be sum¬ 
marized as follows: 

]*trrenta(if‘ arailahUitt/ of different forms of nilrofien in i)ot experiments with Hungarian 

grass. 



l.« gm. 
fertili¬ 
zer. 

Kxporimei 

■ 

1.2 gin. 
fertili¬ 
zer. 

its in 1897. 

0.8 gin. 1 

fertili- 'Average, 
zer. 1 

Nitrogen 

availJi- 

bility 

reckoneil 

on 

nitrate. 


Per cent. 

' Per cent. 

Per cent. 

i'er cent. 

Per cmA, 

Nitrate of so«la. 

1^74.«; 

\ 05.3 , 

95. 2 

05.3 

100.0 

Cotton-seed mriil. 

58. J 

1 53.3 

.54. 3 

,55.2 

57.9 

lUnie, grade . 

10.5 

12. 0 

9.9 

10.8 

11.3 

JJoiie, grade U. 

7.0 

6.9 

10.4 

8.1 

8.5 

J5oiie, grade C. 

3.U 

6. 2 

5.0 

5.3 

5.6 


a Kxcluded from the uverage. 


"It thus aiipeura that iu these cultures, while 95..3 per cent of the nitrogen of 
nitrate of soda and 57.9 per cent of that of cotton-seed meal were taken up by the 
crop, under similar conditions, only 11.3 per ctmt of the nitrogen of the finest bone 
Hour was tak(‘n by th(^ cro])8 and still loss than that percentage from coarser grades. 

"These figures do not indicate that the nitrogen of bone is always or generally 
inferior to that of other animal and vegetable materials. 

"Bon(‘ finds its most prolitablo use on crops like grass and clover, which are not 
annuals, but wliose roots oeeupy the soil through the whole year and are more or 
less active at a'll seasons. 

"The best grass lands, too, are loams inclined to bo heavy or clayey rather than 
sandy and, in conseiiueuce, retentive <»f moisture. On such soils it is very likely that 
bone decom]) 08 e 8 more rapidly than iu the sandy loam of our experiment and the 
perennial roots of the crops mimed would certainly be more efficient iu taking ui) 
the nitrogen of fertilizers than those of the short-lived plants (oats and Hungarian 
grass) used in our experiments. It should also be noted that the bone used by us 
was of the hardest kind, such as is used for the manufacture of' ivory' goods, which 
is presumably more slowly decomposed and dissolved in the soil than other sorts." 
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In (•,a8<5 of tbe third series of exi)eriment8 (rye and oats followed by 
Hungarian grass), the crops were greatly damaged by excessive rains 
and the results are withheld from publication. 

Improvement and fertilization of land, K. \V. Hii.oard (California Sta. Jipt. 
lS9f)-lS97, pp, 107-111).—A. bri<*f discussion of th<* fertilizer roquironioiits of ]>1ants 
and the use of fertilizers, especially on California soils; sii'jgestions regarding fer¬ 
tilizer experiments; and analyses of 15 saiiijilcs of fertilizing materials, ineliidiug 
gypsum, dust from sheep lleeces, phosphate, soil from Indian burial ground, guano, 
clay, shell rock, lime refuse, and waste water from sugar-beet factories. 

Survey of the most recent literature on the fertilizing of the soil {Sehh. Khoz. 
i Lyesov., 1S7 {1S97), Dec.,pp. 009-624). 

General considerations relating to the valuation of fertilizers, H. Vandkkyst 
(Her. (ien. Af/ron., 7S9S, Xo8.2,2)p.SO-SS; 4,pp. IS f-lOn; .5, pp. 220-22!)). 

Farm manure and denitrification, R. Wahin(;t()n (.Iwm. Ayron.,2i {1S9S), Xo. 4, 
pp. 149-171). —This is a French translation by E. Demoussy of an article which 
appeared lirst in Jour. Roy. Agr. Soc., 3. ser.,S (1807), pt. iv, pp. 577-607 (E. S. R., 0, 
p.033). 

On the nitrogen feeding of phanerogamous plants by means of amins, am¬ 
monium compounds, and alkaloids, L. Lutz (Compt. Hotd. Acad. Sd. Parin, 126 
(ISOS), Xo. 17,pp. 1227-1229). 

The origin of the nitrate of soda of Chile, AV. Nuw ion (Ann. Sci. Aarov., 1S9S, /, 
Xo. 1, pp.40-49). —A discussion of the themdes ot* the formation of th«‘ nitrate de¬ 
posits. 

Nitrate of soda and perchlorate of potash—remarks on certain failures with 
rye, L. (5KANr3EAU (Ann. Sci.Ayron., ISOS, f, Xo. 1, pp. S4-91). —A discussion of this 
subject based princiiuilly upon the observations of Sjollema, Wagner, and Stutzer. 

Report on injuries caused by the use of nitrate of soda in the spring of 1896, 
M. Chisi’o (Ann. Sol. Ayron., 1S98, /, No, l,pp. 92-120). 

Investigations on the action of ammonium sulphate and nitrate of soda, 
E. IvLOEPFKn (Ensen: G. 1). Baedeker, 1S98, pp. 99, ill.). 

Tbe production of potash (potassium carbonate) from ashes. Practical guide 
for the preparation of potash from trees and grasses, V. Phkdotyf.v (St, Peters- 
Imrg, lS9(t,pp. 42; ahs, in Sclsk. Khoz. i Lyesov., IS? (1S97), Oct., p. 239). 

Provisions of the new fertilizer law of New York, L. li. Van Slyke et aj-. (New 
Yo^'k State Sta. Bpt. 1S90, pp. 125-137, pi. 1). —Reprint of Rulletin 103 of the station 
(E. 8. R., 8, p. 212). 

Report of analyses of commercial fertilizers for the spring of 1896, L. L. Van 

SuYKE ET A I.. (New York State Sta. Ppt. lS96,pp. 12)S-203). —R(‘print nf Ibillctin 107 of 
the station (E. S. R., 8, p. 766). 

Report of analyses of commercial fertilizers for the fall of 1896, Jj. L. Van 

Sla'KE et al. (New York State Sta. lipi. 1890, pp. 204-201). —Reprint of Bulletin 116 of 
the station (E. S. R., 0, p. 122). 

The real value of natural plant food, L. L. Van Sly’kk (New York State Sta. Bpt. 
1896, pp. 119-124). —A reprint of Bulletin 108 of the station (E. 8. R., 8, p. 766). 

Alkali, C. 11. SiiiNN (California Sta. Bpt. 1895-1897, pp. 350-,%2).—Yho rise of 
alkali in the experimental fields of the San Joaquin Valley Substation is discussed 
and exptu iments with gypsum for correcting alkali are rt‘ported. When this substa¬ 
tion was first established alkali did not show, except in three or four spots on tlie 
experimental field, but as cultivation has proceeded the rise au<l spread of the alkali 
has been very rapid. Gypsum, in connection with irrigation and underdraining, has 
given good results in correcting the alkali. 
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FIELD CHOPS. 

Report of the agricultural department, W. 0. Latta [Indiana 
JSta. Hpt. 1897, pp, 51-rj9 ).—In this report the work of the year is out¬ 
lined and tlie results of the experiments briefly summarized. The 
work is lai^^ely a contiimatioii of former experiments (PI. S. E., 9, 
p. ,347). Amon^^ 1,1 varieties of wheat, Russian, Michigan Amber, 
Velvet Chaff, and Eearded Winter Fife, and among 21 varieties of 
oats. White Russian, White Swede, and Black Prolific, were the most 
promising varieties. 

A test of fertilizers on oats was made on two series of plats, one of 
which had produced crops iii a regular rotation, while the othei had 
grown grain crops for the same length of time. There were 10 plats 
in each series, including .1 check plats which had re(*.eived no fertilizer. 
Acidulated phosphates, nitrate of soda, and muriate of potash were 
applied in different quantities. On the ])lats whicli had been in the 
rotation tlie best yield (()8.12 bn. per acre) was produced by the appli¬ 
cation of 125 lbs. acidulated phos])hatc, 374 lbs. nitrate of soda, and 
15 lbs. muriate of potash per acre, but the yields of the check plats 
were 48.19 bii. per acre for the lirst, 53.28 bu. for the second, and 08.28 
bu. for the third. On the series of plats which had produced grain 
continuously, the best yield was 08,f)l bn. per acre, whi(di was obtained 
from the plat ffn tilized with 145 lbs. acid idiosphate, 75 lbs. nitrate of 
soda, and 15 lbs. muriate of ])otash per acre. The yield from the check 
plats in this series varied from 50.78 to ,53.99 bu. per acre. 

Cultivating corn I and 3 in. deep gave better yields than cultivating 
2 and 4 in. deep. The average results for 9 years have been in favor 
of cultivating 1 in. deei). 

From the results of the experiments it is concluded unwise to at¬ 
tempt tlie growing of winter oats in that latitude. Notes are given on 
grasses, clovers, and forage crops, and cxj)eriments on previous manur¬ 
ing on the yield of (jorn, heavy and light applications of manure and 
fertilizer, and continuous growing of clover, as yet incomplete, are 
describtMl. 

Chicory growing as an addition to the resources of the Amer¬ 
ican farmer, M. (1. Kains (T. 8. Dept. Agr,, Division of Hotany Bui. 
19j pp. 52, figs. 12 ).—This bulletin describes the chicory plant and 
its uses and gives directions for growing the crop for the root and tor 
fodder. Details of the preparation of the soil, sowing, cultivation, and 
storing the (Hop, statistics on the importation of chicory since 1869, 
and analyses of the raw and roasted root are given. Three varieties, 
Brunswick, Magdeburg, and Schlesische, considered the best known 
kinds used in America for roasting, are described. 

The results of experiments in the germination of seeds from early and 
late chi(iory flowers and of large and small seeds are reported in tables. 
‘^The ratio of good to poor seed in individual flower heads proved, in 
all cases examined, to be in favor of the early flowers.” 
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Weight and germination of large and small seeds. 


l^argoHeeil. jl Small Hoed. 


Weight of 
100 needii 
HOWIl 

2 

3 

Days. 

f) 1 0 

15 

21 

1 Weight, of 
: 100 Heeds 

HOWtI. 

2 

3 

DayH. 

5 9 

15 

21 

Mg. 

220.14 

P. ct. 

F.ct. 

P. ct 

i*. ct. 

7*. ct. 

P. ct. 

1 M(f. 

]*. ct. 

P. ct. 

_ 

P.ct. P.ct. 

P. ct. 

P. ct. 

13 

28 

50 

75 

86 

01 j 

‘81.20, 

1 ^ 

11 

25 39 

46 

51 

20K. 10 

0 

22 

40 

68 

7i) 

1 85 ' 

1' 81.20 

4 

9 

17 24 

30 

33 

207. 02 

11 

23 

50 

71 

I 83 1 

! 88 

‘ 80.00 

1 3 

8 

18 26 

31 

33 

100. 00 

8 

10 

40 

63 

74 1 

81 

; 70.84 

' 4 

7 

14 20 

23 

26 

114. 00 

5 

1 1 

13 

29 

49 

58 ! 

63 i 

'1 81.05 

i| 

i " 

5 

10 15 1 

17 

10 


“Not only was the percentage of genninatioii in favor of the large 
seeds . . , but the time required to get a fairly good stand was also 
mu(di less.” 

Experiments with field roots, silage, and forage crops, 0. A. 

Zavitz [Ontario A(jr. Col.'and Expt. Farm NjH. JSf)7jPp. l^b-213 ).— 
This work consisted of variety tests, distance experiments, and selec¬ 
tion of seed with a number of different crops. All results are tabulated. 
Work in this line has been formerly reported (E. S. R., 0, pp. 440,443). 

Swedish tnrnips .—Tn a test of 79 varieties planted 10 in. apart in rows 
2G| in. apart. Improved Long Island and Drecr Improved Purple Top 
produced the heaviest roots. Iniiiroved Long Island, Laidlaw Im¬ 
proved, and Dreer Imiiroved Purple Top produced the largest yields of 
roots (29.25,28.25, and 27.85 tons jier acre, respeiitively.) Of 29 varieties 
tested for 9 years Hartley Bronze Top heads the list in productiveness 
with an average yield of 21.11 tons of roots per acre. From the results 
of experiments conducted for 6 years in succession the general conclu¬ 
sion is drawn that as the distance between jdants in the row increased 
from 8 to 20 in., the average yield decreased, but the average weight 
per root increased. The average yield of plants 4 and 8 in. apart was 
17.26 and 17.58 tons of root per acre, respectively. The average results 
for 6 years showed that drills 20 in. apart gave a better yield than drills 
26 and 32 in. apart. 

Fall turnips .—On the average of 7 years^ experiments Jersey Navet, 
Graystone Improved Purple Top Mammoth, and Early American Purple 
Top, in the order given, produced the heaviest roots. Thinning the 
plants to 4 in. apart in rows 26f in. apart gave a better average result 
for 6 years than thinning to 8,12,16, or 20 in. apart. A tost of dilferent 
distances between drills with plants 10 in. apart in the drill proved 20 in. 
to be preferable to 26 or 32 in. 

Mangel-wurzels.—T\\\^ season 62 varieties were tested. Among 27 
varieties grown for 7 years Evans Improved Mammoth Sawlog pro¬ 
duced the largest average yield, 25.17 tons per acre, followed by Simmer 
Improved Mammoth Long Bed with 25.11 tons and Steel Long Red 
Selected with 24.24 tons per acre. Four inches between roots in drills 
26f in. apart and 20 in. between drills with 10 in. between plants in the 
drill proved to be the preferable distances. The average weight of the 
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roots thinned to 20 in. apart was over 5 lbs., while that of those 4 in. 
apart was only a little over 1 lb. 

Sugar beets ,—Lane Improved, White Silesian, Red Top, Champion, 
White French, and Kleinwanzlebener, named in the order of their pro¬ 
ductiveness, yielded on the average for C years over 15 tons jier acre. 
The average yield for Ijane Improved was 19.07 tons per acre. 

In experiments with mangels, carrots, sugar beets, Swedish turnips, 
and fall turnips it was found that planting the seed 1 in. deep gave 
better results than planting 2, 3, or 4 in. deep, and that large, plump 
seed gave better yields than medium or small seed. Thinning mangels, 
carrots, and Swedish and fall turnips, when the plants were from to 
2 in. high, gave better results than thinning when the plants were from 
8 to 10 in. high. Slightly better yields were obtained with flat cultiva¬ 
tion than with ridged cultivation. Tests were made of 18 varieties of 
millet, 3 of sunflower, 20 of grass, and a number ot varieties of rape, 
kale, clover, and other miscellaneous crops. 

Experiments with varieties of grain, C. A. Zavitz (Ontario Agr, 
Cot, and Expt, Farm lipt, 1897^ pp. 151-189 ),—These experiments are 
along the lines of work reported in previous years (E. S. R., 9, j). 440). 
All varieties of different crops obtainable in Canada and the leading 
varieties from the United States and various countries in Europe, Asia, 
Africa, and Australia wore tested, and some excellent foreign varieties 
have been obtained. Other features, such as method and time of sow¬ 
ing, selection of seed, time of harvesting, etc., were studied in conneiJ- 
tion with this work. The results for 1897 and the average results for 
the number of years the varieties were grown are given in tables. All 
plats were ^icre in size. 

Barley .—Fifteen six-rowed, 19 two-rowed, and 12 hulless varieties 
were on trial. The seed was sown broadcast April 28 at the rate of 100 
lbs. per acre. Oderbrucker, Scotch Improved, Jarman Selected Beard¬ 
less, and Manitoba six-rowed produced the heaviest grain, the weight 
per measured bushel varying from 51.1 to 51.9 lbs. Oderbrucker 
weighed about 53.25 lbs. on an average for 9 years. Taking the aver¬ 
age results, Mandscheuri and Oderbrucker were the most productive 
varieties tested. The average yield of Mandscheuri for 9 years was 
03.0 bu. per a(5re, while the yield of Oderbrucker was 55.92 bu. The 
average weight per measured bushel of Mandscheuri for the same 
period is about 2^ lbs. less than that of Oderbrucker. The average 
yield for tlys season was 38.3 bu. for the six-rowed varieties and 38.8 
for the two-rowed varieties. Among the hulless varieties in the average 
for the number of years they were grown Black Hulless, Three-rowed, 
Guyamala, and Purple have yielded grain weighing over 00 lbs. per 
measured bushel, this weight being taken as the standard. Black 
Hulless yielded the best average for 8 years, 38.17 bu. per acre. An 
experiment in broadcasting and drilling on different dates resulted in 
the largest yield from barley drilled April 19. 
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Peas. —Forty-seven varieties of peas were sown in drills 1 link apart. 
The yields varied from 14.55 bn. to 33.1 bu. per acre. Chancellor matured 
first and Oakshott Field last, there being a difference of 24 days in the 
ripening period of the 2 varieties. The best average yields for 7 years- 
ranged from 33.33 to 38.04 bu. per acre and were produced by White 
Wonder, Early Briton, Field, Mummy, Brown, and Blue, in the order 
given. All excepting Early Briton and Mummy are ifew Zealand 
varieties. In general, during a two-years’ test, drilling gave better 
results than broadcasting. Bowing on difierent dates resulted in the 
highest average yield from the seeding made April 22 as compared with 
earlier and later dates. 

tipring ivhea t —Tests were made of 48 varieties. Bart Tremenia, Wild 
Goose, Medeah, Sorentina, and Algiers were the most productive of 
tlie coarse-grained wheats and Herison Bearded, Saxonka, Konisburg, 
Bed Fern, Red Fife, Colorado, Rio Grande, Washington, Wellman 
Fife, and Blue Democrat among the fine-grained varieties. Ilerison 
Bearded in 0 years’ trials has given an average yield of 26.5 bu. per 
acre, at an averages weight of 62j\ lbs. per measured bushel. In gen¬ 
eral, broadcasting gave better results than drilling. Tlie first seeding 
of wheat, made April 19, gave a better yield than the later ones. As the 
time of seeding advanced the crop decreased in quantity and quality. 

Winter icheat ,—A test of 91 varieties was made on 189 plats. Early 
Red Clawson, Golden Drop, Early Genesee Giant, Imperial Amber, 
Dawson Golden Chafi’, Tuscan Island, and Egyptian, in the order given, 
produced the largest yield. These varieties also stand first in produc¬ 
tiveness umong 86 varieties grown for 4 years in succession. Dawson 
Golden Chaff has given a yield of 50.5 bu. per acre in the average of 
6 years’ tests. 

For 5 years winter wheat has been sown on September 3, 9, and 20. 
This season’s sowing (September 9) gave the best results, but the aver¬ 
age for the whole period is in favor of the earlier date. The results from 
drilling and broad(iasting the seed were very similar in this year’s test, 
as well as in the average for 4 years. Bowing seed at the rate of 2 bu. 
per acre gave better results than sowing at the rate of l.J and 1 bu. per 
acre. An experiment in the selection of seed resulted in the best yield 
from the large plump seed as compared with small plump, shrunken, 
or cracked seed. The use of sprouted grain for seed showed that 
sprouting impairs the germinating power and tends to produce an 
uneven crop. 

On 12 plats, each 1 rod wide by 6 rods long, the soil was given dif¬ 
ferent treatment previous to sowing. The experiment was duplicated, 
there being 6 plats in each set. These plats were plowed in the fall of 
1895 and received surface cultivation the following spring. Four plats 
of each set were sown to oats, buckwheat, rape, and clover, and the 
other two were worked as bare summer fallow. The green crops wore 
plowed under about August 1 and barnyard manure at the rate of 20 
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tons per acre was applied to one of the bare fallow plats in each set. 
The wheat was sown August 25. The bare fallow plats which had 
received the barnyard manure produced the heaviest yield, but the 
method of treatment was also the most expensive. Green manuring 
with peas was more effective than green manuring with rape or buck- 
wlieat or bare, summer fallow without barnyard manure. 

A study was made of the effect of cutting at different stages of ma¬ 
turity, the average dates of cutting for 4 years being July 4,11, 18, 25, 
and August 1. In eaedi year the greatest yield of straw was obtained 
from the first cutting, the heaviest grain per measured bushel from 
either the second or third cutting. The lowest yields and the lightest 
grain were obtained from the first cutting of each variety in each year. 
The best average yield for 4 years was obtained from the cutting made 
July 25. 

Oufs.-—Ooinparative tests of 102 varieties were made. In general the 
varic^ties with a spreading head gave most satisfactory results. Joan- 
ette, a bhudv variety, has given the largest average yield of grain among 
all the varieties tested, 80,08 bu. per acre. Hut few of the black vari¬ 
eties rank high in productiveness. Siberian, Oderbrucker, Waterloo, 
Probsteier, and Danebrog, all of whieli are white varieties, gave an 
average yield of over 75 bu. per aiae in a 9-year test. Tlie results in 
favor of the drilled grain as compared with grain sown broadcast Avere 
more marked than in the case of some of the other crops. Oats sown 
A])ril 22 gave a larger yield this season than seed sown earlier or later, 
and this was true for tln^ average of 2 years. 

Among 21 varieties White Wonder, Burlingame Medium, 
Medium, Schofield, and Snowflake, in the order named, were most pro¬ 
ductive, their yields ranging from 31.47 to 36.77 bu. per acre. 

Mlvcd grain .—Eleven different combinations of barley, peas, oats, 
and wheat were tested for the production of grain and straw. Barley, 
peas, and wheat gave the best yield of grain and barley and peas the 
largest yield of straw for this season, but the best average yield in 
straw and grain for 5 years was produced by a mixture of barley and 
oats. 

Seed Helevtion .—Different (qualities of seed of barley, sjwing wheat, 
white oats, and peas wore selected and tested. In a 3-year trial with 
barley, wheat, and oats, in every cavse except two large plump seed pro¬ 
duced the largest kernel as compared with small plump and shrunken 
seed. 

s 

Dark-colomi plump, light colored and light weight, and hulled grain 
of Joanettc oats were selected and compared. The light seed produced 
the smallest grain, tlie hulled seed the next smallest, and tlie large 
plump the largest and heaviest grain. Sound x)eas for seed gave better 
results than cracked peas, and large peas better yields than small ones. 
Tests of 3 varieties each of spring rye and buckwheat are reported. 
Sngar beets in Colorado in 1897, W. W. (Iooke and W. P. Head 
DEN {Colorado Uta. Bvl. 42, jyp. 1-58).—This bulletin gives the report 
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of cooperative culture experiments with sugar beets in 1897. Ohomical 
analyses of soils from five ditt'ereiit sections of the State and instruc¬ 
tions for the growing of sugar beets are given. The results are tabu¬ 
lated in detail and sugar-beet culture is discussed in general. From 
tlie results obtained it is coiujluded that good sugar beets can be raised 
in any part of Colorado which is adapted to any kind of farming, and 
that large croj^s of good beets can be grown in districts sui)plied with 
water for irrigation. The length of the campaign for the State is esti¬ 
mated at 120 days. The ripe crop of beets in 1897 averaged lo.o per 
cent of sugar and 81.6 per cent purity. The average yield per acre 
was about 10 tons. 

Influence of drying on hcetn (p]). 29-31).—On October 29 beets were 
taken from the held and divided into 3 ecpial lots; Lot 1 was kept for 
a day in a cool, dark place; lot 2 was left for a day in the open field; 
and lot 3 was piled up and covered with a few inches of dirt and left in 
tlie field for 5 weeks. The analyses gave the following results: 

Injlueuve of dryiiuj on heeU. 

i Tr«utiafi.t. I l>uri»,v. 


’ Per cent. Per rent. 

Loti.I Koi»t for a day in a cool place.■ 14. o 82 

Lot 2.1 l\<‘pt for u tluy in Ilje open li<‘Ul.i 14.9 , 79 

Lot.'!. Kept for 5 wcok.s in the held.j 14.7 j 84 


Lots 2 and 3 lost weiglit by drying out, but no fermentation of the 
sugar in the beet took place. Ft was found that green beets when left 
to dry sustain a loss of sugar by fermentation. 

Influence of freezing on beets (p. 31).—Two beets, one slightly, the 
other decidedly frozen, were divided into three parts by weight and 
each third analyzed to ascertain the effect of freezing. Of the beet 
described as decidedly frozen, the upper third was all frozen, the middle 
third partly frozen, while the lower i>ortion was left uninjured. The 
following table gives the results ; 

Efl'ect o/freezhuf on ftuyar bettn. 


Suni])lo partly Sample decidedly 
frozen. frozen. 


Upper third.. 
Middle third. 
Bottom third 


Snjjar. j Purity. 


Sujiur. 


I Purity. 


l*er cent. ! Per cent. Per cent. 


12.9 I 
12.0 ; 
12.0 


78.7 ' 10.9 

91.1 ; 11.2 


Per cent. 
72.2 
70. 9 
88. 9 


Sugar-beet growing in Iowa, 1897, 0. P. Ci^rtIvSs and J. Atkin¬ 
son {Iowa Sta, Bui, d7^pp, 20^ Jig, 1 ),—This is a popular bulletin on 
sugar-beet culture, giving the results of culture experiments at the sta¬ 
tion and throughout the State. Results are given in a table. 
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The average sugar content of 663 samples obtained from the coopera¬ 
tive tests was 13.07 per cent, with an average coefficient of purity of 
77.4. The samples harvested earliest were poor in (piality, while those 
harvested later made a better showing as the season advanced. This 
was also found to bo the case in the experiments at the station. Six 
varieties were tested at the station, each variety being grown on six 
different plats under varying conditions. The results are given in the 
following table: 

Average results of variety testa of sugar beets* 


Schreibor. 

Original Kleinwanzb^beii 

Draiuuz niite. 

Zieniaii. 

. 

Viliiiorin. 


Name. 


Sugar. 


Purity. 


Per cent. ' Per cent. 
15.09 , 8a. 2:1 

14.72 I 82.62 


11. 30 
13.90 
13. K3 
13. 32 


81.60 
79.72 
78.81 
80.11 


/ Experiments in the fertilizing and curing of tobacco, 1897, E. 

H. Jenkins {Vonnecticut Htatr Sta, Jt<97\ p})* —A series 

of fertilizer exiieriinents were begun to compare the effect of barnyard 
manure and c-ominm cial fertilizers—a mixture of barnyard manure and 
commercial fertilizers, and green manuring with.a leguminous (*ro])S— 
on the (piality of the leaf.The crop was harvestcMl and was uudei'going 
curing by artificial heat when it was destroyed by fire. 

A note is givcm on the process of pole curing, and the work of curing 
the (irop so far as completed is fully des(;ribed. The tempeu ature of the 
curing barn was never higher than 88'^' F. and seldom over 8 l*^, and 
was kept.as nearly uniform as possible throughout the building. The 
author (jaiitions against (diilling tobiwMJO by low temperatures and allow¬ 
ing it to become dry before it has (5ome to color and against curing it 
irregularly. 

C Experiments in growing tobacco with different fertilizers— 
report on the fermented crops of 1896, E. H. Jenkins { Connects 
cut State Sta. Kpt 1S97^ pp, 7^30-213 ).—This reiiort is the conclusion of 
experiments begun in 1892 and <;ompleted in 1896, some of the results 
obtained in these tests having been previously reported (E. S. R., 9, p. 
543)^ The details of expei’t judgment on each lot of tobacco from the 
experimental jdats in 1896 are given. The av(^rage results obtained by 
fermentation and the ndative quality of the loaf from the different 
plats, taking the entire period into consideration, are reported below. 

Results of the experiments with tobacco fertilizers for the 
years 1892 to 1896, E. H. Jenkins [Connecticut State Sta, Rpt. 1897^ 
pp, 2i3-2i )()),— The results of these experiments and the manner in 
which they were conducted are disciussed in a previous report of the 
station (E. R. S., 9, p. 543) and are liere briefly summarized, with the 
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additional facts brought out by the fermentation of the crop of 1896. 
( The effect of fermentation on the weight and iire holding capacity of 
tobacco is shown in the following table, which gives the averages of all 
the plats under experiment: 


Average weight and fire-hoUling eapacitf/ of wrapper leaves. 


Short wrappers. 
Long wrappers . 


Average iiiimber oi 

A verage 

d re-hold- 

wrai)pcr lca\'e8 x)cr 
pound. 

ing capacity i n 
seconds. 

Before 

After 

Before 

After 

fermcii- 

fennen- 

formen- 

term on- 

tat ion. 

tatiou. 

tution. 

tat ion. 

87 

92 

12.0 

28.5 

“j 

08 

9.2 

23.9 


The long and short wrappers in the sorted crops averaged 60.7 ])er 
cent, some plats yielding as high as 78 per cent of wrappers. The 
average yield per acre of pole-cured, sorted tobacco for all the ])lats 
was 1,685 lbs., the maximum being 2,280 lbs. and the minimum 1,145 
lbs. per acre. The average loss of weight in sorting ranged from 4.5 to 
5.3 per cent. The following table shows the comparative value of the 
leaf from the several plats. The number expressing the relative (qual¬ 
ity is the average of the numbers representing the grading of the 
tobacco for each year, the smaller numbers representing the higher 
values: 


Comparative value of the leaf from all the plats for five years. 


Plat. 


PortilizprH applied. 


Relative 

quality. 


P 

Y 
Z 
B 
W 
AA 

il 

F 

C 

() 

n 

.7 

K 

S 

u 

a 

A 

V 
I 

BB 

L 

R 

N 

X 


M 

T 


Ct»ttoii-Hoed nioal, donhlo carbonate of potnab and magncBia, and bone 

Cotton-Hoed meal and wood nnliCH. 

Oroiind tisli, <iouble sulphate ut'xiotUHh and luagnesin, and bone. 

Linseed meal and cotton hull ashes. 

I Malays tobacco manure-. 

Stable manure. 

(/ustur pomace and cotton-hull ashes. 

Linseed meal, cotton-hull ashes, and bone. 

Cotton-seed meal and cotton-hull ashes. 

Cotton-seed meal, carbonate of notash, and bone. 

Cotton-seed meal and cotton hull ashes. 

Castnr pomace and eotton-hnll ashes. 

Cotton-Heed meal, double sulphate of xiotash and magnesia, and bone.. 

Stoekbiidge tobacco manure. 

Mapes tobacco manure. 

Castor ])oiiuice and cotton-hull ashes. 

Cotton-seed meal and cotton-hull ashes. 

Mu])e8 tobacco manure and Mapes starter. 

Castor pomace, cotton hull a^hes, and nitrateof soda. 

Tobacco stems. 

(Jottou-seed meal, double sulphate of potash and magnesia, ami bone .. 

Stuckbridgo tobacco manure. 

Cotton-seed meal, sulphate of potash, and bone. 

Sanderson tobacco manure. 

Baker tobacco manure. 

Castor pomace and cotton-hull ashes. 

Cotton-seed meal, sulphate of potash, and bone. 

Ground iisli, nitrate of soda, and lime. 


C. 0 
7.2 


7.8 
8.4 
8.,5 
9.C 

10. :i 

10.4 
11.0 

11.4 
12.0 

13.4 
13.0 
14.0 
15.0 
15.0 
15.0 
16.0 
10.0 
16.6 

17.8 

19.8 

21.4 
23.0 
24.0 

24.4 
25.<6 


The discussion of the results is practically the same as that given iu 
the previous report (E. S. R., 9, p. 543). 

6216—Ko. 3-4 
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Report of the farm superintendent, W. Rennie {Ontario Agr. Col. and Expt. 
Farm JRpi. 1807y pp. £16-217). —Notes on the different crops grown in 1897. 

Superphosphate as a fertilizer for barley, M. Ullmann {Deut. Landw. Prease, £6 
(1898), No 14, p. 146). —The results of experiments show that water-soluble super¬ 
phosphate ns a f(^rtilizer produced a better yiehl and a bettor quality of barley than 
<*itrate- 80 luble superphosphate. 

Analyses of cahaigre or tanners’ dock, G. E. Colby ((California Sta, Rpt. 1895- 
1897, pp. 18r,-190).—k table is given showing the results of 82 analyses of oanaigre 
root, comprising all the results obtained at the station up to July, 1897. This is 
work in continuation of that already rcqmrted (E. 8. li., S, p. 68()). The average of 30 
analyses of California-grown canaigro roots one yt‘ar old was 27.7 per cent of tannin 
in the air-dried siibstanee. 

Harvest of flax and hemp seed in Russia during 1897, W. K. Holloway ( TJ, S. 
Consular lipls. 1898, No. 21S, pp, 259, £80). —The amount of flaxseed harvested was 
727,920 tons, being 28.5 per cent less than* the crop of 1896. The ainoiiut of hemp 
seed produced was 316,80() tons, which was nearly 25 per cent less than the crop ])ro- 
duced the previous year. 

Silage and silos, W. P. Wheeler (New York State Sta, Rpt. 1898, pp. 841-856, pla. 
£).—A reprint of Hulletin 102 of the station (E. S. K., 8, p. 222). 

Report of grasses and fodder plants, A. 15. Lkckknuy {California Sta. Rpt. 1895- 
1897, pp. 208-301). —Brief notes on culture tests in southern California of plants 
“that offer special promise of usefulness as wild feed or ha\e a direct bearing as a 
farm (Top.” The following crops were tested: Australian saltbush (A triplex. seniU 
haccata), inodiola {Mocliola deenmhens), sapling clover {TrifoHum medium), common 
white clover (T.rc^jcna),black medic {Medicago lupuHna), hairy vetch {Vida villoaa), 
sheep purslane (Portulaea oleravea), awuless and Schrader brorao grasses {Bromns 
inermis and //. nnioloides), orchard grass {Dactylis glomcrata), Italian rye grass 
(Lolium multijlorum italicum), tall oat grass {Arrhenatherum elatius), small fescue 
(Featuoa elatior pratensia), JClcusine harcinonensis, prolific ]>anic grass (Panicumprolif- 
erum), pearl miUct {Penniaetum typhoidemn), Abyssinian feather grass (/*. lonyiatylum), 
teosinte (Fuchlwna luxuriana), Bermuda grass {Capriola daciylon), squirrel tail {Hor- 
deum Jubatuni), ragi (Eleusine coracana), rodtoi> (Agrostis vulgaris), florin grass (4. 
alba), barnyard grass {Panieum <rrua-galli), knot grass {Paapalum diatichum), sheep 
fescue {Festnea ovina), rough meadow grass {Poa trivialia), annual poa (P. annua), 
and meadow soft grass {Tlolcus lanatua). 

Some economic plants, (Ml. Shinn (California Sta. Rpt. 1895-1807,pp. 330,340).— 
Notes on crops of canaigre, licorice, pyrethrum, cereals, and forage plants. Among 
the collection of varieties of wheat, Royal Australian was the best milling variety. 
The loading wheats among the varieties tested are given. Of the grasses tested for 
6 years, Hungarian brome grass kept green in summer better than any other. Red 
clover and white clover were found to grow well in the rainy season and during the 
spring, but to fail later on when left unirrigatod. Bokhara clover remained green 
during the summer without irrigation for several successive years. “ Esparcet keeps 
green during the dry season. It is valuable for this district, and succeeds far better 
on the light and shallow soil than on the heavier.^’ The species succeeding best on 
the heavy soils of the swale were Agropyron japonicum, Bromis inei'mia, IHgitaria 
aanguinalisysHolcua lanatua, Lolium perenne, Jgroatia vulgaris, Euchlwna luxuHana, 
Phalaris media, P. canarienaia, Lotus tetragonolohua, and Melilofua alba. 

Small culture plats, C. H. Shinn (California Sta. Rpt. 1895-1897, pp. 384-389).— 
Notes on small culture tests with saltbushes, cotton, grasses, sorghum, sunflowers, 
and legumes. The crops were grown on a 10-acre tract of alkali soil. Gf the low- 
growing species of saltbush A triplex aemibaccata was found to be the best. Among 
the grasses Bromua unioloidea, Eleuame coracana, and Lolium perenne italicum made 
a good growth, but the different species of Festucas, Poas, ftnd Panienms were fail¬ 
ures. Sunflowers and Jerusalem artichokes grew well on the alkali soils, but legumes 
were not successful. The tract was divided into separate plats. The alkali content 
and notes on the crop of each plat are given. 
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Notes on small oultureSk A. V. Stubenkauch (California Sta, Bpt. 1805^1897^ pp. 
340-^43). —Notes on experiments with tobacco, sugar beets, Austral iiin saltbush, kale, 
and sorghums. Thirty-five varieties of tobacco were testc^d, and from results it is 
concluded *^that the plant will thrive and grow through the hot summers, and . . . 
that of the long list of desirable varieties under cultivation some will . . . produce 
tobacco of a marketable quality.^’ 

Among the varieties of kale Dwarf German Greens made the best growth. Wind 
or heat did not seem to aflect it at all, nor di<l it receive any water during the 
summer,” 

Three varieties of sorghum, Safed Juar, Dewala, and HuMlra poela, planted May 5, 
produced no seed during the season. 

Report on grasses and forage plants, E. ,1. Wickhon (California Sta, Bpt, 1S95~ 
1807, pp, 271-292, pi. 1, figs. 4), —The early introduction of grasses and forage j^lants 
into California is discussed and later introductions of grasses, legumes, and miscel¬ 
laneous fodder plants are noted, ('oncise reports of cooperative culture tests and 
descriptions of the following crops are given: Many-llowored millet grass ( 
miliacea), Schrader brome grass (Hromun unioloides), Japanese wheat grass (Agropy- 
ron japonicum), Texas blue grass (Poa arachnifera), tall oat grass (Arrhenalhertim 
elatim), Hungarian or awnless brome grass (Bromns iuermiii), snail clover (Medivago 
turbinata), square pod pea (Lotus tetragonolobus), ilat pea (Lafhyrus sylvestris), taga- 
saste (Cy Hsus prolifer us albus), sachalino (Polygonum sachalinense), Nepaul barley, and 
Jersey kale. 

Culture experiments with different varieties of saltbush on alkali soils are briefly 
described. 

Notes on hay growing, C. II. Shinn (California Sta. Bpt. 1Sor>--1897,pp, 224, S20 ).— 
Short notes on the results of growing barley for hay during i wo seasons. The barley 
was sown at different intervals from October to February in both years. The crops 
were cut for hay in May and .Tune. The effects of fertilizer applications are report<“d. 

Jamaica hay, B. S. C. Heaven (Jour. Jamaica Agr, Soc., 2 (1808), No. 7,pp. 278- 
281), —A discussion on the preparation of hay from guinea grass. The food value of 
this hay and timothy are compared. 

A few observations on Paspalum dilatatum, H. M. Williams (Agr. (iaz. New 
South Wales, 9 (1898), ptO, pp. 507-509), —The grass is highly recommended for ])er- 
manent pasture and is considered one of the best for general purposes. “It has 
proved itself a mainstay for . . . stock, growing vigorously when the fierce beat 
had withered up the other grasses.” 

The cultivated vetohes, J. G. Smith ( U. S. Dept. Agr., Division of Agrostology Circ, 0, 
pp,8,figs. 6), —A revised edition (E. S. R., 10, p. 43), in which notes on Dakota vetch 
(Lotus amerioanus) and bird vetch ( Vieia cracca) have been added. 

The application of commercial fertilizers to spring grains, Emmerlino ( FUh~ 
ling*s Landw, Ztg,, 47 (1898), No. 8, pp. 310-312), —A discussion with special reference 
to fertilizers furnishing phosphoric acid and their effect upon the soil and crop. 

Phosphoric acid and the cereals, C.Guffroy (Jour. Ayr, Prat., 2 (1898), No. 28, 
pp. 52-54, figs, 2). —Phosphoric acid was applied to wheat and barley at the rate of 
500 kg. per hectare. Disregarding the yield, the author concluded from the results 
that iihosphoric acid as a fertilizer for cereals iruTeases the diameter and length of 
the stem and in general the rigidity of the plant, improves the development of the 
head, and increases the spocitic gravity of the grain. 

The sorting of grain and the modern utensils for the purpose, von RI^mker 
(Fuhling*a Landw, Ztg,, 47 (1898), No. 8, pp, S07-S10,figs. 2), —The importance of thespo- 
ciffc gravity, size, and form of seeds of cereals is pointed out and methods of sorting 
the grain described. 

The cultivation of potatoes in Buropean Russia (Bpt, Min, Agr, and Govt, Estates, 
Div, Bural Boon, and Agr. Stat, St. Petersburg, 1897, pp, VT-^162-\‘152; abs, in Selsk, 
Khoz, i Lyesov., 186 (1897), Sept., p. 712 ).—The first part of this report contains general 
information about potatoes; the second part contains descriptions of the culture of 
potatoes in different Governments.— p. fireman. 
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Economy in using fertilizers for raising potatoes (New York State Sta, Upt 1896, 
pp. 107-11S).—K reprint of linlletin 112 of the station (K. S. K., 0, p. 128). 

Sisal culture in Mexico, M. G^nin (Huh [Min. Agr. France^ 17(1898)^ No. ^15- 

228, figs. S). 

Sugar beets, M. E. Jaffa (California Sta. Rpt. 180r>-1897, pp. 125-141). — A report 
is ^viven of analyses of samples received daring the seasons of 1895 and 1896 from 
cooperative culture experiments made by farmers aiid the oxi)eriment substations. 
Culture tests made by farmers are grouped by counties. The details of all tests are 
given in notes and tables. 

Analyses of sugar beets, R. IIaiicouut (Ontario Agr. Col. and Fxpt. Farm Upt. 
1897, pp. 25-27). —Results of cooperative experiments. 

Growing sugar beets for factories, G. H. West (Colorado Sta. Bui. 42, pp. 39-64, 
fig. 1). — A number of be(d-sngar factories are described and notes are given on labor, 
factory customs and requirements, machines used in beet cultun^, the cost of making 
sugar, and the value of sugar beets anil beet pulp for feeding purposes. 

Sugar beets, C. F. OiiUTiss (Iowa Agr. Col. Hpt. 1896-97, pp. 105-111). —A partial 
reprint of Bulletin 117 of the station (see p. 241). 

Planting sugar beets, C. I). Smith and R. C. Kkdzik (Michigan Sta. Spec. Bui. 
8, pp. 4), —Popular directions for growing sugar beets. 

Cooperative sugar-beet work (Nebraska Sta. Itpt. 1807, pp. 23-26 ).— A short 
re])ort on the. arrangement of the cooi)orativo exi)eriinent8 lainduetod and the 
results obtained. The aA^erage sugar content of the j u ieo of 106 sampli's of beets from 
36 counties was 12.34 per cent, Avith a purity of 75 per cent. The highest percentage 
of sugar ill juice was 16.8, Avith a purity of 78.5, and the lowest 4.67, with a purity 
of 45 per cent. 

Sugar beets, C. T. Joudan (Netv Mexico Sta. Bui. 23, pp. 55-67). —General direc¬ 
tions for sugar-beet culture and instructions for taking samples for analysis are 
given. 

Tobacco (Jour. Jamaica Agr. Soe., 2 (1898), No. 7, p. 294). —Directions for two 
methods of preparing bods for soAving tobacco seed are gi\^en. 

Tobacco growing in Pennsylvania in 1897, F. R. Difkenderffer (PennsyU 
vania Dept. Agr. Upt. 1897, pt. 1, pp. 649-665, pi, 1). —'riiis article presents the history, 
progress, and present condition of tobacco farming in Pennsylvania. The culture 
of the crop and the iiuportanct^ of the industry are discussed in a popular way. 

Wheat culture experiments (Agr. Jour, i'ape of Good Hope, 12 (1898), No. 9, pp. 
471-474 ).— A report on variety tests of Avheat. Early Baart, Eckstein Korn, and 
Kea])olitau Avere ])ractic.ally free from rust. 

Wheat growing (New Brunswick Agr. Upt. 1897, pp. 235-238). —A popular article, 
encouraging a more extensive and intelligent system of wheat growing and the 
establishment of a suitable milling industry in New Brunswick. Notes on the cul¬ 
ture of wheat are given. 

HOETICULTUEE. 

On the use of cpmmercial fertilizers for forcing-house crops, 

E. H. Jenkins and W, E. Britton {Connecticut State Sta. Itpt. 1897, 
pp. 378-309, fi(j. 1). —This is a contiuuation of work reported in previous 
publications (E. S. E., 8, p. 402 ; 9, p. 5.53.) 

Tomatoee. —This experiment was made to test still larger quantities 
of fertilizer chemicals than were used in the previous years, to deter- 
miue whether the addition of moss peat to the ashes used as a culture 
medium is advantageous, and to compare the croi)s grown on rich 
compost with those grown on ashes and moss peat. The compost used 
consisted of 2 parts by bulk of turf and 1 part of rotted stable manure. 
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The ashes were from bituminous coal and were sifted through a screen 
with 4 meshes to the inch. Two crops of Lorillard tomatoes were 
grown. The quantities of fertilizers ai)plied i)er i)lat, the total yield of 
fruits, vines, and roots per jdat, the average yield of fruit per square 
foot of bench and jjer plant, the percentage of perfect-shaped fruits, and 
the like are given in tables. The growth of the plants and the treat¬ 
ment given them during the tests are briefly noted. 

Determinations were made of the nitrogen, phosphoric acid, and pot¬ 
ash of the crops of all plats. The results for 4 plats of the second crop 
are reported. Each plat had an area of 13.87 scp ft. Two i)lats were 
of compost, 1 without the addition of fertilizers, the other fertilized 
with 17 gin. of nitrogen, S gm. of phosphoric acid, and 42 gm. of potash. 
The other 2 iflats were of ashes and peat, 1 fertilized with Go gm. of 
nitrogen, 24 gm. phosj^horic acid, and GO gm. potash, the other with 85 
gm. nitrogen, 24 gm. of phos])horic acid, and 170 gm. of potash. The 
fertilizer constituents removed from the soil by the crops on the difler- 
ent plats are shown in the following table: 


yUroycn, ^hottphoric aetd, and potash in tomatoes yrown in different culture media. 


Fortilizftig couatituoiitw in the crop. 


N itro^ttii: 

In roots. 

-Ill vincH and leaves. 

lu fruit. 

Total nitrogen. 

1Mios]*horic ucid: 

In roots. 

In vines and leaves. 

Tn fruit. 

Total piiOHplioric acid. 

Potasli: 

In roots.!. 

In vines and leaved- 

In fruit. 

Total potash. 


1 Coal aaUeH nud iuons ])eat. 

Kich compost. 

Fertili'/od 

Fertilized 

Fertilized 


with 65 gni. 

with 85 gm. 

with 17 gm. 


nitrogen, 24 

nitrogen, 24 

nitrogen, 8 


' gin. phoH- 

gin. phos' 

gm. 


phoric a cid, 

phorio acid, 

jihorio acid, 


60 giu. pot* 

170 gm. pot- 

42 gm. pot- 


anil. 

ash. 

ash. 


(trams. 

(trams. 

(trams. 

Grams. 

0.63 

1.22 

1.03 

1.18 

10. .58 

17.16 

7.21 

5.89 

11.16 

14.77 

15.24 

10.64 

22.27 

33.15 

23.48 

17.71 

.13 

.28 

.28 

.38 

2.05 

1 3.05 

1.72 

1.88 

4.23 

6.16 

4.77 

3.23 

6.41 1 

8.49 

6.77 

5. 59 

.24 1 

1.04 

.88 

1.53 

12.67^ 

35.73 

18.52 

11.24 

17.47 

28. 32 

33. 03 

23.05 

30.39 

65.09 

52.43 

35. 82 


The authors give the following summary: 

The yield of tomatoes from benches filled with a rich compost was on tne aver¬ 
age larger when no fertilizer chemicals were added. The addition of chemicals 
rather depressed the yield of tomatoes from compost. 

‘‘From a mixture of coal ashes and peat with fertilizer ohemioals larger crops of 
tomatoes were produced than from a rich compost of turf and manure in each ,of 
the 3 years covered hy our experiments. 

“Tomatoes are much more productive when grown in a mixture of coal ashes and 
moss peat than when grown in coal ashes without peat. 

“In the tests here reported the plants growing in compost yielded more fruit 
during the first month than those in ashes and peat. From then on the weekly 
yield was largest from the plats of ashes and peat. 
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^'The best yields of tomatoes have been ft^om plats of the mixture of coal asbes 
and moss peat already described, to which had been added per 100 8<i. ft. of 
bench space 6.4 lbs. of nitrate of soda, 1 lb, of dissolved bonoblack, and 2.4 lbs. of 
muriate of potash. The amounts of fertilizer chemicals which can be prohtably 
used depends on the season of the year in which the crop is raised, the watering, 
and doubtless on other conditions whose eflfects are not as well understood. 

The crop which is in the house from September to February will not bear as much 
fertilizer as the following one growing from February to July, because of the smaller 
amount of sunlight in the first period which the plants can utilize. In the first 
case the hours of sunlight per day decrease as the foliage increases; in the second 
case this is reversed. 

Plants which receive large quantities of freely soluble plant food in the soil of 
ashes and peat have much less extensive root system than those growing in com¬ 
post, and when fully grown are likely, in consequence, to wilt more easily.” 

Carnations ,—Experiments were made to determine the fertilizer 
requirements of carnations grown under glass. Most of the plants 
were grown in coal ashes and moss jieat similar to that used with 
tomatoes, and some were grown in rich compost. The area of most of 
the plats was 14.53 sq. ft. The varieties of carnations used were Day¬ 
break, William IS(*>ott, Alaska, Garfield, and Lizzie McGowan. The 
plants (iontiiiued to blossom from December to July. Notes on the 
growth of the plants are given and a table shows the fertilizers applied 
to the various plats, the number and weight of cut flowers per plat, 
the average number of cut flowers per plant, the average weight and 
diameter of flowers, and the average length of stem, etc. 

Analyses were made of young plants like those set in the various 
plats, of a number of cut flowers of the diflerent varieties grown on 
the various plats, and of the entire plants, exclusive of flowers. The 
calculated amounts of nitrogen, phosphoric acid, and potash in the 
plants set and in the plants and flowers harvested and the amounts 
applied to the soil are given in tabular form. The data reported are 
shown in condensed form in the following table: 


Niironen, phoaphorio acid, and potash in carnations grown with different soils and 

fertilizers. 


Culture media. 

If um¬ 
ber of 
plants. 

Fertilizer constituents per plat. 

Tn plants set and in fertili* 
zors applied. 

Removed in the plants. 

Nitrogen. 

Fhos- 

plioric. 

acid. 

Potash. 

Nitrogen. 

Phos¬ 

phoric 

acid. 

Potash. 

s 


Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Coal ashes and moss peat. 

18 

30.47 

11.44 

51.00 

21.54 

8.75 

42.47 

Do. 

18 

85.47 

11.44 

51.00 

26.31 

10.67 

48.90 

Do. 

18 

40.47 

11.44 

51.00 

24.67 

0.49 

43.81 

Do. 

18 

60.47 

11.44 

61.00 

23.12 

7.99 

89.50 

Do. 

18 

36.47 

15.44 

51.00 

23.40 

9.21 

45.56 

Do. 

18 

35.47 

11.44 

61.00 

21.17 

8.01 

43.40 

Do. 

18 

35.47 

11.44 

76.00 

25.58 

0.05 

64.10 

Do. 

IS 

48.87 

3.44 

83.20 

26.05 

10.63 

51.03 

Do. 

18 

48.87 

18.64 

16.00 

24.68 

9.85 

83.70 

Do. 

18 

50.47 

15.44 

01.00 

81.88 

11.50 

56.20 

Bioh compost. 

18 

10,47 

* 3.44 

16.00 

21.04 

8.83' 

43.18 

Do. 

18 

20.47 

7.44 

26.00 

26.65 

11.87 

58.31 

Coal ashes. 

15 

26.38 

9.85 

42.00 

24.27 

8.44 

45.34 
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The abnormality known as “sleepy flowers’^ is noted^and a test of 
the effect of nitrogenous fertilizers on the jirevalence of such flowers is 
reported. No very close relationship was found between the amount 
of nitrogen applied in tlie fertilizers and the number of “ sleepy flowers” 
produced. The author gives the following summary of the experiments 
with carnations: 

‘^Carnations have been suecessfiilly raised by ns in a soil composed of coal ashes 
and moss peat with commercial fertilizers. The largest yield obtained was an aver¬ 
age of 27.3 blooms jier plant, or 3,381 blooms per 100 sq. ft. of bench space. The 
average yield from 7 plats was 25 blooms per plant, or 2,703 per 100 sq. ft. This is an 
average of llaybreaks and Alaskas, the William Seott variety being excluded from 
the average. The blooms W(‘ro of fair size, having an average diameter of 2.1 in. 

“The largest crop was gathered from the plat in which 10 gm. of nitrogen, 12 of 
phosphoric aeid, and 60 of potash were mixed with the ashes and ])eat. This is 
o(|nivalent to a <lre88ing per 100 sq. ft. of bench space, of 3 lbs. 11 oz. of nitrate of 
soda, 1 lb. 1 oz. of dissolved boueblack, and 1 lb. 13 oz. of muriate of potash. 

“The William Scott variety was badly affected by stem rot and bore many 
‘sleepy^ buds. The Daybreak yielded about 20 per cent more bloom than the 
Alaska variety, and during December, January, and February yielded twice fis many. 

“There is no cjmsiderable difference in the percentage amount of nitrogen, phos¬ 
phoric acid, and potash in the fresh-x)icked blossoms of the 3 varieties tested, the 
average quantities being, nitrogen, 0.39 per cent, phosphoric acid, 0.15 per cent, 
potash, 0.68 per cent. Ten thousand Daybreak blooms weigh 191 lbs. and contain 12 
oz. nitrogen, 5 oz. phosphoric acid, 1 lb. .5 oz. potash; 10,000 William Scott blooms 
weigh 187 lbs. and contain 11.7 oz. nitrogen, 4.8 oz. phosphoric acid, 1 lb. 4.6 oz. 
potash; 10,000 Alaskas blooms weigh 134 lbs. and contain 8.3 oz. nitrogen, 3.4 oz. 
phosphoric acid, and 14.8 oz. potash. , 

“A single plat filled with the rich compost . . . did not yield as many blooms 
as the mixture of ashes and xieat.’’ 

Eadishes ,—Cardinal Globe and French Breakfast radishes were 
grown in ashes and peat and in rich compost, with the addition of 
various fertilizers. Some of the plats were subirrigated and others 
surface irrigated. Some of the seed was screened, the small seed being 
rejected, and some was planted without screening. On part of the 
plats 3 crops were grown and on part 4 crops. In some cases the fer¬ 
tilizer constituents removed in a croj) were added to the soil before the 
succeeding crop was started, and in some cases no fertilizers were added 
after the first crop. On part of the plats seed was sown between the 
rows of half-grown plants in order to hasten the succeeding crop. 
The fertilizers applied and the yield of radishes are given in tables. The 
following summary is given: 

“By planting between the rows of the half-grown crop 4 crops can be obtained in 
the time required to raise 3 crops by the usual method of planting. 

“There is very little, if any, advantage in subirrigation. In each case save one 
tlie weights of tho crops were slightly greater from the subirrigated plats, but there 
was no perceptible difference in the quality of the radishes. 

''There was no difference in quality and appearance of the radishes grown in com¬ 
post and in coal ashes and peat, but those grown in the last-named soil required one 
or two weeks’ less time to roach maturity. 

''The crop grown in coal ashes alone was below the average, both in appearance 
and yield. 
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“ Freuca Breakfast proved inferior to Cardinal Globe as a forcing variety. 

^‘Planting seed Hclected by sifting out the small seeds (nearly one-third of the 
whole) made no perceptible difference in either (piality or (luantity of the crop. 

Very little difference in yield, weight, or time of the maturing of the crop can bo 
ascribed to differences in the quantity of fertilizers used, (xood results were obtained 
by adding to the mixture of coal ashes and peat, for each 100 sq. ft. of bench space, 
2.5 lbs. of nitrate of soda, 2.4 lbs. of dissolved boueblack, 1.4 lbs. of muriate of 
potash. This suthced for 3 crops of radishes. 

“The total yield of radishes (3 crops) from all the plats lilled with coal ashes and 
peat was, for 100 sq. ft. of bench H])ace, 388 bunches (10 in a bunch), or 57 lbs. (tops 
included). 

“ The average composition of these radishes was: Water, lost in air drying, 94.35; 
nitrogen, 0.21; pho8i)horic acid, 0.002; potash, 0.233. 

“According to this year’s tests, 1,000 bunches of radishes weigh 147 lbs. and take 
from the soil 5.6 o/. of nitrogen, 1.4 oz. of jihosphoric acid, and 5.4 oz, of j)otash.’^ 

Effects of fertilization on citrus fruits, (1.1^'. Colby and E. W. 
UiLGAKi) [California Sta. Rpt. 1895-1S97, pp. 163-181). —This is a con¬ 
tinuation of work previously reported (10. 8. R., 8, p. 691). A nuinber 
of orange trees at the southern California substation have been 
selected for experiments with fertilizers. Analy>ses of 1 dozen fruits 
from each tree belore fertilizers were applied are reported for future 
comparison. In regard to the variations in the composition of the 
fruits of given varieties the report says: 

^4n the Washington Navels there is a difference of 1.11 between the high(‘8t and 
lowest Hugjir percentages, and in the Magnum Bonum it is 2.20 i>or cent. In fact, in 
all of the varieties but the llomasassaa the difference is above 1 j)er cent. In acid 
the variation is proportionally about the same. In amount of juice the differences 
vary from 1.5 per cent in the Mediterranean Sweet to 9.9 per cent in the I'arson 
Brown. In percentage of rind the greatest difference, 10.6, was observed in the 
Washington Navel. In weight the differences between the averages of the several 
tr(*e8 of the same variety was very small in several cases, while in the Pineapple 
there was as much as 91 gm.^’ 

Aiiiilyses of oranges from fertilized trees at North Pomona in 1895 
are reprinted from the previous report and compared with analyses of 
fruit from the same place in 1896. After a discussion of the results 
obtained th(i report says: 

“In general, then, it may be said that the differences shown in the proximate 
composition of fertilized and nonfertilized fruits in the Kichards grove [North 
Pomona] are not such as may properly be attributed to fiTtilization, but fall within 
the limits of normal variation, as shown by the unfertilized fruit of the station 
orchard.^^ 

In regard to the ash of oranges that have received different fertili¬ 
zers the fohowing summary is given : 

** Nitrogen ,—The lowest percentages were found to be in those lots either unferti¬ 
lized or to wdiich no nitrogen fertilizer had been api)lied. It was lowest of all in 
that on which potash alone had been used. The results indicate that nitrogen was 
needed in the soil. 

Total anh. —The minimum amount of ash was found in the unfertilized lot; next 
in that fertilized with potash alone; while the highest percentage of ash was 
obtained in the foi*tilization with superphosphates. 
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** Phonphoric acid ,—As the tables stand, the miiiimum amount of phosphoric acid 
in the ash was found in the fruit fertilized with superphosphate alone and the max> 
iiiiiim amount where iihosphoric a<ud and potash were used. But if we make the 
calculation on an even weight instead of on even numbers of each sample, we obtain 
very different and at the same time very suggestive results. 

^‘In the unfertilized lot we then iind 4.73 lbs. of phosphoric acid in 1,000 lbs. of 
the fruit; in that fertilized with superphosphate alone it is increased to 5.77 lbs., 
thus indicating a hu^k of phosphates in the soil. When nitrogen is supplied in the 
fertilizer the maximum of 6.27 lbs. is reached, thus again showing, as above noted, 
the need of nitrogen fertilization. 

Potash —The maximum of ]iotash in the ash was obtained in the lot from the 
nitrogen fertilizer and the minimum in that of supcrjihosphaf e; but, calculated per 
1,000 lbs. of fruit, we find that the amount (»f potash in the ash is nearly the same 
in that unfertilized and in that fertilized with potash alone, thus showing that 
potash is not deficient in tin* soil.” 

Ill continuation of previous work analyses were made of Washington 
Navel and St. Michael oranges, grown at West Kiverside, to study 
the eftect of potash on the fruit. All the fruits tested were produced 
on soil which had received fertilizers containing phosphoric acid and 
nitrogen. Pint of the trees were also fertilized with muriate of 
])otash. The Navel oranges which were fertilized with potash had a 
thinner rind and a lower average percentage of juice, as was the case 
in the previous year’s work. They also showed a lower percentage of 
sugar in the juice, thus contradicting the former conclusion that potash 
increased the sugar content. The St. Michael oranges fertilized with 
potash were smaller, thinner skinned, and more juicy than those not 
so fertilized. There were practically no differences in sugar and acid 
content between those fertilized with potash and tliose not fertilized. 

Report of injury to fruit trees during the winter of 1895-96, S. A. 
Beach and 0. 1\ Close ( Netc Yorh State Sta, Rpt pp. 4()8-4H9 ).— 
An unusual amount of in jury to fruit buds and fruit trees was caused by 
the severe winter of 1895-OG. Native plums and sour cherries were prac¬ 
tically the only stone fruits which were not seriously injured. To learn 
the relative hardiness of the different varieties of fruits cultivated in 
the State, correspondence was carried on with fruit growers in all parts 
of the State. Replies were received from 442 localities. The State was 
divided into seven fruit districts, and each district is considered sepa¬ 
rately in discussing the replies. Notes and tables are given showing 
the varieties most frequently mentioned, the number of times each was 
mentioned, and the least, greatest, and average percentages of injury 
reported for each variety. 

Observations on cover crops for orchards, S. A. Beaoh and 0. 
P. Close (New York State Sta. Rpt. 1896^ pp. 440-^45^ pis. 2 ).—The 
advantages of cover crops for orchards are briefly noted and an account 
is given of various cover crops grown in the station orchards in tile 
fall of 1896. The crops were sown August 1. Sainfoin proved unde¬ 
sirable on account of its slowness in starting and its small growth. 
Cowpeas made a good growth, but were killed by the first frost. 
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Crimson clover winterkilled and did not do well on hard clay soil. 
Canada peas and buckwheat and blue peas and buckwheat gave satis¬ 
factory results, both mixtures making a good growth and the i)eas 
remaining green until winter. The growth of the Canada peas and 
buckwheat was so great as to interfere with gathering the winter 
apples. Winter vet(;h and winter rye formed a perfect mat of vegeta¬ 
tion and remained green over winter. They did not grow liigh enough 
to interfere with gathering winter fruit. Mammoth red clover formed 
a dense covering and remained alive over winter, comparing favorably 
with winter vetch and winter rye. Dwarf Essex rape made a very 
rank growth, sutlicient to interfere with gathering fruit, and seemed to^ 
furnish a hiding place for mice, which girdled several of the trees. 

Experiments with fruits, .1. L. Bxtdd {Iowa t^ta, Rpt 1896^97, 
pp, 1S7-130 ).—The author reports results of introductions of hardy 
plums, peaches, cherries, apples, iiears, and ornamental jilants. The 
Kussian plums introduced in 1883 are of greatest value in the south 
half of Iowa. Home of the Kussian cherries liave proved superior to 
other varieties in hardiness and in size and quality of fruit. The Kus¬ 
sian apples are of greatest value in the extreme north. ^‘In Minnesota 
the w'hole recommended list at iiresent are Kussian varieties or Kussian 
seedlings.” One of the greatest benefits of the wide distribution of 
these apples is the opportunity thus afforded for both natural and arti¬ 
ficial crosses with old standard varieties and the production of hardy 
varieties of good quality. Home of the Russian pears have proved per- 
fectly hardy on high ground in northern Iowa. This is especially true 
of Gakovsky. In southern low^a Mongolian Snow has done well. The 
peaches introduced from Asia have given good results in the southern 
I)art of the State. Among ornamental jdants, many roses, snowballs, 
spirjeas, honeysuckles, lilacs, etc., have ijroved hardy as far north as 
Manitoba and Indian Head. 

In regard to hybrid fruits and shrubs the author says: 

“Our iiioHt promising crosses and liybrids are from prepotent ironclad mothers 
that rom<‘ near to reproducing from seed. As examples, wo crossed the blossoms of 
the wild rose of east Europe {Ilona rutjond) with pollen of onr host garden varieties. 

1 he results have been a surprise, as in one generation we have secured double llowors 
and yet retained mainly the vigor and hardiness of the wild rose. With the goose¬ 
berry we crossed the blossoms of the wild species of Manitoba with ])ollen of the 
(^hampion. In this l ase about all the hybrids bear fruit of the size of the (Jham- 
pioii, yet we retain mainly the hardiness of bush of the mother plant, 

“With the apple we have used prepotent mothers, sneh as Hibernal, Duchess, and 
the Anis, and pollen ot our best-known winter varieties. As far as yet fruited the 
fruit largely follows the variety used for pollen, and leaf and tree mainly follow 
the mother. In onr work of hybridizing the plum wo have used our best native 
varieti(*.8 for mothers and the pollen of the Japan varieties, mainly for the reason 
that the European sorts do not seem to cross readily with our native species. With 
cherries and other fruits wo have adhered to the same principle of using prepotent 
ironclad mothers and pollen from the best known sorts.” 

Report of the horticulturist, H. L. Hutt (Ontario Agr. Col. and 
Esept. Farm Bpt. 1897, pp. 91-120, figs. 11).—A report of the work in 
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horticulture during the year 1897. A li.st of the varieties of orchard 
fruits growing at the college is given. Variety tests of small fruits 
are reimrted in tabular form, the tests imjluding 13 varieties of red 
raspberries, 12 black raspberries, 13 currants, 12 gooseberries, and 150 
strawberries. The relative yield of the varieties of strawberries is 
given for the year 1807 and also for 1890. A marked diflerence was 
noted between the relative positions of the varieties in the 2 years. 
In this connection the author says: ‘^The great change in ])osition of 
many of these [varieties] shows very clearly how little value should be 
placed u])on the results of but a single test. It is only by the average 
of a number of trials that we can arrive at a reliable estimate of the 
value of a variety.” 

Notes are given on 57 varieties of geraniums used for bedding. The 
following varieties are recommended by the author as being best for 
bedding purposes: ‘‘Scarlet—General Grant, J. J. Harrison, Alfred 
Tennyson, Alfred Marne, Prokop Daubec; crimson—S. A. Nutt, Sam. 
Sloan; magenta crimson—Adrien Oorret; pink—Madonna, Mons. de 
la Kue; salmon—Mrs. K. G. Hill, John Good; white—La Favorite, 
White Swan; bronze leaved—Marechal MacMahon; silver-leaved— 
Mad. Saleroi; golden leaved—Crystal Palace G(‘m.” 

Quantities of mineral matters and nitrogen in violets grown 
under glass, A. L. Win ton [Connecticut IState Sta, Rpt» 1897. pp, 6’72, 
313 ).—An analysis was made of 4 large violet plants, including roots, 
freed from earth as much as possible, and of 300 flowers as picked for 
market. The results are shown in the following table: 


Per ventage composition of violets. 


Water. 

Nitro^ijen. 

Sand adhering.. 

Pure ash. 

Silha. 

Oxid of iron .... 

Lime. 

Magnesia. 

Potiuali. 

Soda. 

Pliospliorlc add. 
Sulphuric acid .. 
Chlorin. 


Phints. 

Jilouiiia. 

Percent. 

Percent. 

75.845 

88.0.52 

.454 

.298 

6. 743 

. 235 

2.030 

.010 

.235 

. 031 

.576 

. 028 

.182 

.075 

.075 

.070 

.515 

.462 

.163 

.037 

.110 

.101 

.095 

.070 

.079 

.036 


CoUection of information on the culture of valuable plants on the Caucasus, 

HI [TifliSf lS97f pp. 110; ahs. in Selsk. Khoz. i Lycsov., i.SVT {1S07), JunCj pp, 71S^ 710 ).— 
This part contains three articles, (1) Tea and tl^ introduction of its culture on the 
Black Sea coast of the Transcancasns, by S. N. Timotheyef; (2) The culture of Pin- 
tacia vera on the Trauscaucasus, by E. A. Kanienyetski; (3) Capparis spinosa and its 
exploitation on the Caucasus.— p. fiueman. 

Distribution of seeds, plants, cuttings, etc., E. J. Wickson (California Sta. Jipt. 
lS96-1897f pp. S02-304). —A report on the seeds, plants, cuttings, etc., distributed by 
the station (E. S. R., 9, p. 944). 
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^Fruits of the Foothill Culture Substation, C. H. Shinn {California Sta,»Bpt, 
1896-1897 f pp, 807-S24J, —Notes and tabular data are given on varieties of almonds, 
apricots, plums and ])rune8, and qniucos. Notes are also given on figs, peaches, 
cherries, olives, walnuts, persimmons, and various small fruits. 

Horticulture at the Southern Coast Range Culture Substation, C. H. Shinn 
{California Sta. Bpt. 1895-1897 j pp. 331-386), —Notes are given on various fruits, gar¬ 
den shrubs, timl)(*r and shade trees, etc. A table is given showing the growth of a 
number of fruits on hardpan. Smudging orchards to prevent injury from frost was 
not successful against long-continued and severe frosts. 

Report of the horticultural department, J. Troop (Indiana Sta. Bpt. 1897 f pp. 
35-40, fig. 1). —An outline of the work of the year is given. A variety test of some 
20 varieties of potatoes is reported. 

Outline of the work of the horticultural department, S. A. Beach {New York 
State Sta. Bpt. 1896, pp. 865, 866). 

Melons, squashes, and vegetables at the Southern Coast Range Substation, 

A. V. Stcuexrauch {California Sta. Bpt. 1895-1897, pp. 343-845). —Brief notes on 
muskmelons, watermelons, squashes, jnimpkins, cucumbers, tomatoes, eggplants, 
okra, poppers, lentils, and the like. 

Garden vegetables and various trees, E. J. Wickson {California Sta. Bpt, 1895- 
1897, pp. 893-297). —Reports from c-orrespondents on perennial beans, Ceylon pea, New 
Zealand spinach (Tetragonia e.rpan«a), paper mulberry (BrousHonetiapapgrifera), and 
guavas distributed by the station. The perennial beans are large white beans. Some 
of them show a tendency to produce two crops a year, and their roots survive ordi¬ 
nary winters in California. The Ceylon pea has large pods, is very prolific, grows 
w(‘ll throughout the State, and is of value as a late pea for table or for canning. The 
New Zealand 8pina<di stands drought well and is useful as a table vegetable and for 
binding light soils. The paper mulberry is of value as an ornamental plant. In 
moist ground it suckers abundantly from the roots. Five varieties of guavas from 
Lucknow, India, sent out for comparison with varieties growing in the State have 
been found too tender for the climate. 

Testing fruits, S. A. Beach, W. Taddoc^k, and C. P. Close {New York State Sta. Bpt. 
1896, pp, 867-800, pis. 5). —This is a continuation of work reported in the report of the 
station for 1895. The purpose of variety tests is noted and a table is given showing 
the number of varieties of each of the various orchard and small fruits now under 
test at the station, the total number being 3,088. Notes are given on 22 varieties of 
apples and 5 varielios of grapes, the fruit of 5 of the apples being illustrated. A 
table shows the yield in 1896, age of trees or grafts, and season of ripening of 261 
varieties of apples and 21 varieties of crab apples. A list of 155 varieties of pears, 
9 (luinces, 20 apricots, .58 cherries, 120 peaches, 197 plums, 240 grapes, and 49 currants 
growing at the station is given. The yield of 9 varieties of black currants and 18 
varieties of red .and white currants is given in tabular form. 

Almonds, peaches, and nectarines at the Southern California Substation, 
C. H. Shinn and J. \V. Mills {California Sta. Bpt. 1895-1897, pp.891-406), —This con¬ 
sists of notes on the behavior of varieties of almonds, peaches, and nectarines for a 
number of years. 

Thinning fruit, S. A. Beach {New York State Sta. Bpt. 1896, pp. 378-S8S). —This 
article is practically the same as one read before the Hudson Valley [New York] 
Horticultural Society (E. 8. R., 9, p. 448). 

J Orchard fruits and date palms al^the San Joaquin Valley Culture Substation, 
C. II. Shinn {California Sta. Bpt. 1895-1897, pp. 353-868).— and tabular data 
are given on a considerable number of varieties of apples, pecirs, almonds, peaches, 
nectarines, cherries, plums and prunes, and date palms. 

Orchard and small fruits, trees, shrubs, and other plants at the Southern 
California Substation, C. H. {California Sta. Bpt. 1895-1897, pp. 368-383, 

pU, 3), —Brief notes, accompanied in some cases with tabular data, regarding the 
behavior of varieties. 
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Analyses of oranges, lemons, and pomelos, O. K. Colby (California Sta, Rpt, 
1895-*t897y pp. 161 y Analyses of fruits received from December, 1895, to April, 

1897, are reported. 

Proximate analyses of prunes, plums, dried fruits, and raisins, G. K. Colby 
(California Sta. Rpt. 1895-1897 y pj). 183-185). —Analyses of various fruits sent to the 
station for examination. 

The causes of “frogglng” and “bloating’^ of prunes, F. T. Bioleiti (California 
Sta. Rpt. 1895-1897y pp. 254-261, ph. 4).—A rei)rint of Bulletin 114 of the station (E. 
S. R., 8, p. 979), with the addition of three plates. 

Olives and olive oil, A. P. Hayne (California Sta. Rpt. 1895-1897y pp. 191-193). —A 
note on the olive industry, with suggestions for its improvement. 

Analyses of California olives, G. E. Coimy (California Sta. Rpt. 1895-1897, pp, 
193-207). —This is a continuation of work recorded in the Annual Report of the sta¬ 
tion for 1894-95 (E. 8. R., 8, p. 701). The data in the previous report are republished, 
together with analyses for the year 1896. in addition to the record of analyses of 
the individual samples, the maximum, minimum, and average composition for each 
variety of olive studied are given. 

New apparatus for crushing olives (California Sta. Rpt. 1895-1897, pp. 208, 209, 
fiff. 1). —A description of a machine for crushing olives preparatory to the extraction 
of the oil is published as furnished by the makers. 

Examination of sulphured (bleached) fruit ( California Sta. Rpt. 1895-1897, p. 
186). —Sulphured prunes were found to contain 0.93 ]>er cent and raisins 0.36 per 
cent of sulphuric acid. 

Blackberries, dewbeixies, and raspberries, \V. Paddock (Rero York State Sta. 
Rpt. 1896, pp. 344-358).—A reprint of Bulletin 111 of the station (E. S. R., 9, p. 137). 

Gooseberries, S. A. Beach (Netv York State Sta. Rpt. 1896, pp. 300-344,pU. 15 ).— A 
leprint of Bulletin 114 of the Svation (E. S. R., 9, p. 138). 

Strawberries, W. Paddock (Neto York State Sta. Rpt. 1896, pp. 358-377, pi. 1). —A 
reprint of Bulletin 109 of the station (E. 8. R., 8, p. 786). 

The economic position of Russian grape culture and wine making, N. N. 
Koshkin (Rpt. Min. Ayr. and Govt. Estates, Div. Rural Econ. and Ayr. Stat. St, Peters- 
hury, 1897, pp, 91; ahs. in Selsk. Khoz. i Lyesov., 186 (1897), Sept.,p. 713). 

Culture of grapes and the contest against phylloxera, P. Stkoykv (Selsk. Khoz. 
i Lyesov., 186 (1897), Any.,pp. 431-452). —The author recommends the Russian horti¬ 
culturists to employ the capital which they spend in combating the phylloxera in 
Bessarabia in introducing American vines which are not affected by the phylloxera.— 
I*. FIKKMAN. 

Memoranda on wine, table, and raisin grapes, F. T. Bioletti (California Sta. 
Rpt. 1895-1897, pp. 245-253). —This is a summary of the results obtained with various 
varieties of grapes at the several substations of the State, the details of which have 
been reported in previous viticultural reports. 

California walnuts, almonds, and chestnuts, G.E. Colby (California Sta,Rpt, 
1895-1897, pp. 142-159). —A reprint from Bulletin 113 of the station (E. 8. R., 8, p. 786) 
rearranged and with somewhat more extensive notes and the addition of a table 
comparing the composition of fresh almond hulls with that of green alfalfa. 

The bleaching of nuts by dipping, E. W. Hilgard (California Sta. Rpt. 1895-1897, 
pp. 159,160). —Reprinted from Bulletin 113 of the station (E. 8. R., 8, p. 788). 

FORESTEY. 

A report of forestry substations, G. H. Shinn ( California Sta,. Upt. 
1895 - 1897 , pp. 406 - 436 , pi. 1 ), —The author gives a report of the present 
condition of the forest substations at Chico and Santa Monica. Brief 
notes are given on the general culture pursued at the Ohico station and 
comparisons made with the two pine plantations of Finns resinosa and 
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P. sylvestris. Both blocks were set in 1889-90. The I\ resinosa trees 
average 17 ft. in height and the Scotch pine about 13 ft. 

Observations were made by an inspector of the young trees in the 
Sierra showing that seedling pines and other conifers wherever pro¬ 
tected from sheep and cattle form close thickets in a few years. During 
the winter of 1895-9(J, which was a very severe one, quite a number of 
Eucalyptus and Acacia trees were destroyed, as well as a number of 
earob trees. The heat of the following summer destroyed quite a num¬ 
ber of trees, among which were specimens of Abies, Sassafras, and 
G(phalota.mi8 drupacea. The Japanese oaks have also proved unadapted 
to this region. The rate of growth of trees in the forest is shown in a 
table (iompiled from records made by the foreman of the station. The* 
growth of 9 specimens of conifers and 4 deciduous trees are tabulated as 
follows: 

Statistics of tree growthj 1S94 to 189Gy inclusive. 


(Growth, 1894. Growth, 1895. Growth, 1896. 


Kaiuo. 1 

Height. 

Cireiiinfer- 

ence. 

Heiij;bt. 

1 

Circumfer¬ 

ence. 

Height. 

Circumfer¬ 

ence. 


Feet. 

Inches. 

Feet. 

Inches. 

Feet. 

Inches. 

Chammeupans lawioniana . 

8 

12 

10 

12 

13 

15 

Vatalpa Hpecioua . 

16 

16 

1 21 

21 

26 

25 

Sequndo calif arnica . 

15 

11 

18 

12 

24 

18 

ViuuH austriaca . 

5 

. 6 

9 

10 

14 

14 

R insignis .' 

U 

9 

13 

11 

19 

19 

1\ rcfiinosa . 

7 

7 

11 

9 

17 

13 

1\ m/lfifstrin . 

7 

9 

9 

10 

13 

11 

Pseudotsuffa taxifolia . 

3^ 

Not taken. 

5 

4 


7 

Segiioia gigantea . 

13 

16 

17 

25 

21 

31 

»V. ^pm■pcrvircn8 . 

6 

Not taken. 

13 

10 i 

17 

13 

(hipreS8U8 upmpermremt . 

15 

8 1 

20 

12 1 

22 

164 

Paulowuia imperialU . 

19 

19 

21 

23 

24 

30 

Juglans calif arnica . 

12J 

14 

: 18 

20 

23 

25 


A list of trees and number of sjiecies being tested at the station is 
given. The general condition of the Santa Monica station is described 
and temperature and rainfall records for the years 1893-1897 are 
included, together with descriptive notes and improvements. 

Measurements have been made of the larger Eucalyptus trees in the 
main grove and the results were tabulated, showing the growth of the 
trees for the years 1894,1895, and 1899. The trees were mostly planted 
in 1889 and 1890, and in many cases have attained very considerable 
size. One specimen of Eucalyptus globulus was measured in 189G, being 
reported as 40 ft. high and 19 in. in disirneter, with a spread of top of 
28 ft. 

The llow;ering time of the various species of Eucalyptus are given, 
the lengths of their blooming period, and their possible use as bee 
pasturage. A table is given in which the comparative resistance of 
several of the more common species of Eucalyptus is shown. The 
figures given seem to indicate that Eucalyptus globulus and E. coryno- 
calyx are among the most resistant. Brief descriptive notes are given 
of some recent additions to the arboretum, among whhjh are some 
Japanese bamboos, Morns viulticaulisy various willows, etc. 
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Forestry plantations, J. L. Budd (Iowa 8ta, Rpt. 1896-97, pp. 126, 
127 ).—The author reports upon the present condition of forestry plan¬ 
tations, the trees of which were planted from 16 to 21 years ago on 
both high and low lands. The land selected was 4 knolls of thin 
soil, with parts of the valley between dry enough for plowing. The 
trees were planted 4 ft. apart each way and cultivated until the tops 
shaded the ground fairly well. On knoll 1 the box elders and catal- 
pas have, as a rule, made scrubby, dwarfed growth. Specimens of 
black oak 1 ft. above the ground are 43 in. in circumference, Riga i)ine 
43, basswood 30, Austrian pine 3b, red cedar 23, catalpa 21. In the 
case of the catalpa tree the trees measured were exceptional; in the 
other (;as6S average trees were taken. Ui)on the low ground at the base 
of this plat box elder, catalpa, basswood, and hard maple made a large, 
even growth. 

The second portion of the plantation was devoted largely to white 
pine and European larch, alternated with box elder and green ash. 
On the hilly ground the white pine has grown very successfully, many 
of the trees being 44 in. in circumference and 50 ft. in height. The 
best larches measure 31 in. in circumference and are as high as the 
pines. The box elder and ash, as a rule, have been crowded out 
except in the lower grounds. The white pine and larch on the low 
land are equal in size and stand to those on the hill. 

The third part of the plantation was planted mostly with black wal¬ 
nut and butternut, with some box elder, white elm, green ash, and 
black wild cherry. In the bottom lands the black walnuts average 
50 ft. in height, with stems 29 in. in circumference. The only trees not 
crowded out by their growth is the white elm, which in height and vigor 
of growth is about equal to the black walnut. On the hilly part of the 
plantation the only thrifty trees are the European larch and the black 
wiki cherry. At the time of the planting the belief was common that 
the butternut was a high land tree, and no specimens were planted in 
the low lands. On the hills most of the trees are either dead or their 
tops are dying. 

In the fourth part of the plantation green ash was planted exclu¬ 
sively, and with 20 years’ growth the largest trees on the low land are 
25 in. in circumference. Upon the high ground the trees stand much 
better than where alternated with black walnut, white pine, and larch, 
but they are of small size, showing that they should have been thinned 
at least 10 years ago. 

Of the conifers planted on the college campus during the past 20 
years the species that have remained thrifty in isolated positions in 
blue-grass sod are white. Black Hills, silver, and Douglas spruce; 
Douglas and concolor fir; and white. Black Hills, dwarf mountain, 
red, riga, and some specimens of Austrian pines. Black and Norway 
spruce, Scotch pine, common fir, and American and European larch 
do not withstand drought in isolated positions as well as in timber 
plantations. 
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Timber and shade trees, 0. H. {California Sta. Rpt 1895-1897j 

pp. 336-338). —The author in a brief report gives a limited list of shade, 
ornamental, and timber trees which 8 years of experience has shown 
to bo well adapted to the lands east of the Salinas. The important 
factors to be considered in determining the hardiness ai'e ability to 
resist drought, thrive on poor soils, and capacity to penetrate hard-pan 
of various depths and various degrees of solidity. 

Among the trees best adapted to these conditions are some of the 
oaks, particularly Quercus pedunculata^ Q. douglasij and Q. lohata. Of 
these the English oak, Q. pedunculata^ was by far the best. Among 
other deciduous trees of merit in this respect are mulberries, box eld¬ 
ers, and black locusts. Notes are also given on the mulberry tree, sev-* 
eral species of pine, casuarina, 3 species of iir, Cedrus deodarj Eucalyptus 
globulusj Paulownia imperialism and Osage orange. 

Brief review of the activity of the forestry department during the two years 
from June, 1895, to June, 1897 (Sehk. h'hoz. i Lye8oi\,lS(! (lS97)y Aug.^pp. 241-314). 

The influence of local conditions on tree growth, W. Gill (Jour. Agr. and Ind, 
South Australiaf 1 (1898)^ No. 9, pp. G75-677). 


SEEDS—WEEDS. 

Tests of the vitality of vegetable seeds, E. H. Jenkins {Con¬ 
necticut State Sta, Jipt. 1897^ pp» 383-391). —The author reports on tests 
of a number of vegetable seeds. The tests were conducted in accord¬ 
ance with the rules adopted by the Association of American Agricul¬ 
tural Colleges and Experiment Stations, as published in Circular 34 of 
this Oiiice (E. 8. It., 9, p. 143). Six hundred and fiftydive samples of 
seeds were tested for their vitality, and it was found that on an average 
the samples of beet, cabbage, and carrot seed wliich were over one year 
old had a higher germinative capacity than new seed. This fact was 
probably due to the generally better quality of the previous years’ seed. 
The author states that tlie results of several years’ tests would probably 
show tliat, taking one year with another, new seed would sprout better 
than seed one or more years old. 

A series of tests was made of the vitality of onion seed, 131 samples 
of seed from the crops of 1890 and 1897 raised in Connecticut, Khode 
Island, and California being compared. As a rule the vitality of seed 
decreases with age, but there were some cases in which 2-year-old 
seed sprouted better than that of the new crop. The vitality of the 
California-^rown seed was considerably higher than that of the Con¬ 
necticut. Forty-four samples of Connecticut-grown seed of the crop 
of 1896 were tested and gave an average of 72.4 per cent germination. 
Thirty-nine samples of seed from the crop of 1897 gave an average of 
77.9 per cent. The crop of 1895 gave, as an average of tests, a germi- 
native capacity of 85.5 per cent. The average weight of onion seed 
and the germinative ability of different varieties are given. The author 
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has tabulated the results of his experiments^ showing the usual data 
of such experiments. 

Seed testing: Its importance, history, and some results, 0. B. 

Ball (Iowa Sta. Bpt. 1896-97^ pp. 161-175 ),—The author gives a brief 
review of the importance of seed testing, together with an historical 
sketch of seed control in Europe and this country. lie reports at some 
length 8ee<l tests made at the station in 1897. The seeds were bought 
in February from five difierent seedsmen, and were supposedly of the 
crop of 1896. Twenty varieties of seeds were purchased and tested in 
the spring of the year and again in the fall, the seed being taken from 
the satne packages in each case. The vitality tests showed, for the 
most part, that the seed were fairly good but considerably below the 
recognized standard. Most of the tests showed a declining vitality, 
but in the case of the cucurbit seeds in nearly every instance the 
autumn tests gave a higher ijercentage of germination than those 
obtained in the spring. 

Reports of the Danish Markfrokontor (seed house) for 1896 and 1B97 (Copen¬ 
hagen y 1S97yPp. 32; ISOS, pp. 40 ).—The twenty-fourth nml twenty-fifth annual reports 
of ** Markfrokontoret/’ containing many papers on seeds and farm crops. 

Report of the seed-control station in Lund (Sweden) for 1897, B. JOnsson 
(Malmdy 1898, pp. 39), 

Influence of dividing mother beets on seed production, F. Lubanski (Bl, Zuck- 
erruhenbau., 5 ( ^898), Non. (i, pp, 86,87; 7, pp. 97,98), 

On the methods of testing and estimating the value of beet seed, K. Hartleb 
and A. Gillmeister (Jour. Landw., 46 (1898), No.2,pp. 183-206), 

The germinative power of grain immersed in water, If. Coucix (Jour. Agr, 
Prat., 62 (1898), No. 21, p. 752). —Results of experiments with various kinds of seeds 
are reported. When immersed in running water for 48 Iionrs 70 per cent of buck¬ 
wheat, 100 of wheat, 81) of maize, and 90 of peas germinated. When immersoil for 
the same time in standing water the percentage of germination was 52, 97, 80, and 
85, respectively. 

Concerning the artificial drying of seed of cereals with reference to their 
germination, F. Nobbe (ifitt. Dent. Landw. GeHelI.,12 (1897), No.l4,pp. 185,186), 

American clover seed in Austria-Hungary, C. B. Hurst (U. S. Consular Rpts., 
1898, No. 212, pp. 120-122). —A brief account is given of the attempt being made to 
exclude American clover seed from Austria-Hungary. The basis of the exclusion 
is the danger from the presence of dodder seed ( Cuscuta epiihymum). 

Analyses of seeds, A. K, Sabanine (Contrib. Agr. Lab. Univ. Moscow, 1896, pp. 47; 
abs. \n Selsk. Khoz. % Lyesov., 185(1897), Apr., p. 242). —Of the various eonclusions 
drawn by the author from his analyses of the setnls of different field plants grown in 
Russia the most interesting is that the nitrogen content of grains of rye increases as 
the place of growth proceeds from west to east or as the climate becomes more and 
more continental—a phenomenon already observed by other investigators in regard 
to wheat, barley, and millet. The author also noticed that the greater the amount 
of nitrogen in the rye grains the smaller the amount of ash.—p. fireman. 

Seed breeding, W. W. Tracy (Amer, Florist, 13 (1898), No. 520,pp. 1251,1252). 

Note on the distribution of Paeudocommis vitis by the winds, M. 

(Bui. Soo. Mycol. France] 14 (1898), No. l,p. 27), 

Investigations on the development of the seed of Utrioularia, M. Merz (Flora, 
84 (1897), Sup., pp. 69-87; abs. in Bot. Centbl., 74 (1898), No. 4-,^,pp. 133,134). 

Clover dodder, H. Kraut (DmU Landw. Fresae, 26 (1898) No. 26,p. 287). 
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DISEASES OF PLANTS. 

Report of the mycologist, F. 0. Stewart {New Yorlc State Sta. 
Ept 1896jpp, 417-521^pis. The author gives a review of the yearns 
work, the most of which has been published in bulletin form. 

Notes are given on several miscellaneons plant diseases that have 
been noticed by the author. A disease of turnip leaves which was due 
to Maerosporium herculeum is ligured and described at some lengtli. 
The fungus produces circular, brittle, dead spots on the leaves and 
when the si)ot8 are numerous the leaves wither and fall off. While 
many of the species of Maerosporium are saprophytic, this species, the 
author states, is undoubtedly a parasite. A similar disease is reported 
on the foliage of horse-radish during the summer. However, it is not 
thought that either on the turnip or horse-radish will sufheient injury 
be done to warrant the expense of spraying. 

A blight of corn leaves, the primary cause of which is attributed to 
the parasitic fungus Ilelminthosporiuni mconspicunm, has caused con¬ 
siderable injury in some localities. The diseased leaves have some¬ 
what the ap[)earance of having been frosted. If tlie surface of the 
leaves beneath the diseased spots be examined it will be found covered 
with a delicate, olive-green mold. This disease is said to attack both 
sw’eet and field corn. Thei c is a disease of sweet corn due to bacteria 
which might be mistaken for this disease. The latter disease makes 
its appearance early in the season, m Idle llelminthosporium ineonspicunin 
usually does not appear until August. No practical remedy is sug¬ 
gested. The bacterial disease has been fully described in Bulletin 130 
of the station (E. S. K., 9, p. 1056). 

The author describes an injury of the foliage of Norway maples which 
is attributed to the acjtion of dry winds, the entire foliage of some trees 
being scorched as if by fire or as though killed by a heavy frost. For 
a period of about a week previous to the appearance of the injury the 
temperature had been unusually high ami during the last three days 
strong dry winds had blown steadily from the West. The explanation 
of the injury is that it is due to a disturbance in the transpiration of 
the trees. In addition to the Norway maple, white pine, pear, and 
apple trees were slightly injured by the same (iause. 

Brief noti^s are given on a leaf-spot disease of linden due tf) Cercos- 
para microsora^ a leaf spot of apples due to Vhyllosticta Imitatay two 
diseases (^f sunflowers caused by Septoria hvManihi and Vuccinia Jielian- 
thij a disease of the horse-chestnut caused by PhtfllosHcta sphwropsoidea, 
a sycamore disease caused by Gloiosporium nerriseqmm^ asparagus rust, 
and a clover rust which are described in more or less detail, all of them 
having proved injurious during the year. The author also reports 
the occurrence or additional localities for Exoascus eerasi, Exobasidium 
peckiij and Ramularia cylindriopsis, 

Eeports are made on the work in combating carnation rust, which 
was published as Bulletin 100 of the station (E. 8. li., 8, p. 238), potato 
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diseases on Long: Island in the season of 1895, which appeared orig¬ 
inally as Bulletin 101 (E. S. B., 8, j). 2.34), and the cucumber flea-beetle 
as the cause of ‘‘pimply” potatoes, which has previously been pub¬ 
lished as Bulletin 113 of the station (E. S. K., 9, p. 150). 

The mildew of Lima beans, W. 0. Sturgis {Connecticut State Sta. 
Bpt 1897j pp. i). —Investigations are reported in which the 

author sought to find the manner in which the bean pods are infected 
by the mildew of Lima beans {PhytophthoraphaseoH). It was tliought 
])robable that preliminary information as to the means by which the 
disease is spread might result in securing means for its i)revention. 

Studies of the flower show that bees are the source of dissemination 
of the fungus spores and that the first attack of the fungus is at two 
points, namely, the style and the base of the ovary, where the bee, 
searching for nectar, touches the more moist and delicate tissues of the 
flower. In most cases where young diseased pods were examined it 
was found that the infection first apj)eared at the base or tip—very rarely 
in the middle. 

The author also shows that wind plays an important i)art in the 
dissemination of this mildew. An exi)eHnient was conducted in which 
mildewed pods were brought from a distance and the s])ores allowed to 
infect the surface of sound, nearly ripe pods at one end of a row of pole 
Limas. Within a few days the mildew made its appearance on these 
infecte<l pods, and within two weeks (the prevailing winds having been 
in that direction) the disease had 8])read from one end of the row to the 
other. 

While from the nature of the disease it would seem probable that 
the use of fungicides would present many difficulties, yet from experi¬ 
ments in which Bordeaux mixture, ammoniacal copper carbonate solu¬ 
tion, sulphur, and potassium sulphid were used it appeared that when 
three applications of liordeaux mixture was followed by two applications 
of ammoniacal copper carbonate solution the amount of the disease was 
greatly reduced. 

The conclusions drawn from the experiments with fungicides show 
that even in a season most favorable for the Lima bean mildew a thor¬ 
ough treatment of the vines with Bordeaux mixture will insure a crop. 
The selection of well-drained land and a light soil, reducing the number 
of vines in the hill, and planting the poles erect will insure conditions 
as little fiivorable to the development of the fungus as possible. 

On the cause and prevention of a fungus disease of the apple, 
W. C. Sturgis (Connecticut State Sta. Rpt, 1897,pp. I77-i75).— During 
the autumn of 1896 a rather peculiar disease of Rhode Island Greenings 
and Newtown Pippins was observed. It was characterized by blotches, 
circular in outline, pale at first and later becoming sooty black and 
exhibiting under a lens a radiating structure. The individual blotches 
measured from a quarter to a half inch in diameter, in many cases 
coalescing and covering the surface of the apple with a sooty coating. 
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The fungus growth seems to attack the fruit late in the season and to 
be strictly superficial, but aside from the unsightly condition of the 
fruits apparently producing no serious injury. The author is inclined 
to believe that the disease is due to the fungus which has been deter¬ 
mined as Dothiflca pomigf nny but a spot disease of Baldwin apples from 
the Vermont Station which differed widely in appearance has been 
determined as due to the fungus named. In the author’s opinion the 
N'erinont fungus is entirely dilferent. 

Experiments with Bordeaux mixture show that if this fungicide is 
api)lied at intervals of two weeks from the middle of June to the middle 
of August it will entirely prevent the appearance of the sooty fungus. 

Although apparently occurring principally on Ithode Island Green¬ 
ings and a few other varieties, it is probable that the fungus will, under 
favorable conditions, attack most varieties of ap])les and ])ears, but all 
observers agree in stating that it may be controlhMl by the use of 
Bordeaux mixture. 

Preliminary investigations on a disease of carnations, W. O. 

Sti ikus {Connecticut State ISta. Itpt. 1897^ pp. 175-181). —The variety of 
carnation known as William Scott grown in the station greenhouse 
was observed as exhibiting a marked diseased condition. The disease 
ai)peared first as a yellowing of the lower leaves, which later became 
dry and dead. As the disease progressed, the whole plant became in¬ 
volved and was ultimately destroyed. The disease, which is ]>roperly 
known as ‘^die back” or ‘^stem rot,” has been determined as due to a 
species of Fusarium which gains access to the tissues at or just below 
the surface of the soil. The mycelium ac(*umulates in the water ducts 
of the stem, thus preventing the free transfer of water. The author 
discusses the relationships of this form with other species and thinks 
probably it is identical with Fusarium described by E. F. Smith * 

as the wilt fungus of watermelon and allied plants. 

There is a strong probability that the disease may be communicated 
by cuttings and that the spores of the fungus are capable of retaining 
their vitality for several months, living over winter in the earth. Where 
practicable, as in greenhouses, etc., stei ilizing the soil by means of steam 
or hot air would be ett'ective in i^reventing attacks of tin*: fungus. In 
sterilized vsoil the only possible source of contamination would be through 
the introduction of diseased cuttings. Certain varieties are more sus 
ceptible to the disease than others, the variety Wdliam S(*.ott being one 
of those inost subject to the attack. The immediate removal and 
destruction of all plants showing diseased symptoms are recommended. 

Some diseases of olives, F. T. Bioletti {California Sta. Rpt. 1895- 
1897^ pp. 231-236^ pi. 1). —The author briefly describes some of the more 
troublesome diseases of olives that have recently come to his observa¬ 
tion. In one of these the olives, from their outside appearance, seem to 
be perfectly healthy, but on being cut open show black spots and little 

Amer. Assoc. Adv Sci., 43 (1894), p 289. 
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cavities near the pit. Where the disease has progressed further sunken 
areas .appear on the outside, while inside the fruit the black spots are 
larger, often extending all around the pit. As the disease progresses 
the fruit gradually shrinks and dries up, the skin remaining unbroken. 
Microscopic examination of these parts showed the presence of large 
numbers of motile bacteria. Pure cultures were made of the bacterium 
and its characteristics were partly determined, as follows: 

‘'It grew slowly in boef broth and rapidly in a docoction of vino wood. On pep¬ 
tone meat gtdatin its growth was small and slow. On the vine-wood decoction, 
solidilied witli 12 per cent of gelatin, it grew rapidly. In ]mnetare eiiltiircs it made 
a taek-shaped growth, wliite, granular, and raised top; in streak (ailtnres it made a 
granular growth, consisting of small, round, white colonies. On potato it made 
a light, ycdlowish growth and darkened the potato. It was motile, ;erohic, ami did 
not color nor licpiefy the gelatin. In form it was a small bacillus with rounded 
ends, 1 to 1.7// by 0.7//, generally single or in pairs.” 

Inoculations with pure cultures gave negative results. The disease 
does not seem to allect tlie fruit nor to injure it apj)reciably until it 
commences to soften. It does not affect the oil-making varieties and is 
probably not dangerous. The fruit on affected trees should be picked 
early and used for picjkling. 

Another troublesome disease of the olive is figured and described. 
This disease begins at the apex and works toward the stem end of the 
fruit. When the olives are < ut one sixth to one-third seems to be brown 
and partially dried up. Numerous cultures made of the mycelial threads 
taken from the interior of the diseased olives developed two fungi, one 
a Macrosporium, the other an Alternaria. Both fungi are figured and 
described at some lengtli. The author suggests that spraying the trees 
with Bordeaux mixture would probably prevent the spread of Ihe dis¬ 
ease. As it seems so far to be confined to the variety known as Neva- 
dillo bianco, this variety should be omitted in planting where the 
disease is found to be prevalent. 

Alfalfa leaf spot, B. Combs (Toica Sta. Rpt 1S9G-97^ pp. 
figs. 4). —The author gives an illustrated description of alfalfa leaf spot, 
caused by Pscudopeziza medicaginis^ and reports a number of experi¬ 
ments made to determine the method of infection and also the parts of 
the plant subject to attack, llis experiments show that the spores of 
the fungus may be carried by the air and that the disease is vstrietly 
local in its attack, tlie mycelium being confined to a limited space on 
the leaf. The author recommends the burning of all refuse in the field, 
since the disease readily survives the winter. Freciuent (rutting of the 
crop is also effective in holding the disease in clieck. It is thought 
advisable, where seed is obtained from suspected or known infested 
regions, that it should be soaked in a 10 per cent solution of copper 
sulphate before sowing, 

Ileport of the botanical department, J. C. Arthur (Indiana Sta. 
Bpt. 1897\ pp. The author-gives a brief resume of various 

lines of investigation carried on during the year. The experiments 
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which were begun in the greenhouse in the winter of 181)6-96 with 
formalin for the prevention of potato scab have been continued in the 
field, and Bulletin 65 of the station issued on the subject (E. S. K, 9, 
p. 456). Notes are given from correspondence with diflerent individ¬ 
uals relative to the use of formalin as a preventive of potato scab, from 
which it appears that if this fungicide is properly applied and the seed 
potatoes ])lanted in uninfested soil a clean crop of potatoes will be 
secured. Studies have been made on the growing of lettuce in the 
greenhouse, and the most important conclusions have been embodied 
in Bulletin (>6 of the station (E. S. R., 9, p. 1047). Observations and 
studies on corn smut have been continued. 

Continued observations have been made on a peculiar sugar destroy¬ 
ing disease of the sugar beet, which was ])reviously reported in Bulletin 
39 of the station (E. S. H., 3, p. 853). The bacterial nature of the dis¬ 
ease has been confirmed and a future publication is promised of the 
results of the investigation. 

Investigations have been continued in the growing of roses and cine¬ 
raria, and some notes are given of studies on the proi)er food of plants. 

Experiments have been continued on the ellcct of size of seed on 
production, peas and beans being used. The author has attempted to 
ascertain the law of increase in size when brought about solely by 
selection of the largest seed through a series of generations. 

Sub watering for greenhouses and outside storage has been under 
consideration. 

Report of the bacteriologist, F. C. Uahrison {Ontario Agr. CoL 
and Kxpt. Farm llpt. 1807, pp, Jign, ;J ).—A report is given of 

the routine work in connection with the agricultural college and of an 
experiment comlucted to ascertain the effect of s])raying Bordeaux 
mixture on foliage. Eight seedling pears and two each of peach and 
quince were sprayed with Bordeaux mixture containing diflerent 
amounts of lime. The jdants were potted and kept in greenhouses, so 
that uniform conditions could be maintained. Four a])i)lications of the 
fungicide were made and specimens of the leaves examined. Later 
three more sprayings were given. The most noticeable feature, as 
shown by microscopic examinations of the leaves, was the increase in 
number of cldorophyll granules both in the palisade cells and in the 
spongy parenchyma of the sjirayed leaves. In many cases the treated 
leaves showed the i)resen(!e of a third layer of palisade cells more or less 
continuous.^ Measurements of the thickness of the leaves were made 
by means of a nu(?rometer, and in every case but one there was an 
increased thickness, due to spraying. When an excess of lime was 
used the leaves were thicker than wlien a smaller (juantity was used. 
The addition of lime seemed to give the foliage increased vigor. The 
author thinks that it would be advisable to use larger amounts of lime 
in the preparation of Bordeaux mixture. The increased thickness of 
the leaves seems to be due to au increased development of the palisade 
layer of cells. 
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On the prevention of leaf blight and leaf spot of celery, W. G. 

StuR(US (Conneaiicut JStafe Sta. Hpt. 1897^ pp. 167-171). —Notes are 
given on leaf bliglit and leaf spot of celery (iaused by Cercospora apii 
and Septoria petroselini apii. In the Annual Report of the station for 
1892 (E. S. R., 4, p. 929) the beneficial effect of sulphur for the preven¬ 
tion of this disease was i)ointed out, but the investigations of the 
Rhode Island Station’ and recent investigations by the author indicate 
that methods of cultivation exert a very considerable influence on the 
disease, the level culture seeming to make the plants more liable to 
infection than the old method of trench culture. The author agrees 
with the conclusions of the Rhode Island Station, and states that the 
objections to the level culture may be at least partially removed by 
mulching heavily between the rows of celery. 

Experiments are reported with fungicides in which Bordeaux mix¬ 
ture, potassium sulphid, aminoniacal solution of copper carbonate, and 
sulphur were tested for the ])revention of these diseases. It appeared 
that sulphur apfilied as a dry powder was superior to any of the other 
fungicides. Its elfect in checking the sprea<l of the blight in the storage 
House has not been determined. 

Plum leaf spot, S. A. Beach {New York State Sta, Rpt. 1896j pp. 
384—101^ pis. 5). —The experiments here reported are in continuation of 
those given in Bulletin 98 of the station (E. 8. R., 8, p. 139), attempts 
being made to control the plum leaf spot by spraying with fungicides. 
As a result of this year’s investigations the author recommends spray¬ 
ing trees three times with Bordeaux mixture, the first application being 
made about May 25, oi about 10 days after the blossoms have fallen, 
the second about 3 w eeks later, and the third about 4 weeks after the 
second. 

Prevention of fungus diseases in cherry orchards, S. A. Beach 
(N(ac York State Sta. Rpt. 1896j pp. 402-407^ pi. 1 ).—A report is given 
of experiments conducted for the prevention of leaf spot and the fruit 
rot of cherries, which are in continuation of those reported in Bulletin 
98 of the station (B. S. R., 8, p. 139). In these experiments eau celeste 
soap mixture was compared with Bordeaux mixture. In 1895, while the 
diseases were prevented to some extent by the use of fungicides, the 
foliage was seriously injured, the eau celeste being most injurious. In 
the experiments in 1899 no injury resulted to the foliage sprayed with 
Bordeaux mixture, even when the trees were thoroughly drenched with 
the solution. The results of the two years' work did not give conclu¬ 
sive evidence as to the best lines of treatment of leaf spot on cherry 
trees, consequently no definite treatment is recommended. 

A steam sterilizer for soils, W. E. Britton {Connecticut State 
Sta Rpt. 1897^ pp. 310-312, pi. 1). —The author figures and descnbes-an 
apparatus designed for the sterilization of soil by steam, the object 
being to rid the soil of fungi, fungus spores, nematodes, etc. It was 

• Rhode Island Sta. Bui. 44 (E. S. R., 9, p. 146). 
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found that in soil kept in the apparatus for one hour the nematodes 
were destroyed, as well as many fungus germs. In order to secure 
absolute sterility from bacteria and other fungi a much longer exposure 
would be required. The steamed soil was also almost wholly free from 
live weed seeds, while untreated soil was considerably ^‘ected by 
them. 

Blight and other plant diseases, C. S. Crandall {Colorado Sta, Dul.41ypp.Sl), — 
The author has given compiled notes on the canse and means of prevention of the 
fire Might of the pear and apple. Notes are also given on mechanical injuries to 
which fruit trees are subject, as well as some of tlie more common fungus diseases, 
such as leaf blight or rust of strawberries and orange rust, and anthracnose of black* 
berries and raspberries. 

Injurious fungi, J. H. Panton (Ontario Agr. Col. and Expt. Farm Itpt. 1897yp.SS ).— 
Brief notes are given on some of the more injurious fungi which affect garden and 
orchard products. The use of Bordeaux mixture is recommended for their prevention. 

The most important diseases of our cultivated plants caused by parasitic 
fungi. I. The diseases of cereal grasses, V. K. Varlikh (St. Petershurgy 1897ypp, 
JV-\~87y figti. 19; ahs. in Sehk, Khoz. i LyeHOV.y 187 {lS97)y Nov.yp. 449). 

Album of aquarelle drawings of A. N. Myasoyedov of the most injurious 
parasitic fungi of trees and of the injuries to the wood of the principal 
Russian forest trees, I. P. Borodin, editor (St. Peternhurgy 189Gy 10 tables in folio 
with explanatory text; ahs, in Selsk. Khoz. i Lyesov.y 187 {lS97)y Xon.yp.441). 

Btief sketch of mycology, with notes on the fungi most injurious to agri¬ 
culture and forestry, I. P. Borodin (St. Petersburgy 1897t Pp.4-\-;2Sl-^ VJlyfigs.S.SS; 
ahs. in Selsk. Khoz.i Lyvsor., 187 (1897), Nov.yp. 440). 

On certain diseases of fungal and algal origin affecting economic plants in 
India, D. D. Cunningham {Set, Mem, Med. Officers of Army of India. 1897ypt. lOy pp, 
95-lSO). 

On the sudden destruction of sugar cane in East Java by the **Dongkellan” 
disease, Koiius {Arch, .lava Suikerind.y 8 (1897), pp 8:11-820; ahs. in Centbl. Bakt. u, 
Par.yS. Aht.y 4 {lS9S)y No.Sy p.348). — This disease is usually attributed to Marasmius 
sacohari. 

Investigations on some sugar-cane diseases {Meded. Proefstat. Suikerriet W. Jaray 
1897y No, SOy pp. 8; ahs, in Centbl. Bakt, n. Par., 2. Aht., 4 {189S)y No. 8, p. S47), 

Investigations of Phytophthora infestans, a cause of potato rot, L, Heckk 
(Jour. Landw. 46 {1S98)y Nos. 1, pp. 71-74; 2y pp. 97-143, pis. 2). — The autlior reports 
studies on the development of the fungus, paying considerable attention to the 
method of entrance into the host, spread of the disease, method of wintering the 
fungus, and means for combating the disease. 

Remarks on sugar-beet diseases in the Province of Saxony during 1897, M. 
Hoi.lrung (Ztsehr. Ver. Deut. Zuckerind., 1898, No. 507, jjp. 33,3-369). 

Potash manuring, especially with potassium carbonate, as affecting beet 
sickness, M. Hollrung (Ztsehr. Ver. Deut. Zuckerind,, 1898, No. 507, pp. ,343-353), 

The anthracnose of ficus leaves, B. D. Halsted (Amer. Florist, 13 (1898), No. 
521, p. 1287, figs. 2 ).—The author figures and describes an anthracnose ((Uocosporium 
elastiew) of the'^leaves of rubber jilants. The treatment recommended is the removal 
of all spotti'd leaves. The same or a similar fungus is said to attack crotons, dra- 
CHiuas, and other plants, and it is liable to spread through a greenhouse unless 
checked. 

The fiisarium disease of potatoes, Wehmkr (Ztsehr. Spiritusind., 21 (1898), No. 
48-49). 

A reply to Frank’s article on “A new potato disease,” P. Soraukr (Centbl. 
Bakt. u. Par., 2. Aht., 4 (1898), No. 6,pp. 236-242). 
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The mildew of Syringa vulgaris in North America, P. MaCiNus {Ber. Deut. Bot. 
GeseU., 16 {ISOS')j No. S, pp. 6S-70ypl. 1 ).—The author calls attention to a coninion 
Microspbicra on Syringa in tliis country which seems to have been mistaken for 
M. friesii. 

The carnation fairy ring fungus, B. D. Halsted (yimrr. F/ori^f, F? (ISOS), No. 520, 
p. 1256, fi<j. 1). —This disease is attributed to attacks TTeteronporimn echinulatum. 
It may be controlled by spraying plants with a solution of potassium siilphid. 

Specimens of diseased plants, etc., F. T. Bioletti (('a/(/Vn7i/a Sia. Ujii. 1805-18f/7f 
pp. 237-242, pi. If fig. /).—Notes are given on a number of diseased jilants which were 
sent in for nlentification. The cause of the trouble in each case is given and sugges¬ 
tions ottered in many cases for the prevention of the disease. ()ne of the most serious 
diseases reported ujion is the tubcrcailosis of olives, which has been reported upon in 
Bulletin 120 of the station (K. S 11., 10, p-oo). 

Literature of fungus diseases, W. C. STrnois (Connecticut State Sta. Jipt. lS07,pp. 
182-222). —A provisional bibliography of the more important works ]»ublished by 
the U. S. Department of Agriculture and various agricultural experiment stations of 
the United States from IK’S? to 1H07, incluvsive, on fungus and bacterial iliseascs of 
economic plants. The general arrangement of the subject is as follows: The host 
plants are arraiige<l alphabetically, and under tin* name of each host plant are also 
arranged alphabetically the common names of the fungus diseases re<*orded as affect¬ 
ing that plant References to d(‘8criptions and illustrations either of the fungus 
itself or of its eifcct upon tlie host plant follow, and linally suggestions for treatment 
if any have been recommended The author has <levoted considerable study to the 
subject, and has listed only those publications which he is convinced give the best 
descriptions, illustrations, or treatments which havt* be(‘n tested. 

In addition to the bibliography outlined in the ])reliminary paragraph, a bibliog¬ 
raphy of 100 publications (mostly foreign) r<*lating to plant dis(‘as(i is given. 

Treatment for preventing smut, C. A. Zavitz (Ontario Aijr. (UA. and Kxpt. Farm 
Bpt. 1807, p. 170). —Ue])ort8 the beneticial use of the hot-watcr treatment of seed 
wheat for the prevention of smut. 

Remedy for fungi and insects, C. W. Woodwok nr (California Sta. Bpt. 1805-1897, 
pp, 213-2S3). —The author popularly describes injurious fungi and insects and sug¬ 
gests remedies foi the prevention of their attacks. Numerous fungicides and insect¬ 
icides are described and formulas given for their ])roi)aration. 

Notes on the preparation of fungicides, L. J)E(»Kr;i.LY (Frog. Agr. et Fit., 29 
(1898), No 19, pp. ‘177-581). —h\)nnnla8 are given for the preparation of a number 
of the better known and most eflicient fiingiciiles and explicit directions for their 
compounding. 

ENTOMOLOGY. 

Report of the apiculturist, It. F. IIoltermann {Ontario Agr. GoL 
and Erpt. Farm Rpt. 1807^ pp. figs. 8). —The rei)ort is of a 

miscellaneous nature, the more interesting facts of which are the suc¬ 
cess in the plan of cutting the combs of the brood chamber, thus allow¬ 
ing of ready communication between the different parts of the clustering 
swarm, as described in the last report; tlie confirmation of experiments 
on foul brood made during the jirevious year, demonstrating that the 
germs are completely destroyed by the process of foundation making; 
the failure of Carniolans to produce satisfactory combs unless given 
fall sheets of foundation; the fact that in healthy cellar wintering there 
is DO brood rearing, and that stores in the brood chamber may be moved 
to the supers to such an extent as to greatly iiyure the quality of the 
honey in the latter. 
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All experiment is noted on the value of pure nir ventilation amt arti¬ 
ficial beat in wintering. A cellar was partitioned oft* into four rooms, 
at the end of one of which was placed a stove, the pipe from which ran 
through all four rooms. The temperature on February 14 of room 1 
was 38^ F., rooms 2 and 3, 4(P, and room 4, 42^. The bees in the first 
cellar were much the most quiet. In the last they were the most rest¬ 
less all through the winter. The whole of the 300 colonies, with the 
exception of several starved and mice-destroyed colonies, all came 
through successfully. Although the iiassage of air from room to room 
is not desirable, the beiieticial feature of cui rents of juire air and the 
mainteiian(*.e of a steady low temperature is demonstrated. 

Other subjects noted are the superiority of a bee sjiace between sec¬ 
tions in supers; the success of moving bees to fall pasture; the im¬ 
portance of filling sections to sides and bottom with foundation, thus 
preventing the formation of pop holes; and the superiority of founda¬ 
tion running 12 ft. to the pound over thinner kinds, since in the latter 
the bees show a tendency to cut holes. 

Report of the department of entomology, V. H. Lowe and F. 
A. SiRRlNE (Neir York State Sfa, Upl, lS9f>, pp. pis. 2o ).—The 

report is divided into two parts; the first by V. H. Lowe, the second 
by P. A. Sirrine. After an introduction by the former, in which the 
principal lines of work are explained and the number of specimens 
in the station (collection and the objects of the (M)lle(ction noted, the 
more important of various insiccts and their ravages are discussed. 

Some of the more important injuriouH insects of the year (pp, 525- 
535 ).—Under this head there are noted the locusts (Melanoplus femor- 
atusj fcmur-rnhrumj and 3F. atlanis)) striped cucumber beetles, the 
injuries of which have been of (considerable irnportamce in the western 
part of the 8tate; asparagus beetles [Crioceris asparagi and O. 12^ 
punctatus); aphids {Myzits rlbis and Rhopalosiphnm rihis)^ over 50 per 
cent of the former being noted as destroyed by parasites and spiders; 
red spider ( telarius)^ which injuriously affected the rasp¬ 
berry bushes in Ulster County, New York, where they were shaded by 
trees, and also seriously injured (currant bushes; chiinch bug, (Blissus 
leucopterns), Putnam scale {Aspidiotus ancylus)^ and oyster-shell bark 
louse (Mytilaspis pomornm). The latter is not satisfacctorily destroyed 
by kerosene emulsion unless the trunk is first well scraped and the 
emulsion applied in full strength with a stiff brush. Cankerworms 
were more abundant than during the previous year, mainly on account 
of remediaPmeasures not being taken early enough nor continued with 
sufficient thoroughness. 

Ejoperiments with green arsenite (pp. 536-539).—Several experiments 
are noted with green arsenite or Sheele’s green, which resulted in 
showing that the green arsenite will remain suspended in water for a 
longer time than Paris green, and hence can be applied more evenly to 
the foliage and requires less stirring in the tank, and that it will not 
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bum the foliage of potato vines when used without lime in the strength 
of 1 lb. to 150 gals, of water. Experiments show further, althougli the 
author does not conclude that Sheele’s green is as effective as Paris 
green, that it has a very considerable insecticidal value. Experiments 
were made on basket willows, nursery stock, and potatoes, the solu¬ 
tions varying in strength from 1 lb. to 100 to 150 gal. of water. 

Experiments with dendrolene (pp. 540-542).—Several exi)eriments 
were made with this substance with the object ot ascertaining whether 
trees are a])t to be injured by its use and how it is to be used. It was 
applied to the trunks of trees in rings both high and above the ground 
and also at the base of the tree in both thick and thin layers. Where 
it came in contact with the soil it was found that it became granular, 
losing its sticky (ihara(‘ter to a largo extent. When exposed to the 
weather a slight crust forms over it, which is not, however, sufficiently 
strong to permit the passage of insects as large as the female canker- 
worm moth. When applied to full grown apple trees no injury resulted, 
but when applied during the growing season to the trunks of young 
bearing plum, cherry, or peach trees in such a way as to cover the 
entire trunk there is considerable danger of serious injury. 

Combating the cottomvood leaf beetle (])p. 543,544).—Experiments were 
made with green arsenite at the rate of 1 lb. to 150 gal. water, with 
and without the addition of lime, at the rate of 2 qt. to 45 gal., and 
with and without the addition of glue and of glucose. It was demon¬ 
strated that one of the most serious difficulties in the application of 
poisons to willows for this beetle lies in the faett that the mixture does 
not spread well on the willow leaf. Arsenite of lead did not adhere 
w’dl, nor did an addition of glucose aid matters much. An addition of 
glue was more successful. 

The pistol-case bearer (pp. 545-557, pis. 3).—A reprint of Bulletin 122 
of the station (E. S. E., 9, p. 257). 

A brief report of nursery stock inspection in icestern Xew York (p. 
558).—Here it is noted that between 15,000 and 20,000 trees were 
inspected, about 3,000 of which wore found infested with insects, mostly 
either by the peach-tree borer or the woolly a])hi8. Over 1,000 trees 
were rejected as worthless; the remainder were treated with insecti¬ 
cides. Each tree was carefully examined from the root to the top and 
only such as showed no evidence of insect work or disease were con 
sidered satisfactory. In addition to the insects noted there were found 
tlie oyster shell bark louse, the scurfy bark louse, Asterodiaspis quer 
cicolay and the pear-tree psylla. 

The peach-tree borer (pp. 559-569, pis. 2).—An historical account of 
this insect (Sannina exitiosa)^ its distribution, the nature of its injury, 
its life history, and j)reventive and remedial measures, together witlwa 
partial bibliography. 

The woolly louse of the apple {Schizoneura lanigera) (pp. 570-582, 
pis. 3).—The account given of this insect is similar in scope to the 
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last, but notes in addition the importance of the insect as a pest to nur¬ 
sery stock. The destruction of old apple trees is advised, as also the 
insecticides strong soap suds, kerosene emulsion, and hot water. Sev¬ 
eral pages are devoted to a bibliograi)hy. 

Notes on the recent army worm ovtbrcak (pp. 583-607, pis. 4),—A 
reprint of Hulletin 104 of the station (E. S. li., 8, p. 609), with the 
addition of an extended bibliography. 

Miscellaneous notes of the season (pp. 008-619).—Tn this, the beginning 
of part second, the author notes brielly that experiments on cucumbers 
indicate that they can not be protected from attacks of the striped 
(uicumber beetles by the use of eitlier poisoned Bordeaux mixture or 
even jmisoned resin-lime mixture; that the Colorado potato beetle will 
not feed on potato vines that have been thorouglily treated with Bor¬ 
deaux mixture, and that the vines are also probably free from attacks of 
the tiea beetle; that the squasli borer can probably bo entirely con¬ 
trolled by the cultural methods of harrowing the ground in the fall 
where the scjuash vines rest and uniform spring or even fall plowing to 
a depth of 6 or 8 in. and not replowing; that onion thrips may bo con¬ 
trolled by planting a few rows of set onions on the margins of fields 
and s]>raying these every week or 10 days with kerosene emulsion, and 
that the red sjiider may be treated by gathering m the fall the loaves 
affected by it and burning them, and by spraying in the spring with 
a solution of whale-oil soap or with kerosene emulsion. The various 
experiments are given more or less in detail. 

The pear midge (THplosis jflfrivora) is also discussed. Experiments 
were made with kainit, which was applied at the rate of 1,500 to 2,000 
lbs. per acre. The author states that the experiments show that there 
is a decided gain in the use of kainit, but there is a question to be 
solved, namely, how long an orchard will stand an ap])lication of the 
fertilizer at the rates noted, especially where the orchard is on a tena¬ 
cious clay soil; and he suggests the question whether plowing an 
orchard in midsummer will not be fully as dis(;ouraging to the midge 
as an ap])lication of potash salt. Tt is thought that the latter method 
is far preferable to the former. According to the observations made, 
the midges ap[)ear A])ril 15 to 30, pair as soon as they rise from the 
ground, lay their eggs, and die within 24 hours. 

Notes on the cabbage plusia and remedies for the same (pp. 620-628).— 
In summarizing the experiments in regard to this insecit ( Plusia brassiew)^ 
which are given more or less in detail, it is noted that the most practi¬ 
cable way of checking its work on lettuce is to keep the ventilators of 
forcing houses closed by means of mosquito netting. Where the insect 
affects cabbage in the open field poisoned resin-lime mixture or poisoned 
Bordeaux mixture to which resin mixture has been added may be 
employed. The resin-lime mixture was found to make Paris green and 
London purple adhere not only to the upper, but also to the lower, 
sides of the leaves. 
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Notes on remedies for cutworms (pp. 628-636).—Cutworms are dis¬ 
cussed in their relation to the onion crop. The treatment found efi'ec- 
tual was dried bran or middlings mixed with Paris green at the rate of 
1 lb. of the latter to 60 of bran or 30 of middlings. Experiments were 
also made with Paris green added to resin-lime mixture, used as a spray. 
It was found to be more or less ineffectual. Relative to the amount of 
damage done, the highest noted is 00 cent. The life history and 
habits are brielly touched ui)on and the belief expressed that the eggs 
of the insects are deposited later in the fall than is generally supposed, 
and that they do not hatch until the following si)ring. 

Entomological section, II. Osuokn and K. D. Ball {Iowa J^fa. Hpt. 
189()-97jpp. 112-12r)jplH, r ^).—The author briefly notes that tlie army 
worm did not occur in injurious numbers during 1807, an outbreak of 
the ilessian fly in the northwestern part of the State, i)lums as being 
in some cases seriously adected with idant lice, and the appearance of 
the San Jose scale in the State, and (‘onsiders the life histories of leaf 
hopx>er8 the i)rincipal subject of investigation during the year. The 
three sx)ecies noted as affecting garden crops are Af/allia punctata, A. 
noreIJa, and A, Hani/uinolcuta. Referring to the genus generally, the 
author states that— 

**'J'ho species arc very diflficiilt of separation and iittle has heen published in 
reganl to their food haldts or life histories. l)uriii<jj the past season the three fol¬ 
lowing species have Imu*ii under <)bsorvation an<l their larv^a^ and the general facts of 
their life histories deteriniiied. In order to correctly determine the species under 
observation, as well as those sonf in from other States for determination, a systematic 
study of the genus was nnderiaken, the complete results of which will he i)ublished 
elsewhere. The genus was found to be separable into three groups, of which the 
three species treated are typical illiistratiuiis as far as strue.tiiral charactoristies of 
the adults are coue.eriied, and the known facts in ri‘,gard to the larva‘ and life histo¬ 
ries of the other species indicatti that they, too, will he found to be very similar 
within the groups. In gimeral, the species were found to be widely and generally 
distributed and subject to little variation except in depth of color. The three 
species treated, th»mgh by no means limited to that area, an^ all that are now 
known to occur in the northern and eastern i»art of the United States, while in the 
Southern States eonHlriria replaces 4 punclata and extends along the Allantie coast to 
New York, but it is in the Southwestern States and down into Central America that 
the majority of the species occur. The species are all single brooded, in northern 
latitudes at least, and the larva*, agree in feeding on stems near the ground and 
hiding under rubbish.” 

The first species. A, punctata, appears to be naturally an inhabitant 
of shady woods, feeding upon various species of Oompositiv, Cruci- 
fenc Gheiiipodiaca^, etc. Its taste for horse-radish, cabbage, spinach, 
and sugar beets gives it economic imxiortauce. The remedy recjoin- 
mended is kerosene emulsion sjiray. 

The second species is merely described. The third is noted as pre¬ 
ferring open sunny localities and occurring in great abundance in nfost 
all places except damp and shady woods. Clovers, especially white 
clover, a large number of weeds, and sugar beets are objects of its 
attacks. 
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.The species noted as affectinfr orchard and shade trees are Macropsis 
apicatiSj Bythoacopus distinctuSj Pediopnis trisiisy P. trimaculataj P. 
viridis, P. ferruginoides^ Idiocerm alternatuSj I. hrmneus^ L monoliferce^ 
/. verticis, /. snowi^ /. niaculipennhy /. provancheriy and /. cratcegi. The 
first (M. apicatift)y the author states— 

*^May bo so plentiful us to j^ivo a rough uppearanco to the bark in placea, and, 
while not apparently producing distortion of the twigs, ]>robably because they are 
placed so close to the surface as not to affect the growing tissue, the fa<*t that many 
of the- twigs a(fe<*ted are deadened at the tip would indicate possihle injury in this 
manner. The eggs occur mainly on the under 8urfa« e of the twig, hut whether this 
position is to give the egg more uniform conditions by protecting it from direct sun¬ 
light or to the avoidance of strong light by the adult, or some other reason, is a> 
matter of coiij<‘ctiire. 'fhe deposition of the summer eggs has not been observed, 
blit it doubtless coincides with that for the winter brood. 

“The larva* are stout and short, similar in color and shape to the adult, but entirely 
covered with eoarse l)ri8tle-like hairs, rendering it easily recognizable. Larvai and 
adults were foiiud iu abundance on the new growth at the end of the twigs of honey 
locust toward the end of June, occurring in hundreds on a single tree, and although 
isolated trees, trees in hedgerows, and those in the, native timber were examined, as 
well as others in different parts of tlie State, none wi're found entirely free from this 
insei't. The larva* had all issued by the last of the month.’’ 

The second (B, disHtictus) occurs on bhick walnut, butternut, and on 
hickory and hackberry where they are adjacent to tlie first-mentioned 
tree. Full grown larvie are found during the second week in June and 
a second brood appears before the middle of August. 

The species of Pediopsis are only briefly noted, but they all agree in 
being tree feeders, both as larvae and as adults. P, iristin appears to 
be confined to plum trees and is often accompanied by P. trimaculatUy 
which often exceeds the former in numbers. The most common sjiecies 
is P. viridis aftVeting most all the willows. The remaining species, P. 
ferrvginoidesy attacks the narrow-leaved willows. 

Monograph of the Phymatidae, A. Handlirsch (Ann. K. K, Naturh. HofmuH.j 
Wien, pp. 1J7-SS0, ph. G, Jiffs. 3 ’^),—The work is divided into 3 i)artH. The 

first part deals with the (picstions of literature, morphology, anatomy, embryonic 
development, life history, geographical distribution, as well as the systemic posi¬ 
tion and relationships of the family. 'Pho Chymatida*., especially considered as 
approa< hing the Ariididje and Tingitida^,, the author, for morphological reasons, 
places in the neighborhood of the Rediiviida*. Their closest relatives are tboqght 
to he the Stenopodinian genera, Phiinophonis and Aiilacogenia. 

The family is distributed over the palearetii*, oriental, and neotrupioal regions. 
Some three-fourths of the known species lielong to the New World. None are found 
to occur in Australia, Africa, or Ma<laga8ear. The 2 species of Phym^ata described 
by .1. Scott as from NeNV Ze.alaud are thought very uncertain. 

The second part of the work is entirely systematic. Nine genera and 73 species 
are recognized, and of these 3 genera and 29 s])ecies are new. Three natural groups 
are recognized: Phyinatime with 1, Maeroeephalina*, with 6, and Carcinocoriine 
with 2 genera. The 3 new genera, (hiizoeoris, (llossopelta, and Agrenocoris, belong 
to the second group. 

Report of the professor of biology and geology, J. II. Panton (Ontario Agr. 
Col. and Krpt. Farm lipt. 1S97, pp. 11-24, figs. A5).—This notes briefly some 13 injuri¬ 
ous insects and new fungi, with brief popular stateiuents iu each case as to proper 
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remedy. A somewhat lengthy note on the pernicious scale, which has appeared in 
the Province, besides mentioning something of the marvelous reproductive powers of 
this insect in the United States; notes on 3 classes of remedies applied to it, namely, 
corrosive washes, such as whale-oil soap, jienetrating substances, such as kerosene 
emulsion and gases, and varnishes, such as resin washes. There are also given 
brief instructions as to spraying mixtures, note being made of Bordeaux mixture, 
ammoniacal copper sulphate, Paris green, 1 lb. to 200 to 300 gal., hellebore, pyreth- 
rurn, and kerosene emulsion. 

Entomology, W D. Hunter (Ncbranka Sta. Rpt. 1897y pp, 27-80). —The author 
briefly notes experiments with Sporotrichum (flohuliferum, Kuipuna (jrullif and a bac¬ 
terial disease of grasshoppers, commenting mort*. or less favorably upon the efletrts 
of the first two and on insecticides. The latter were with carbon bisnlphid, con¬ 
cerning which it is tliought that the different conditions under which it may bo 
effectively employed are not well known, and the experiments were undertaken to 
learn new methods of applying it, whereby the ex])ense attending its use might be 
lessened. The substance was used against plant lice inhabiting cucurbitous jdants, 
borers in peach trees, larv;e of May beetles iji nurseries and young orchards, and 
some species, such as ISitodrepa panicea, which (lamagt* stored dry animal and vege¬ 
table matter. 

Insect notes of the season, W. E. Britton (Connecticut State Sin. Rpt. 1S97, pp. 
314-819). —Descriptive and life history notes are given on the following insects, with 
an account of their injuries during the season and suggestions as to remedies: 
Apple curculio (Anthonomux qnadrinihhus) im peach twigs; San .Jose scale, “virgiiP^ 
or “ white ermine^’moth (Npi7o«o»m vinjinica) on hollyhocks; grapevine Hea-ljeetle 
(Haltica (Graptodera) chaljbcn); a plant louse {Pemphvjux nccrifoVn) on maples; a 
lily-stalk borer, closely r<‘scmbling Gortyna nitela^ and presumably that species; 
saw-tooth grain beetle (SihaniiH surinaniensiH); meal snout moth (Pyralix farinatis), 
ami plant lice. A t(‘chnical description is given of the lily-stalk borer. The gypsy 
moth (Oeweria dixpar) was re]»orted from Hartford, but as all the specimens were 
destroyed the scientific accuracy of the report could not be didermined. The 
author is inclined to believe, however, that the larvje belonged to some of the more 
common species and not to the moth import<*d from Europe. 

Some new spiders, N. Banks (Canad. Knt.y 30 (1898), Xo. 7, pp. 183-188). —/Vci- 
lochroa minuta from Brazos Uounty, Texas; Cybocodes (i) incerta from Salton, Cali¬ 
fornia; Theridium xubierrancuni from Washington, D. C.; Xasticus cavicola from 
Chiricahua Mountains, Arizona; Priyone albexcenx from Washington, 1). C.; and 
PhilodromuH pacijicux from Olympia, Washington. 

The contests against grasshoppers in the delta of the Danube, E. Hrkalo 
(Selsk. Khoz. i Lyesor., 187 (1897), Oct., pp. 99-120). —Since the chief brooding ground 
of the grasshoppers (levastating Bessarabia is at the delta of the Danube, the author 
recommends joint action of Kussia and Roumania in combating the insects at the 
delta.—l*. FIREMAN. 

Insects injurious to Helianthus annuus, A. Kkulikovski (Schk. Khoz. i Lyexor., 
185 (1897), June, pp. 585-598). 

The San Jos6 scale ( Pennxylrania Dept. Ayr. Pul. 34, pp. 45-49). —A popular paptT, 
quoting largely from P. H. Kolt (E. S. R., 9, p. 1068), from J. P. Smith and F. M. 
Webster. • 

Bordeaux mixture as an insecticide, J. H. Panton (Ontario Ayr. Col. and Expi. 
Farm Rpt. 1897, p. 24). —Experiments were made with Bordeaux mixture on goose¬ 
berry bushes to test its etticacy as au insecticide. Three applications were given 
the bushes. Further experiments were conducted in spraying tent caterpillars with 
Bordeaux mixture and Bordeaux mixture with Paris green. The Bordeaux mixture 
seemed to have some effect as an insecticide, but the author believes that applica¬ 
tions of limewater gave results similar to those of Bordeaux mixture. The addi¬ 
tion of Paris green increased the efficiency of the mixture. 
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FOODS—ANIMAL PEODUCTION. 

The composition of hay as affected by maturity, R. Harcoxtbt 

{Ontario Agr, CoL and Uxpt, Farm Rpt. pp, 31-38). —During the 

seasons of 189() and 1897 clover and timothy were cut at different stages 
of maturity, and during tlie last year alfalfa also. The clover was cut 
when the first blossom was just appearing, when a third of the blossoms 
had turned brown, and when the heads had all turned brown or were 
dead; the alfalfa when the ])lants began to bloom, when they were in 
full bloom, and when most of the blossoms had fallen, and the timothy 
when the heads began to appear, when the first blossoms had just fallen, 
and when the seeds were well formed. 

Analyses are given of the different cuttings, together with the calcu¬ 
lated yield of dry matter. A digestion experiment with one sheep was 
made with each cutting, and from the results the yield of digestible dry 
matter is calculated. 

The results indicated that in eacdi case the crop deteriorated and its 
digestibility decreased with maturity and that alfalfa contained the 
largest amount of digestible matter from early to full bloom. It is rec¬ 
ommended that clover bo cut when the heads begin to turn brown and 
timothy soon after the first blossoms fall. When alfalfa has reached 
its full bloom it deteriorates faster tlian clover or timothy. 

Food value of California eggs, M. K. Jaffa (California Sta. Rpt. 
1895-1897^ pp. l:JO-l^i ).—A comparison which im^luded the ])hy8ical 
properties and composition was made of brown-shelled and white-shelled 
hens’eggs. The brown-shelled eggs were from Partridge Cochi ns, Dark 
Brahmas, Black Ijangshans, Wyandottes, and Barred Plymouth Rocks; 
and the white-shelled from Brown Leghorns, Buff Leghorns, White 
Minorcas and Bhujlc Minorcas. The si/e, weight, specific gravity, and 
the ratio to total weight of the shell, yolk, and white are shown in the 
following table: 


CompariHon of hrown-shelled and white-shelled eggs. 
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1.082 

7.67 

10.70 

89.30 , 

31.76 

67.54 

White-ahelled (aver¬ 


1 

1 






age of 4 breed.H). 

6‘J. 1) 

2.27 1 1.70 

l, 0 r >8 ! 

! 7.33 

10.02 

89. 08 

33.18 

55.90 

Avarage above ... 

01.3 

2.27 1 1.72 

1 1.070 

I 7.50 

10.81 

89.19 

32.47 

56.72 
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The composition of the of the dilferent breeds is recorded in 
detail. The averages are given in the following tal>le: 

Analynen of brown-shelled and white-shelled eyys. 



Water. 

Protein. 

Fat. 

Ash. 

Shell. Total. 

Fuel 

value per 
pound. 

Browii Hhellcd eggn: 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Ptr cent. Percent. 

* Calories. 

Yolk. 

41). 51) 

15. .58 

.33. 52 

1 04 

99 73 

1,712 

224 

670 

White. 

86 . 60 

11.91) 

.21 

.54 

. 91) 34 

Eutire . 

White-Hhelled eggs: 

Yolk. 

65. 57 

11.84 

10 . 77 

.64 

10. 70 99. 52 

41). 81 

1.5.49 

3.3. 34 

1.05 

. 99.69 

1,696 

240 

690 

White. 

86 . 37 

12.14 

.35 

..56 

. 99 32 

Entire egg. 

64. 7U 

11.92 

11.22 

.67 

10.92 99.52 


“It has been said somo that the brown ej^^s are richer than the white one's. 
This statement is not borne out by a chemical analysis, and the physical examination 
proves that the main points of superiority, althongli extremely slight, are possessed 
by the white eggs. Tlie minute dilferences that are found between the two gronpi^ 
are exceeded by variat ion between the, varieties within the sann^ group. 

“ We can therefore state as a conclusion, both from a chtuuical and a physical point 
of view, that there are ]»ractically no dillVrences, so far as the food value is con¬ 
cerned, between the white-shelled and brown-shelled eggs.’^ 

Report of the chemical department, H. A. Huston [Indiana Sta. 
h*pt i897^pp. —Brief statements are made eoneerning the work 

of the station on sugar beets, fertilizer experiments on clay soils, experi¬ 
ments on the prevention of root rot, and laboratory studies on available 
I)lant food in worn soils. Many samples of eheese j)nrehased in the 
open market were examined, but no filled eheese was found. ‘‘The 
cheap cheese that has taken the place ot the tilled cheese contains very 
little fat and the casein [when tested by methods of artificial digestion] 
seems to be in such a condition as to offer great resistance to digestive 
fermeuts.” Analyses are reported of linseed meal, cotton-seed meal, 
silage from corn stoVer, ])urslane, rye middlings, buckwheat middlings, 
Idaho coffee pea, malt sprouts, wheat, strawboard waste (fertilizing 
constituents), and marl. 

The analyses of purslane, Idaho coffee pea, and strawboard waste 
are given in the following table: 


Composiiion of purslanej Idaho coffee pea, and strawboard waste. 



Water. 

Protein. 

Fat. 

Nitrogen-free 

extract. 

Crude fiber. 

1 

Ash. 

R 

1 

*3 

3 

H 

Phosphorio 

acid. 

1 

o 


Per ct. ^ 

Per et. 

Perct. 

^Per ct. 

Perct. 

Perct. 

Perct. 

Per ct. 

Pemt. 

Paralanej ForCttloea oleracea) . 

86 . .56 i 

1.81 

0..50 

6 .49 

2.12 i 

2. 23 

0.29 

0.045 

0.85 

Idaho coffee pea. 

6.75 

16.37 

6.56 

65.53 

2.47 

3.28 

2.46 



Strawboai^ waste. 

69.67 1 






.32 

.21 

.14 
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The purslane contained 0.23 per cent albuminoid nitrogen and 0.06 
per cent amid nitrogen, and the Idaho coffee pea 2.32 per cent and 0.14 
per cent of these constituents. 

‘‘The puTslaae compares favorably with average samples of corn fodder so far as 
the protein and ether extrfict arc concerned. Nitrogen-free extract is rather lower 
than in most green fodder, butthe amount of water is considerably higher. The ash is 
higher than any ash that I have seen reported in green feeding stuffs. Owing to the 
relatively low amounts of tilier and nitrogen-fr(‘-e extract, the nutritive ratio is high, 
being about 5.5. The material has been used to some extimt in this State for many 
years as a food for pigs, and in many localities is highly esteemed. Analysis shows 
that it is well worth consideration as a feeding material for such animals as will eat 
it readily. 

“ The material has also a relatively high fertilizing value.^^ 

Brief statements concerning other analytical work are also made. 

Investigation of California cattle foods, M. E. Jaffa {California 
Sta. Rpt.j 1H95-18U7^ pp. 112-116). —Analyses are reported of mixed 
feed, shorts, middlings, wheat bran, rice bran, linseed oil cake, cocoaniit- 
oil cake, bur clover, clover ( Trifolium wormsMoldii)^ malt sprouts, sugar- 
beet pulp, Egyptian corn, silage from sugar beet pulp, barley, clover, 
corn, and sugar beets. In every case the digestible matter in 100 lbs. 
was calculated. 

The composition of a number of these feeding stuffs is shown in the 
following table: 

Composition of California cattle foods. 


Cocoanut'Oil cake. 

1)0 . 

Bur clover. 

Clover ( wonnskioldii).. 

Sugar-beet pulp. 

Sugar-beet pulp silage. 

Barley silage. 

Do. 

Sugar-beet silage. 

Egyptian coru a . 


Water. 

Protein. 

Fat. 

Nitro- 

geii-frec 

extract. 

Crude 

liber. 

AhL. 

Fuel 

value. 

Nutri¬ 

tive 

ratio. 

Per ct. 

Per ct. 

Per ct. 

J*er ct. 

J*er ct. 

Per ct. 

Calories. 

Per ct. 

12. 87 

06 

10.13 

40. 90 

11.,50 

4.54 

1,308 

1:5.6 

14.68 

19 16 

10.53 

42.81 

8 . 55 

4.27 

1,290 

1:3.3 

8 . 95 

i,{. 05 

3.60 

38. 22 

30. 58 

5. 00 

065 

1:5.3 

10 . 00 

U.86 

3.84 

37.67 

27. 27 

7.33 

938 

1:5 1 

90. 00 

1.25 

.14 

6.14 

2.05 

.42 

164 

1.6.7 

90.00 

1.46 

.39 ! 

4. 70 

3.14 

.31 

165 

1.5.7 

80. 00 

2.07 

.70 : 

7.53 

7. .50 

2.11 

234 

1:7.7 

70. 00 

3.10 

1.19 

11.29 

11.25 

3.17 

351 

1:7.7 

70.00 
12. 03 

4.38 
9.96 

1.17 

3.86 

14.10 i 
69.70 

1 

9.42 

1 1.93 

.93 j 
1.92 1 

495 

1:5.7 




a Average of Common White, Ked, and Jerusalem. 


Analyses of feeds, A. L. Winton, A. W. Ogiden, and W. L. Mitch¬ 
ell {Connecticut State Sta. Rpt 1897, pp. 319-321). —Analyses are 
reported of chaff, oat feed, “ Catena,^’ corn and oats, corn meal, corn- 
meal germ'*, gluten feed, mixed feed, and hay of the Hat pea {Lathyrus 
sylvestris). The percentage composition of the “Oatena” was as fol¬ 
lows; Water, 7.12,- protein, 8.75; fat, 4.03; nitrogen-free extract, 59.16; 
fiber, 16.19, and ash, 4.75. The composition of Lathyrus sylvestris hay 
was as follows; Water, 10.25; protein, 26.84; fat, 3.81; nitrogen-free 
extract, 28.27; fiber, 26.51, and ash, 4.32. 

The method of establishing a meadow of flat peas by seeding and* 
transplanting is described. This season about one-fourth of an acre. 
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grown in part from seed sown in 1895 and in part from pxants trans¬ 
planted in 1890, yielded nearly a ton of hay from two cuttings. 

Different quantities of meal for fattening steers, E. G. Day 
(Ontario Agr. CoL and Expt. Farm Rpt, 1897^pp. 81-83), —A test was 
made with one lot of 3 and two lots of 2 steers of medium (quality to 
compare light and heavy grain rations. After a preliminary period of 3 
weeks the exi)erirnent proper covered 216 days, ending July 8, 1897. 
The lots were fed at first all the straw they would eat morning and 
evening, with 10 lbs. of hay at noon, and later all the hay they would 
eat. They were also given at noon 20 to 25 lbs. of turnips. During the 
latter part of the test, however, 14 to 20 lbs. of silage was substituted 
for turnips. All the steers were fed grain consisting of etiual parts by 
weight of peas, barley, and oats, the plan being to increase the amount 
fed until lot 1 was given 1 lb. i)er day for every 100 lbs. live weight, 
lot 2 ^ lb., and lot 3 J lb. Before tlie close of the test lot 1 consumed 
12 lbs. of grain per day. The heavy grain ration was consumed in three 
portions and the light ration in two portions. 

The financial statement is based on meal at $13, hay at $0, straw at 
$3, silage at $2, and roots at $2 per ton. 

The results of the test are shown in the following table: 


HesultH of feedino hearif and light grain rations to steers. 


Lot 1 (heavy ration).. 
Lot 2 (inediuni ration) 
Lot I'i (light ration)... 


A verage 
weight at 
beginning. 

Average 
gain 
per day. 

Net profit 
per steer. 

Pounds. 

Pounds. 


900 

1.80 

$9.62 

1,000 

1.77 

14.50 

988 

1.56 

13.64 


“The heavy-ration steers made the greatest gain, but gave the small¬ 
est profit, the largest profit being obtained from the medium-ration 
steers.” 

The steers were sold and the meat judged by an expert. Definite 
conclusions are not drawn. 

Comparison of sweet and sour whey for pigs, G. E. Day (Onta- 
rio Agr, GoL and Expt, Farm Rpt. 1897 j pp, 85-88), — In continuation of 
previous work (E. 8. R., 9, p. 487) three experiments were made to test 
the comparative value of sweet and sour whey for fattening pigs. The 
first test was made with three lots of 3 pigs each. During the prelimi¬ 
nary period all the pigs were fed the same amount of sweet whey and 
grain. The quantity of wliey was at first small and was gradually 
increased. During the experiment proper sour whey was substituted 
for sweet whey in the ration of lot 2 and water for whey in the ratioirof 
lot 3. The pigs were given all they would eat. The whey and grain 
were fed in the proportion of 2:1. The grain consisted of equal parts 
by weight of barley, peas, and shorts. 

At the beginning of the test the three lots weighed 374,377, and 377 
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lbs., respectively. During the preliminary period of 7 days the aver¬ 
age daily gain per pig for the three lots was 1.24,1.29, and 1.52 lbs. 
During tlie experiment proper (29 days) the average daily gain per pig 
for the three lots was 1..'58,1.29, and 1..‘15 lbs. Lot 1 consumed 3.36 lbs. 
of grain and 6.17 lbs. of whey per i)ound of gain; lot 2, 3.70 lbs. of grain 
and 6.79 lbs. of whey; and lot 3, 4.28 lbs. of grain per pound of gain. 

The second test was begun with three lots of 3 pigs under the same 
conditions as the first. However, it was necessary to drop lot 1 before 
the ( lose of the test. Lot 2 (fed sour whey and grain) weighed 230 lbs. 
at the beginning of the test and made an average daily gain per head 
of 1.29 lbs. during the i)reliininary period of 14 days. Lot 3 (fed grain^ 
and water) weighed 227 lbs. at the beginning and during the 14 days 
made an aviwage daily gain of 1.31 lbs. During the experiment proper, 
which continued 64 days, lot 2 made an average daily gain of 1.36 lbs., 
consuming 3.48 lbs. of grain and 6.99 lbs. of whey per pound of gain. 
During the same period lot 3 made a daily aver age gain of 1.41 lbs. 
and consumed 4.18 lbs. of grain per pound of gain. 

The third test w as made witli the same number of pigs and under the 
same conditions as the first. The three lots weighed 290, 295, and 289 
lbs. and during the irrelirninary period of 10 days made an average 
daily gain of 1.7(), 1.50, and 1.70 lbs. During the experiment proper, 
which covered 31 days, lot 1 made an average daily gain of 1.87 lbs., 
consuming 3.54 lbs. of grain and 6.09 lbs. of w hey per ])ound of gain. 
The (;oiTcsi)onding figures for lot 2 are 1.96 lbs. gain and 3.37 lbs. grain 
and 5.79 lbs. whey; and for lot 3, 2.07 lbs. gain and 3.91 lbs. grain per 
pound of gain. 

The pigs were sold and the meat Judged by an expert. No bad 
effects attended the use ol‘ wdiey. Somewhat better* gains w^ere made 
on sour w hey than on sweet whey. 

Comparison of different breeds of swine, Gr. E. Day (Ontario 
Agr, Col, and Ilrpt, Farm Rpf. 1897j pp, 88-90 ),—In continuation of 
work previously reported (K. S. R., 9, p. 478) a test was made with 6 
lots of (i pigs each to compare the following breeds: Improved York¬ 
shire, Chester*White, I )uroc-Jersey, Tamworth, Poland-China, and 
Berkshire. But one breed was represented in each lot. A record was 
kept of the food eonsumed and the gains made by the dilferent lots 
between the ages of 90 and 180 days. All the pigs were fed grain of 
some sort, but detailed statements as to the feeding stuffs used and 
the methods of feeding are not given. 
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The gains made during 90 days and the food consumed per xK>und of 
gain for the dillerent breeds are shown below: 


Results of feeding pigs of different breeds. 


Avura^e 

at 

Average 
daily gain 
]»or idg. 

1 drain con- 
Hinned i>er 
jiuuiid of* 
gain. 

PoundH. 

Ptnind^t. 

Pounds. 

53.00 

\ 1.02 

3.27 

02.00 

.97 

3.31 

52. 33 

.84 

! 3.33 

61.66 

.83 

: 3.40 

60. 33 

.93 

1 3.41 

64.60 

.94 , 3.58 


Berkshire. 

Tam worth. 

Bolaml'Chiiia .. 
CliGHter-White . 

Yorkshire. 

Diiroc-JerHey... 


Breed. 


The breeds are arran]|jfed in the table in the order <d economy of 
but in the author’s opinion tlie experimental data are not vsutlicicnt for 
general conclusions. The jugs \ver<^ slaughtered and the flesh of rep¬ 
resentatives of each breed Judged by an expert as regards its suitability 
for export bacon, (leneral deductions on this ])oint are not drawn. 

Feeding trials with crossbred swine, W. l\ Wiikeler {Xetr Vorlc 
(Stale ISta. l^pt, lS9()jpp. —A tabular record is given of feeding 

five lots of crossbred pigs from birth until time of marketing, when 7 
months old. The sow was fed with each lot until the ])igs were S weeks 
old. The several lots were given like rations at similar stages of growth. 
For the first 4 weeks, wheat bran was fed with skim milk, which latter 
always formed part of every ration. During the sec.ond period of 4 
weeks, a mixture of equal xiarts of wheat bran and wheat mitldlings 
was fed. Other grain mixtures, containing corn meal in increasing 
proportions, followed. 

Hating wheat bran at $18 ^ler ton, corn meal middlings at $20 per ton, 
and skim milk at 25 cts. tier hundred imunds, the cost of the gain in 
weight of the different crosses during the 28 weeks was as follows: Tam- 
wortli'Duroc cross, 3.83 cts. per pound; Yorksliire-Tamworth, 3.25 cts.; 
Tamworth rolaud China, 3.44 cts.; Ohio Improved Chester-Poland 
China, 3.01 cts. 

After the ])igs were removed from the sows, the cost of food per pound 
of gain for the different lots was: Tamworth-Yorkshire cross, 2.48 cts.; 
Tamworth-Duroc, 2.41 cts.; Yorkshire-Tamworth,2.17 cts.; Tainworth- 
Poland China, 2.33 cts.; and Ohio Improved Chester-Poland China, 2.37 
cts. ‘‘It will be seen from these figures that there was little difference 
in the efficiency with which each lot utilized the food.” 

A considerable difference was observable in the rapidity of growth of 
the diff’^rent crosses. The Tamworth-Poland China pigs at the end of 
the test averaged 202 lbs. each. This was 11 per cent heavier than the 
average of the Yorkshire-Tam worth cross, the lot nearest them in size, 
and over 30 per cent heavier than the Ohio Improved Chester-Poland 
China cross. 
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The fecundity of swine, A. W. Bittino {Indiana 8ta. Rpt 1897y 
pp. 42-46 ),—According to the author the impression is prevalent that 
pure bred swine are unprofitable for breeding purposes, as it is thought 
that as the breed is improved fecundity decreases. The author com¬ 
piled the number of pigs farrowed and raised in the first and last 200 
litters recorded in registers of Berkshire, Poland-Ohina, and Chester 
White pigs. These are quoted in detail. The popular opinion is not 
confirmed by this investigation. 

While there seems to he a reduction in the number of very large litters, the total 
number farrowed is about the same m shown by the lirst records. 

^‘It is not the intcut to compare breeds, but to compare the earliest and latest^ 
records of litters to determine whether there has been a real gain or loss in the fecun¬ 
dity of the breed. 

“The number of boars and sows raised was as follows: Berkshire, 400 litters, 2,866 
pigs, 1,498 boars, 1,368sows; Toland-China, 1,000 litters, 6,542 pigs, 3,228 boars, 3,314 
sows; Chester White, 600 litters, 4,555 pigs, 2,236 boars, 2,319 sows. In a total of 
3,693 i»ig8 farrowed and all raised, there were 1,786 boars and 1,JM)7 sows.^^ 

Report of the poultry manager, L. G. .Iarvis {Ontario Agr. Col. 
and Expt. Farm Rpt. 1897^ pp. 223-234^ figa. It ).—General statements 
are made concerning the diseases and animal parasites of poultry, test¬ 
ing of eggs, development of chickens, etc. The value of difterent foods 
is discussed, and several diff erent winter rations are suggested. The 
protein, phosphoric acid, and calcium oxid in fresh green bone, meat 
meal, and dried-blood meal were determined. 

A test was made of the keeiiing quality of fertile and infertile eggs. 
Four doztjii fertile and three dozen infertile eggs were placed in an egg 
closet the middle of July, 1807, and kept at a temperature of 50 to 60°. 
The eggs were laid on the sides in bran and Mere not turned. At the 
end of a month no perceptible difference was observed in the two kinds 
of eggs. This was also the case the middle of September. A month 
later it was observed that the whites of the fertile eggs were more 
watery than those of the infertile eggs. No difference was observed, 
however, in the yolks. At the conclusion of the test (the middle of 
November) the whites of the fertile eggs were watery and in some cases 
the yolks were broken. When this was not the case, they were much 
spotted and discolored and the eggs totally unfit for table use. The 
infertile eggs were in good condition. The whites and yolks had a nor¬ 
mal appearance and no tendency toward decay was observed. In the 
author’s opinion the eggs were of as good quality as the average com¬ 
mercial product, though inferior to new-laid eggs. Experiments along 
this line will be continued. 

Brief notes are given on crossbreeding tests made during the season. 
The information which was furnished in reply to requests received dur¬ 
ing the year is quoted. 

Second report on food products {Connecticut State Sta. Rpt. 1897fpp. 7-54).—This 
cootains the text of the Connecticut food law of 1895, and reports on the examination 
of food products in accordance with the provisions of the law. Samples of the fol- 
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lowing foods and condiments were analyzed during the past year: Black, white, and 
cayenne pepper, allspice, cinnamon, cloves, coffee, date-stone coffee, catsup, Chile 
sauce, honey, maple sirup, confectionery, sausage, mince-meat, head cheese, codfish, 
olive oil, oysters, milk, vinegar, molasses, sirup, cream, butter, and imitation butter. 
Of the samples examined 695 were not adulterated, 209 were adulterated, and 93 
contained borax, salicylic acid, or Ijenzoic acid. 

Human food,.!. Kr)NH» alimentation hiimaine. Paris, 1898). — Tables showing 
the composition of human foods, translated by X. Roc(]ue8. 

List of publications of the Office of Experiment Stations on the food and 
nutrition of man ( U. S. Dept. Agr., Office of Experiment Stations Doc. 238 {rev.),pp. 4), 

Qualitative and quantitative determination of wheat flour in rye flour, S. 
Weinwukm {Ztschr. Untersuch. Xahr. w. GenussmtL, 1898, Mo. 2, pp. 98-101). 

Sugar as a feeding stuff for animals in the region about Paris, J. Bruhat 
(Jour. Hyg., 23 (1898), Xo. 1132, pp. 233-256). —A general article pointing out the 
value of sugar and molasses as feeding stuffs. Many references are made to recent 
work on the subject. 

Concentrated feeding stuffs for sheep, N. Dyumin (Selsk. Khoz. i Lyesov., 184 
(1897), Xo. 3, pp. 673-683). —'Pests were made to determine the feeding value of 
cotton-seed bulls, corn, and bran, with Iniy and straw, using 80 sheep divided into 8 
equal lots. The test lasted from December 23 until April 4. The gains in weight 
were recorded. On this basis the best results wore obtained with a ration of corn 
and wheat straw, followed by ctm and hay, bran and hay, cotton-seed hulls and 
hay, bran and straw, hay alone, cotton-seed hulls and straw, and straw, in the order 
mentioue<l.—i*. kikemax. 

The utilization of cocoa shells, G. Paris (Ztschr. Untersuch. Xahr. u. Oenussmtl., 
1898, Xo. 6, pp. 389, 390). —The composition of cocoa shells and a decoction made 
from them is reported. 

Do coffeon and caffein-free coffee surrogates produce the effect of coffee? 
K. B. Lehmann and F. AVilhklm (Arch. Uyg., 23 (1898), Xo.4, pp. 310-326).—Qofteoxi 
is a product obtained by condensing the material volatilized when coffee is rousted. 
Experiments w^ere made with man with coffee, caffeiu. coffeon, coffee distillate, an 
ether extract of coffee, coffee surrogates, tig coffee, and chicory. The principal con¬ 
clusions follow: The pleasant flavor of coffee is due to coffeon. None of the toxic 
effects which follow l.srge doses of coffee could be attributed to this. Neither fig 
coffee nor chicory produced any effect. 

Do the volatile aromatic constituents of tea (tea oil) pi^oduce a noticeable 
effect on man? K. B. Lehmann and B. Tendlau (Arch. TTyg.. 23 (1898), No. 4, pp. 
327-352, dgms.S). —Experiinents were made with man on the effect of the volatile ex¬ 
tract of tea obtained by distillation with ste.'im and the material obtained by extrac¬ 
tion with water or by extracting 1 he dry tea wdth ether. In the authors’ opinion the 
flavor of tea is due to the oil, i. e., volatile material, but it has scarcely any other 
effect. 

The energy expended in bicycle riding, Sehhwat.d (Arch. Hyg., 23 (1898), Xo. 4, 
pp. 353-410, tables 2). —An extended study of the energy expended in riding n bicycle 
under various conditions. A formula for calculating the energy from a number of 
factors which may be measured is given. 

The chemical analysis of the gastric contents, H. E. Hewes (Boston Med. and 
Surg. Jour., 1897, Nov. 25 and Dec. 2; reprinted in Amer. Jour. Pharm., 70 (1898), Xos. 1, 
pp. 25-44; 2, pp. 94-109). —The author gives in detail the method of analysis of the 
products of gastric, digestion, and reports analyses of the gastric contents of 50 
healthy individuals. The article also contains general information on digestion itnd 
many references to the literature of the subject. 

The poisonous action of urine, A. Beck (Arch. Physiol. [P/aper], 71, No. 11-12, 
pp. 560-595). 

On mucus in human feces, A. Schmidt (Ztsohr. Klin. Med. [PfrWn] 32, pp. 260-279, 
pi. 1). —A somewhat extended study on the mucus in human feces. The subject is 
considered from a medical standpoint. 
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Live stock, W. Rknnik {Onfario Agr. Col. and Expt. Farm Hpt. 1897, pp. ^17-920 ).— 
Brief stiiceraents are given concerning the feeding and care of steers, milch cows, 
sheep, swine, and horses at the Ontario Experimental Farm during 1896-97. The 
amount and cost of the foods consumed by 11 steers and the price received for them 
are recorded. Comparative tests of the different feeds were not made. 

**The steers and milch cows are fed a full ration morning and night of silage, 
pulped roots, clover hay and chaff, and chopped grain an<l bran. At noon they get 
only 25 Ihs. of sliced roots. Under this system better results are obtained, and the 
aiumals are healthier than with throe full feeds per day.’^ 

The average weight of the fleece of the different breeds of sheep is recorded. 

The cost of cattle raising in Argentine Republic {Mitt. Dent. Landw. GeHell., 
1808, Nos. 8vp.,pp. 6’6-75; 10, Sup , pp. 73, 74). 

Cattle raising in Argentine Republic (it/. Deut. Laiidw. Gcsell., 1898, No. 8, 
Sup., pp. 88-63). 

Sheep raising in Argentine Republic (Mitt. Deut. Landw. Gesell., 1898, No. 8, Sup., 
pp. 57,58). 

Horse raising in Argentine Republic (Mitt. Deut. Landw. Gesell., 1898, Nos. 8, 
Sup., pp. 63, 64; 9, Sup., pp. 65, 66). 

Profitable poultry breeding for the local and English markets, G. Bradshaw 
(Sydney: New South Wales Dept. Ayr., 1897,pp. 14). 

Feeding experiments with laying hens, W. i*. Whf.klkr (New York State Sta. 
Mpt. 1896, pp. 666-687 ).—A reprint of Bulletin 106 of the station (E. S. R., 8, p. 8)9), 
with the addition of some detailed tabular data. 


DAIRY FARMING—DAIRYING. 

On the question of the processes of milk secretion, Dtsset.- 
HORST {Ztsrhr, Fleisch it. MilehhytD,^^ No.S, pp, llG-150 ),—This article 
is based upon investigations reeently eonducted by L. Michaelis in the 
laboratory ol Trof. (). Hertwig in Herlin and published as an inaugural 
dissertation. 

Michaelis reviews the literature of milk secretion and enumerates the 
following groups of questions which are vStill in doubt: (1) Is the con¬ 
stant change in the form of the separating epithelium of the glands 
dependent ii])ori the activity of the secretion, or is it a mechanical result 
of the fullness of the alveolus? (2) Does a breaking down of the epi¬ 
thelial nuclei (which are always present in the first part of the secre¬ 
tion) take place; and, if this is the case, in what manner are these 
nuclei replaced? (3) What part do the leucocytes take in milk pro¬ 
duction? (4) Is the fat a product of the degenerated epithelial cells, 
or is it a secretion from these cells? 

To answer these questions Michaelis made very corafirehensive inves¬ 
tigations onUhe milk glands of cows, guinea i)ig8, and mice in various 
stages of lactation. The lumen of the alveoli of pregnant animals con¬ 
tains immense leucocytes, which show amoeboid motion, and which 
often contain one or several drops of fat. These cells have only one 
nucleus and are, as will be seen later, of great importancie in the for¬ 
mation of colostrum. The alveoli and the interstitial tissue also con¬ 
tain large numbers of polynuclear lymph corpuscles, which may also be 
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found between the individual epithelial cells. Eosinophil cells were 
likewise observed in larj^e numbers. 

An investigation of the contents of the mammary glands of pregnant 
guinea ])igs for a period of 4 weeks showed an alternating occuiTence 
of leucocytes and colostrum corpuscles; when both kinds were present 
all of the different transformation stages were observed. This gives 
rise to the (juestion as to the origin of the colostrum corpuscles. 
Michaelis concludes that they consist of leucocytes, and especially of 
the mononuclear lymph corpuscles which have taken up fat globules. 
In no case do they result from a fatty degeneration of the leucocytes, 
as Kauber states, for in the first jjlace they have a nucleus and in the 
second place they show amoeboid movements. This accounts for the 
mononuclear leucocytes, and the question arises as to the role of the 
leucocytes with several nuclei. Michaelis found that they break down 
after an active division of the nuclei has taken xdace. 

The fate of a lymph cov])uscle which penetrates the epithelium of the 
mammary glands is, therefore, (1) that either it increases in size, takes up 
fat globules, and becdnes a colostrum corpusch^s (always mononuclear), 
or (2) after enlarging slightly the nucleus breaks up and then the cell. 
As to the further fate of the colostrum bodies, Michaelis was not able 
to determine detinitely; but the jirobability of their returning to the 
lympliatics, as suggested by Czerny, is excluded by their immensely 
iiKtreased size. 

While the above refers to the condition of the mammary glands of 
pregnant animals before parturition, the glands of suc.kling animals 
present a totally dift'erent appearance. Here the interstitial coniuictive 
tissue has been reduced to a minimum, the acldophile cells have disap¬ 
peared, and also the lymphatic corpuscles in the connective tissue. 
There is hardly a lencoc*yle to be seen, but in their jdace clusters of free 
nuclei are observed in the secretion, which in all respects resemble the 
nuclei of the epithelial cells. ]\li<diaelis could plainly observe the expul¬ 
sion of these nuclei, some of which still adhered to their cells. Other 
investigators have made similar observations, but the fact that karyo- 
kinesis had never been observed in the atjtively secreting gland made 
this one of the darkest points in the etiology of milk secretion. All 
are agreed, however, that the acjtively secreting glands contain a larger 
number of nuclei than the reverting ones. As to the origin of these 
nuclei, Michaelis was able to find polynuclear epithelial cells in which 
direct cell clivision was taking ])lace. Indications of this appeared 
immediately after parturition, when nuclei of various sizes and shapes 
were to be seen. This had escaped previous observers. As a result of 
his discovery the statement is made that the innumerable nuclei which 
are present in the lumen of the milk ducts and alveoli are expelled by 
the epithelial cells, in which they are formed by direct karyokinesis. 
However, these nuclei do not occur in normal milk, as they are disinte¬ 
grated through chromatolysis and form a homogenous mass of achro- 
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matic substances. In some cases this retrogressive change is apparent 
before the nucleus leaves the epithelial cell, although much the larger 
portion are intact when they reach the alveoli. 

The form of the epithelial cells exhibits some very typical changes 
during lactation. According to Michaelis they are first cubical, then 
papilliform, then cubical again, and finally flat. It is quite possible 
that the albuminoids of milk are ]>rodnced by these cells at certain 
stages of the secretion, when they protrude like papilhe into the lumen 
of the alveoli. 

Until recently fat has been regarded as a result of a degeneration of 
the glandular epithelium. If this proposition were correct it would 
call for a double layer of epithelium in the secreting glands, while, as 
shown above, there is only one layer. Consequently the formation of 
fat in the mammary glands is not due to a degeneration of the glandular 
epithelium, as in the case of the sebaceous glands, but rather to an 
infiltration of fat which the epithelial colls extract from the (;iroulating 
supply of blood and lymph. The epithelium secretes or separates the 
fat itself by extracting it out of the fluids (soaps) furnishing it, and no 
breaking down of the epithelium takes place. 

Regarding the disputed question as to whether the fat globules are 
inclosed in a membrane, Michaelis concludes that they are not. Not 
the slightest trace of a membrane was found. 

As milk sugar is not a morphological element of milk, it is considered 
impossible to determine its origin until further advancement has been 
made in micro-chemistry. 

The casein, however, is evidently composed of albuminoid bodies 
secreted by the (!ells, and formed by disintegration of the nuclei. The 
latter process accounts for the nuclein <!onteut of milk shown by Heiden- 
hain and Nissen. 

Since, as shown above, only a few nuclei of the epithelial cells are 
broken down during the colostrum period, the chemical difierence 
between milk and colostrum is explained; the milk (contains more casein 
(including nuclein) and the colostrum more albumin. 

Concerning the behavior of the mammary glands in the involution 
period, the most noticeable feature is the return to the production of 
colostrum. “The secretion of a guinea pig at the end of gestation can 
not be distinguished from that produced the day after the young have 
been weaned.” The eosinophil cells appear again, leucocytes penetrate 
the epithelium in large (juantities and break down in the alveoli or 
are transformed into colostrum bodies. This is true, no matter how 
long a time has elapsed since giving birth. The whole process of 
reformation of the glands takes ]>Iacc very soon after weaning; the 
alveoli materially dindnish in size, and the interstitial connective tissue 
materially increases. 
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The results of investigations on this subject, espe<}ially those of 
Michaelis, are summarized by the author as follows: 

(1) The epithelium of the mammary glands is composed of only one 
layer. 

(2) The fat of milk is a true product of secretion—a product of tlie 
life activity of the cells and not a product of their degeneration. 

(3) At the present time nothing definite can be said regarding the 
method of secretion of milk sugar. 

(4) Casein is a compound product, derived i)artly from albuminoid 
bodies produced by the excreting epithelial cells, and partly from the 
disintegrated nuclei of these cells. The nuclein of milk is derived from 
the latter source. 

(5) The fat globules are not inclosed in a membrane. 

(6) The colostrum bodies originate from large, mononuclear leuco¬ 
cytes, capable of anneboid motion. These bodies reappear in the invo¬ 
lution period of the glands. The leucocytes take no x)art in the pro¬ 
duction of milk, and the polynuclear ones disap])ear; but during ges¬ 
tation, immediately after birth, and for a short ])eriod after weaning, 
they pass through the epithelium in all lorms and in great numbers. 

(7) During lactation large quantities of free epithelial nuclei are 
found in the lumen of the alveoli, which decompose and assist in form¬ 
ing an integral constituent of the milk, namely, the casein. 

(8) The pressure of the secretion in the alveoli may flatten the 
cubical cells, but at certain stages the cells of the mammary glands are 
papilliform. The latter condition is not due to the stage of fullness 
of the lumen, but indicates an independent change of form in the 
epithelium during lactation. 

Analyses of milk, A. L. Winton, A. W. Ooden, and W. L. Mitch¬ 
ell {Connecticut State Sta, Rpt, 1897, pp. 321, 322). —Analyses are 
reported of the mixed milk of G cows on the last day of each of 4 periods 
of 2 weeks’ duration on different feeds. The feeding was not done at 
the station, but the samples were sent for analysis. In the first and 
third periods the cows were fed cut-corn fodder, hay and corn silage 
with a mixture of wheat bran and cotton seed meal, 1:1. In the 
second and fourth periods the coarse fodder remained the same, but 
wheat bran and Cleveland linseed meal 1:1 were substituted for bian 
and cotton seed meal in the proportion of 3 qt. to 2, During the 
linseed-meal periods the milk contained somewhat less fat and more 
water than during the other periods. No data are given as to the 
yield of milk. 

Analyses of some California creamery butters, M. E. Jaffa 
{California Sta. Rpt. 1895-1897, pp. 116-120 ).— In order to compare Cali¬ 
fornia butter with premium butter from the American Dairy Show at 
Chicago, analyses were made of G samples of creamery butter from the 
bay region and 6 from Humboldt County. In addition, samples of 
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French and Danish butter were analyzed. The average results are 
shown in the following table: 


Composition of hit tiers. 



Wat-er. 

1 Fat. 

(;urd. 

Ash. 

California butter: 

iVr c.mt. 

Cer cent. 

Fer cent. 

J*er cent. 

Bay region (average of C Mainplea) .1 

10. 55 

85.05 

1.44 

2.99 

Hiinib(>i(lt (bounty (average offi HJiniiile.s)... 

Foreign butter: 

11.42 

84.15 

1.06 

3. 37 

Dauiah. 

6.95 

90.35 

1.08 

2. .52 

French . 

10.55 1 

i 

82.95 

1.10 

5.40 


Wo can sal'ely say that as regards eJuMiiical composition the Cali¬ 
fornia butters are the e(|ual in all respects of the hhistern i)roduct, • . . 

“Tlio sample of Danish batter analyzed could not have been a repre¬ 
sentative one, owing to the abnormally low percentage of water and 
high percentage of fat shown in the analysis.” 

The American and English methods of scoring butter are discussed. 

Test of milk for tubercle bacilli, Btorcih (Milch Zfg.^ 27 (J8!)>% 
No, 30j p. 472), —To a spoonful of milk in a test tube a few drops of 
hydrogen peroxid are added and then a few drops of paraiHnglendiam- 
ing ( 0 (Jl 4 (NH 2 ) 2 ). If the milk is free from tubercle bacilli there is no 
change in color, but if bacilli are present the milk is said to change 
immediately to a grayish green color on shaking. 

Experiments in butter making, II. H. Dkan (Ontario Agr. Col. and 
Kdpt, Farm Hpt. 18t)7^pp. —Feeding silage to cotes (pp. 59-02).— 

In this experiment, lasting from May 0 to 20, the (*-ows were divided 
into two lots of 10 each, one lot receiving 50 or GO lbs. of silage per day 
with some uncut hay, and the other lot receiving 25 lbs. of silage with 
10 or 12 lbs. of cut-clover hay and about ^ bu. of inangel-wurzels. In 
addition both lots received 8 lbs. of mixed grain, consisting of equal 
parts of bran, peas, oats, and linseed meal. In all 12 different churn¬ 
ings were made. The cream from the silage lot was churned at a teni- 
Ijerature ranging from 55 to 01^ and averaging 57°, and that from the 
mixed Iced lot from 54 to 01° and averaging 57°. The former churned 
on an average in 32^ minutes, while the lattcT retiuired 42 minutes. 
The butter was scored when about a month old, and again when over 2 
months old, with the following results: 


Scoring of butter made on silage and on mixed feed. 


Silaj;« butter. 


MixetM’eed butter. 



1 Flavor. 

Grain. 

Total 

Flavor. 

Grain. 

Total 


i (Max. 45.) 

(Max. 25.) 

(Max. 100.) 

' (Max. 45.) 

(Max. 25.) 

.8C(»re. 
(Max. 100.) 

Firat 8e.oriug.. 

.' 39.0 

23.4 

91.3 

30.8 

23.4 

92.0 

La«t scoring. 


23.0 

87.0 

36.8 

23.0 

88.2 

Average.. 

. 1 37.7 

23.2 

89.7 ‘ 

38.6 

23.2 

90.4 
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*'(1) The cream from silage feed churned more easily than that from mixed feed. 

^^(2) The highest score for llavor was 42 ]»oinls out of a possible 45. Two lots of 
silage butter scored 42, and three lots of the other scored this number. In grain, 24 
points was the highest score obtained from a possible 25. The silage butter scored 
24 six times, and the mixe<l-feed butter 24 five times. According to the judgment 
of the expert, the flavor of the butter was slightly better from the mixed feed (0.8 
of a point in the average of 13 trials), and it also held its flavor slightly better, 
'fhe uiixeMl-feed butter lost 2 points by keeping one month in an ordinary cool room, 
while the silage butter lost 3.4 points in flavor by keeping. 

Wo can recommend good corn silage for feeding cows to ]>roduce milk for butter¬ 
making, but would prefer having it mixed with other foods, rather than feeding it 
in large quantities by itself.” 

Effect on milk and hatter of feeding turnips to rows (pp. ()2-04),—Tn an 
ex])erimeiit (^ouiinenced in February, 1807, cows were divided into 
tliree lots. Lot 1 was fed turnips just before milking, lot H was fed 
turnips after milking, and lot 3 received no turnips but was conlined 
and milked in a stable in which the odor of turnips fed to fattening 
steers was very strong. During the first week lots 1 and 2 were fed 
1 peck of turnips per cow daily and during the sei'ond week 4 bu. of 
turnips. The butter during these two weeks was scored as first-class. 

During the third week, when the amount of turnips was increased 
to 3 pecks per day, ‘Hhe taint was scarcely perceptible upon the milk, 
although the butter from lot 1 (turnips fed before milking) showed a 
slight flavor of turnips.” 

The fourth week 1 bu. of turnips per cow was fed daily. This week 
there was a decided flavor of turnips in the milk of both lots. At the 
commencement of tlic ripening process the cream from lot 1 was heated 
to (55^ and 20 per cent of starter added, and that from lot 2 was heated 
to 75^ and allowed to develop its own acid for 24 hours. ‘‘ Lot 2 was 
scored low on account of the turnipy flavor, while lot 1 (turnips fed 
before milking) showed no turnipy flavor, indicating that the 20 per 
cent of* starter added to the cream had overcome the turni[)y flavor.” 
The butter from lot 3 maintained its good quality during the 4 weeks, 
notwithstanding the strong odor of turni])s in the stable. 

During tlie fifth week all 0 of the cows were given all the turnips 
they would eat. The mixed cream was divided into three eijual parts, 
all of which gave a strong odor of turnips. The first lot was heated to 
750 and allowed to riiien naturally, the second lot was heated to 05^ 
and 20 per cent of starter added, and the third lot was pasteurized 
and 20 per cent of starter added. “The butter from the first lot was 
very strong with the flavor of turnips. Lot 2 was not so bad as lot 1, 
while lot 3 (pasteurized) showed no turnip flavor at all. This indicates 
that pasteurizing and adding a starter will overcome the turnipy flavors 
in milk and butter.” 

The experiment was repeated April 6-27, the herd in milk at that time 
being divided into two lots, one fed turnips before milking and the 
other after milking. The amount of turnips was gradually increased 
until the cows were getting nearly 1 bu. per day. 
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The scoring of the batter made by the two lots and also from cream 
which received dittereut treatment is given in the following table; 


Quality of hntter made when turnips wei'e fed. 


Turnips fed before tiiilk- 

. 

Turnifs fe<l after milking. 
Turnip., cream pasteurized 
Turnipy cream not pas¬ 
teurized, but a starter 

added . 

Turnipy cream allowed to 
rineu of itself. 


Averagi' score in flavor. Average score in grain. Average total. 
(Max. 45.) (Max. 25.) (Max. 100.) 


Firnt 

Si*coiul 

Aver- 

First 

Seroiu) j 

A ver- 

FifHt 

Secoud 

Aver¬ 

tiiiio. 

time. 

age. 

time. 

time. 1 

age. 

time. 

time. 

age. 

29 

27 

28 

22 

22 

22 

90.6 

89.5 

90 

27.8 

3.5. 8 

20.8 

22. 2 

22. 0 

22.4 

88.4 

87.2 

87.8 

40.75 

40.0 

' 40.37 

Zi. 2 

23. 0 

2:$. 1 

! 92.7 

92.0 

92.^ 

40.00 

28. 0 

39.00 

23.3 

1 22.0 

22.1 

i 91.6 

90.0 

90.8 

26,0 

22.0 

34. ,5 

, 21.6 

1 22.0 1 

22.2 

i 86.0 

85. 0 

85.5 


^‘It will be noticed that pasteurization and the use of a starter 
improved the llavor very much.” 

Effect of period of lactation on creaming of milk and quality of butter 
(p. 04).—The cows in the herd were divided into three lots according to 
the period of lactation. The average percentage of fat in the skim 
milk was 0.26 for the fresh milkers, 0.5 for those milked from 3 to 6 
months, and 0,51 for those milked over 6 months. The time required 
for churning increased with the stage of lactation. The scoring of the 
butter on a basis of 100 was 93 for the fresh milkeis, 92.2 for those 
milked 3 to (J months, and 90.7 for those milked over 0 months, the dif¬ 
ference being chielly in the llavor. 

Effect of straining milk through broken ice before setting (p. 64).—In 
June and July 12 trials were made of straining milk tlirough broken 
ice and then setting it in a creamer in ice water as compared with 
adding 20 per cent of .cold water to the cream, and of setting in the 
ordinary way. 

‘‘It was no advantage to strain the milk through ice before setting, 
nor yet to add cold water to the milk. This accords with previous 
experiments where both hot and cold water were added before setting.” 

Milking machine compared with hand milking for quality of butter (pp. 
64, 65).—On certain days about half the cows were milked with the 
Thistle milking machine and the other half by hand, butter being made 
from tlje milk of both lots. The scoring of the butter at 2 different 
dates is given. 

“There was not so very much difference in the quality of butter 
when first made, but the machine butter spoiled, or went off* in flavor, 
much more quickly.” (See also p. 290.) 

Pasteurizing milk for butter making (pp, 65,66).—Several trials were 
made in October, in which a vat of milk was heated to an avepage of 
97*^ F., after which one-half of it was separated at once and the other 
half heated to an average of 158^ F. and then separated. 
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<'It was found that the cream was richer from the milk heated to 158^, and the 
feed had to be increased in order to prevent the cream outlet from clogging. The 
extra feeding did not increase the loss of fat in skim milk. All our experience goes 
to show that the capacity of a separator is iiioreaseil and that it will skim closer by 
heating the milk to 100° or over before skimming. 

‘^In churning the cream from the two temperatures for heating it was found that 
the cream from pasteurized milk churned in a little less time (average 3 minutes) 
and with less loss of fat in the buttermilk—0.13 per cent, as compared with 0.19 in 
the buttermilk from unpasteurized milk. . . . 

“The ijuality of the butter is better where pasteurization is practiceil. ... If 
the cream is ])ropcrly cooled for a suflicient length of time before churning, the grain 
of the butter will bo all right. 

PanUiurized cream (p. 66).—Twenty trials were made in making butter 
from pasteurized cream as compared with cream not pasteurized. The 
scoring of the butter showed very little dilference, although the butter 
from pasteurized cream kept slightly better. 

Moisture in butter (p. 66).—The average of 48 samples of butter from 
the dairy department was found to be 11.034 per cent of water. The 
average water content of 14 samples, selected at random, was-11.297 
l^er cent. Butter treated in a centrifugal butter dryer averaged 9.402 
per cent of water, while the same butter handled in the ordinary way 
contained 10.125 per cent. 

Temperature for ripening cream (pp. 66,67).—Twenty-one trials were 
made, in whic.h one lot of cream was ri])ened at an average temperature 
of 73^^ r., while the other lot was ripened at 60^ F. It reciuired 37 
minutes to churn the former and 33 minutes to churn the latter. The 
percentage of fat in the buttermilk averaged 0.15 in the former case 
and 0.165 in the latter. The scoring of the butter gave no conclusive 
iniications. 

Different percentages of starter used to ripen cream (p. 67).—Thirteen 
trials, ill which from 3 to 10 per cent of starter was added to one lot 
and about 11 per cent to the other, showed very little difference in the 
average results for the two lots, either in the loss of fat in the butter¬ 
milk or the quality of the butter. 

Effect of washing butter (p. 68).—The results are given of 18 trials, 
in which the churning was divided into three parts, one part being 
unwashed, another washed once, and the third washed twice. The 
scoring of the butter showed less difference in favor of washing than 
last year (K. S. E., 9, p. 486). 

Quality of butter made with centrifugal dryer (p. 68).—Half of the 
butter from the churning was put into the centrifugal dryer, which 
was revolved until no more moisture came from the butter, when it 
was removed, salted, and worked as usual. The other half of the 
churning was salted and worked in the ordinary way. As shown by 
the scoring of the butter, the quality ‘‘was practically the same for 
both methods.^^ 

Sweet and dent corn for milch cows, G. E. Day {Ontario Agr. 
Col. and Ecopt. Farm Ppt. 1897^ pp. 83j 84). — ^An experiment was made 
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with 4 cows to compare the value of ^een sweet aud dent corn for the 
production of milk. Previous to the commencement of the experiment 
the cows were on clover pasture and received in addition a pound of a 
mixture of bran and oil meal, 1:1, per day. 

^‘During tLo lirst 10 days of the experiment the cows were fed green corn alone, 
cows 1 aud 2 receiving sweet corn and cows 3 and -4 dent corn. At the end of 10 
days 4 lbs. of meal were fed to cacli cow' per day and the meal ration continued 
throughout the remainder of the experiment, or a periml of 11 days. The meal 
ration consisted of equal parts by weight of barley, shorts, and oil meal. The 
variety of sweet corn used was E.vergrcen Hwoet and the dent corn w^as Mammoth 
Cnban. . . . The cow’s did not eat the dent <*orn so readily as the sw'eet, and for a 
time wasted a considerable quantity of it, the waste becoming less as time w^ent on.'^ 

The amount of green corn fed, eaten, and wasted, and the yield of 
milk during each period and for the (J days immediately preceding and 
following the test are tabulated. The author states that ‘‘when fed 
corn alone the dent-corn group sulfered a greater shrinkage in milk yield 
than the sweet corn giou]);” that “when meal was added to the ration 
both groups increased in milk yield, but tlic sweet corn group increased 
slightly more than the dent-corii group;’’ and that “when returned to 
pasture both cows of the sweet-corn group decreased in milk yield, 
Avhile both cows of the dent-corn group slightly increasiid in milk yield.” 
The superiority of the sweet corn is thought to be due to its greater 
palatability, “since the cows on sweet corn consumed more corn per 
hundred pounds of live weight than those on dent corn.” 

‘‘'fhere is one more important consideration. Tin* sweet corn yielded at the rate 
of 29,280 lbs. of green fodder [)er acre, while the dent et)ni yielded at the rate of 
30,376 Ihs. j)(‘r acre. , . . Thi.s gr<‘ator yield of <lent corn more than compensates 
for what is lost w hen comjnired with sweet corn for milk production, and therefore 
this experiment would, indb'ate that the <lcut coni proved more ec(>nomicaI than the 
sweet.” 

Machine drawn milk vs. hand-drawn milk—some bacterio¬ 
logical considerations, F. i'. Harrison (Ontario Agr. Col, and hlrpi. 
Farm Itid, lS97j Pp. 1L\S-I32y jigs, — A bacteriological study was made 
of the milk drawn with tlie Thistle milking machine aud of that milked 
by hand. The investigations were made each mouth from April to 
August, inclusive. 

“The average number of germs per cubic centimeter in tbe morning's milk from the 
machine for 16 weeks w as 111,59.5, while the average in the band milk for 14 weeks 
was 10,619—a result largely in favor of the hand milk. The average for the even¬ 
ing’s machine milk was 165,033, aud for the hand milk, 12,890—a result almost as 
much ill favor oMhe hand milk. . . . 

“A considerable variety was found in the machine milk, over 25 species being 
separated by the usual bacteriological methods, and all grown in pure culture in 
sterilized milk. . . . 

“The germs in the hand milk were, generally speaking, of the same kinds as 
wore found in the machine milk, hut in the machine milk the putrefactive species 
(those that li(picfy gelatin) were very much more numerous aud varied.^' 

The birge number of bacteria found in the milk drawn with a machine 
is attributed to the following causes: 
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'*(1) Germs on the hairy portion of tho udder,, drawn into the pail hy the pulsa¬ 
tion of the teat cups^ etc. 

^'(2) Inability to cleanse thoroiif^bly the cups and rubber eonneetions. 

‘^(3) The occasional fallinti; of cups upon tho stable iloor, ainl constant contamina¬ 
tion from material full of jjfcrin life. 

“Th<^ infection under 1 and 3 may, we think, be ]arj>ely prevented by due care on 
the part of inilkers; and it is jiossible that tlie makers of the machine will d(‘viso 
some means of overcoininjif the difficulty about cleaning and disinfecting the udder 
cups and tubes.” 

Effect of the germs isolated from machine milk on the flavor 
and other qualities of butter, F. C. Harrison aud M. X. J^)ss 
(Ontario A{ir. Col. and Mrpf. Farm. Rjd- 1^97^ lyp. 10), —(’ultnres 

of the germs isolated from milk drawn with the Thistle milking matdiiiie 
were used in preparing starters for ripening the cream, and butter was 
made from this cream in small lots. The data for these experiments, 
including a descrii)tion of the cream before churning and the general 
quality aud scoring of the butter, are tabulated, together with descrip¬ 
tions of the various species. In a few cases the butter was rated as 
fair, blit in most cases it was olf tlavor and did not keep well. 

‘‘'fhese experiments have shown that the number of undesirable germs tii the ‘ma¬ 
chine’ milk far exceeds that of those which are desirable. . . . 

“ Briedy, tho germs isolated from tho machine milk were lb per cent more injurious 
than those isolated hy Conn (his conditions being taken as normal.) 

“The only X)ractieable method of oven omiiig these bad effects is by thorough jias- 
teurizatiou of tho cream and tho addition of a good starter, prodiujetl from pasteurized 
milk to which has been add«‘d either good buttermilk from an excellent tlavored 
butter, or, failing this, a culture obtained from some recognized source and which is 
known to bo good.” 

Experiments in cheese making, H. 11. Dean (Ontario Agr. Col. 
and Expt. Farm Rpt. J697j pp. 41-59 ).—Many of these experiments are 
ill continuation of work reported the previous year (K. S. E., 9, i>. 481). 

Relation of fat in milk to quantity and quality of cheese (pj). 41-49).— 
During the year 27 experiments were made in each of which the milk 
was divided into dift’ereiit lots according to its fat content. The data 
for the experiments are given in detail and the averages of these data 
are summarized below: 

Yield and quality of cheettefrom richer and poorer milk. 
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The following conclusions were reached: 

“(1) The yield of cheese per 100 lbs. of milk increased when the percentage of fat 
increased, hut it did not increase in exactly the same ])roportion. 

*‘(2) The yield of cheese per pound of fat in the milk decreased as the percentage 
of fat increaseil. 

‘‘(3) The yield of cheese is fairly proportionate to the fat and casein in the milk. 
The casein may be represimted by the lignre 2 added to the ptTcontage of fat in the 
milk. 

‘‘(4) The highest average score of cheese made was in the gronj> where the milk 
ranged from 3.no to 4 per cent of fat. 

^‘(5) The [rich milk] cheese lost 8.1 per contin weight while curing; the [medium 
and ])oor milk] cheese lost 3.3 ]>er cent. 

‘^(6) 'fhe loss of fat in whey, drippings, and pressings was greater from the rich^ 
milk. This is especially marked in the drippings after salting, W'hicli include the 
grease jircssed out of the cheese while in the hoops. The loss of fat at this stage is 
nearly double that from medium and poor milk. 

‘^(7) In those experiments whore the percentage of‘ casein was determined it 
showed a greater average loss of casein at each stage of the making from tin* [rich] 
milk as compared with the [medium and poor] milk. 

^^(8) We recommend the percemtage of fat-|-2 system for distributing proceeds 
among j>atr()n8 of cheese Jactories.’^ 

Jhipid curing cheeac va. slow curing cheese (pp. 40, 50).—During May 
and June JO trials were made to compare the ettect of using an extra 
([uantity of rennet and less salt with the usual amounts of these. The 
general qualities of the cheese and its keeping quality were observed. 

the spring of the year, when it is nsnally the best policy to make cheese 
which will core or ripen quickly, w’o advise the use of 4 to 5 oz. oi rennet per 1,000 
lbs. of milk, or suOiciont to cause coagulation in 20 to 25 minutes. Less salf—say 2 
Ihs. per 100 lbs. of eunl or per l.OOO lbs. milk—may also be used. . . . 

Where the OA'tra amount of rennet .and the small ((uantity of s.ilf were used the 
cheese ripened and went off in ilavor more (|ni<*kly.^’ 

Siirring curds (]). 50). — To test the suggestion that ‘‘curds need not 
be stirred so much if an extra quantity of salt were applied,” 7 trials 
were made during September and October. In each trial both lots of 
milk were (related exactly the same, except that one lot was not stirred 
after diiqnng but an extra quantity of salt was added to the curd. 

^*(1) IJy lud stirring the curd there was an extra pound of cured cheese made 
from OOO lbs. of milk. 

“ (2) The (jUJility of the tNNo cheeses was much alike. 

“ (8) With a small curd the extra salt applied seemed to have the same effect as 
hand stirring of the curd.” 

yicrationi o f milk for cheese making (pp, 50, 51).—During July, August, 
and September, 15 experiments were made, in each of which a vat of 
aerated and another of unaerated milk was used. 

While the average of tlie results did not indicate much difference in the yield or 
quality of the cheese, nor did aerating the milk prevent the fonpation of gas, yet the 
gas tVas easier got rid of from the aerated milk curds; and in case of badly llavored 
milk, the aer.ation made an iinprovemoiit m the yield and quality of the cheese. 

“We shall need to make further cxj»crinn nts before making any very definite 
statements about tin* effects of aor.ation on milk for cheese making. In the mean¬ 
time we advise aeration in or Avith a pure atiiiosphere.^' 
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Pasteurizing milk for cheese making (pp. 51, 52).—Cheese avus made 
from pasteurized milk with and without a starter, the milk being made 
mp into cheese the same day as i)asteurized in some eases and in others 
the following day. 

*^Tbe heating ol* the milk to 160^' changes tin? < haracter «>f the milk in such a way 
that it does not work at all Uki^ an ordinary Cheddar curd. The cheese made from 
pasteurized milk resembles Stilton cheese in many respects; in fa(*t our experiments 
point to a new and siieccssfnl method of making a famous Stilton cheese. 

*^The cheese made from heated milk to which a starter was added more nearly 
resembled an ordinary ChtMldar. The experiments so far made would lead us to 
doubt the value of pasteurization for Cheddar cheese, making. In every case where 
the milk was kept over until the following day the curds were very gassy." 

Ripening milk before adding rennet (p. 52).—The results are given of 
8 trials made during May and June. The rennet test varied from 13 
to 31 seconds. 

“The general ruh> seems to be that a dilVerence of one second in the rennet test 
will make a difference, of about two miinites in the time napiired for coagulation, 
although there arc; some* marked exceptions to this rule.*^ 

Effect of different quantities of rennet (pp. 54, 55).—Several experi¬ 
ments were made in which milk ripened to a rennet test of about 22 
seconds was treated with varying (piantities of rennet ranging from 
1 oz. to 8 oz. per 1,000 lbs. of milk. 

“(l) Where* less than 8 oz. of rennet i)er 1,000 lbs. of milk was used there was an 
extra Joss of fat in the whey and less cheese made. The extra cpiautity of ronuc‘t, 
above 3^ o/., made an extra yield of cheese. 

“(2) The highest scoring c heese was made using and 3 oz. of rc*nnet per 1,000 
lbs. milk. 

^‘(3) The time reciuired for coagulation decreases with an increased ciuaiitity eff 
rennet used in the milk.’^ 

Effect of dipping at different stages of add (pp. 55, 50).—A number of 
trials on this subject were made during June and July with the follow¬ 
ing results : 

^‘(1) The* time from setting to salting was about the same, irrespec-tivc*, of the time 
whic h the curds wc‘re allowed to remain in the whey. 

*‘(2) The yield of c*heese was greater by dipping at about 4 in. of ac*id, or 0.2 pc*r 
cent, than where the curds were allowed to remain until over 1 in. of acid showed 
on the hot iron. 

“(3) The pc'i’centage of fat in the drippings (whey from milling until the cheese 
are removed from the press) was higher in all cases where the curd remained in the 
whey for a long time. 

“(4) The quality of the cheese was better in nearly every ease from dipping at ^ 
to ^ in. of acid as shown on the hot iron,” 

Milling the curd (pp. 50, 57).—Nine exi>eriments were made in each 
of which the curd was divided into 2 parts before milling, one-half 
being milled at about 1 hour and 40 minutes after dipping, when the 
hot iron indicated about 1 in. of acid, and the other half at iieriods 
ranging from 1 to 3 hours after dipping. 

‘^(1) About 14 in. was the longest ‘string’ which could be got on the hot iron. 
After this the ^strings’ went back. 
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** (2) Whether milled at hours after dipping, or longer, the curds were ready to 
salt at about the same time. 

(3) Allowing the curds to remain for 2^ to 3 hours after dii)piug, and before mill¬ 
ing, causes a greater waste of butter fat than milling earlier. 

(I) There did not appear to be so very much ditlV‘renee in the quality of cheese 
prodnce<l from the two methods. 

^‘(5) We recommend milling about hours after dip})ing, or when the curd 
becomes meaty and shows ^ to 1 in. of acid on the hot iron.” 

curds J hour sooner than usual (pf). i>7, 58).—During April, 
May, June, September, and October 15 experiments were made, one- 
half of the curd being salted about 1 hour sooner than the other half, 
which was allowed to develop the “velvety” feel. 

‘SI) The yichl of cheese per 100 lbs. of milk was slightly greater by salting one 
hour before the curds became ^velvety.’ 

‘‘(2) The loss of fat in jiressings and drippings was slightly greater by allowing 
the curds to ‘mellow down’ before salting. 

“(3) There W’as not much difteronce in the (piality of the cheese whether suited 
curly or late, what difference there was being in favor of mellowing the curds before 
salting.” 

Temperature of curds at time of putting to press (pp. 58, 5!)).—In 9 
experiments the curd was divided, the two parts being put to press at 
different temperatures. 

‘^The range of temperature was from 02 ’ to 05 ^ at the time of hooping. The high¬ 
est scoring cheese was made from a curd put to ])ress at 93 . I^ast year there ^^as 
more openness in the eheesi^ put to press at a high temperature. This differciKJc did 
not seem to be so marked this year. 

‘‘So long as the jiress room is kept moderately warm ther«^ does not seem to be 
much difference in the quality of the cheese whetlu'r put to press at (>5 or 95 , or at 
any temperatui e between tiicse two j^oints.’" 

Bad flavor in cheese caused by undesirable bacteria in water 
used in factory, C. Haurison {Ontario Agr, Col, and Kxpt, Farm 
lipt, lS97,pp, J11-141). —The case of a factory where clicese of a bad 
llavor was being made was investigated. The cheese maker was said 
to be a good maker and the factory in tirst-edass condition, A bacteri 
ologic.al examination of the water showed a very large number of germs 
l)resent, from which 5 different species were isolated. The germs 
isolated from the water and the cheese were compared, and 2 of the 
species found in the water were discovered to be identical with 2 found 
in the cheese, but 1 was in such small numbers that it was disregarded. 
The biological characteristics of the other germ are described, together 
with an exi^eriment in which cheese was made from i)asteuriz(Hl milk 
inoculated with a culture of this germ. This cheese proved to be of 
bad flavor, and the germ previously found in the cheese and water was 
isolated from it. The cheese maker was advised to stop using the 
water, and the report soon came that the cheese was all right. 

Miscellaneous dairy notes, H. II. Dean (Ontario Agr. Col, and Expt. Farm Rpt. 
lS97fPp, 7f-.SYv).—-These inelude a reprint of newspaper bulletins on fodder and spring 
cheese, the curing of rhoese, and the winter creameiy; and notes on milk tests at 
fairs, square e.heese, the milking machine, the air process in butter making, working 
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over ol<I butter, tests of cows, etc. Some experimental sqnare cheeses sent to I>oii- 
don brought satisfactory prices, Imt shape was not suitable for the London 

trade.'' With regard to the Thistle milking machine it is stated that ^*it milked the 
cows clean, and after a few times use nearly all of the (^ows seemed to enjoy being 
milked by it as well as by hand. 'I'he greatest trouble we had was with the flavor 
of the milk. The pipes through which the air is forced by the machine become very 
foul from the milk drawn into them whenever a cup drops from a teat. I believe 
that this difficulty has been remedied.” 

A trial of working over stale butter resulted in very little improvement. 

General system of feeding the dairy herd, W. V. Wjikeleh (\eir York State Sta. 
Jtpt. lS96f pp. G39-il11). —General remarks on the charaerter t>f the rations fed to the 
dairy herd at differeul times during the year. 

Concerning Russian dairy cattle. Observations and experiments on the 
productiveness of a dairy herd during a period of six years (1889-1894) at the 
Rdium school of dairying, N. VEUKsiKHAciiN and A. A. Porov {Moacou^ 189G, pp. 
(lgmn. S; ahft. in Srhk'. Kho:. i Liieeor.. 184 {18U7)y Mar.y pp. 70.% 703). 

Dairy stock, H. II. Deax (Ontario Apr. Cot. and Kxpi. Farm Jtpt. 7897y pp. (>0y 70 ).— 
This is a record <»f the herd for the year, showing the yield and cost of milk, butter, 
and cheese for each cow. 

Green rye and alfalfa for milch cows, G. K. Day (Ontario Apr. Col. and Kxpt. 
Farm Jtpt. 7897. p. S3). — Rye and alfalfa were compared as soiling crops for milch 
cows. No details of the experiment ar<‘ given. The general conclusions, sum¬ 
marized by the author, are as follows: 

‘^The rye, which was a medium crop, yielded at the rate of 12,375 lbs. of green 
f<»dder per a< re and the alfalfa yielded .a first cutting at the rate of 15,300 lbs. of 
green fodder per a< re. Th<* alfalfa was eaten rather more readily by the cows than 
1 lie rye. Tin* milk yield w.as slightly in favor of the alfalla. When scored by an 
e\])ert the rye buttiu* scored 35 points for flavor and the alfalfa butti‘r 10 points for 
tlavor, out of a possible score of 45points. The jilat of alfalfa furnished 2 subsequent 
crops, which made the total yield from tin*, alfalfa, plat more than double that stated 
above, wheieas the rye made but an indilferent S(*coud growth.” 

Oats and peas and peas and tares for milch cows, G. E. Day (Ontario Apr, Col. 
and Fj’pt. I'arm Jtpt. t897y pp. SiySd). —A comparison was made of green oats and 
])eas and oats ainl tares for mileli cows. The seed was mixed in the projiortion of 2 
bu, of oats to 1 of p<*a8 and 2 bii. of oats to 1 of tares. Two cows were fed on each 
ration. < >nly tin* general conclusions are given. Hoth fodders were eaten r(*adily 
and neither could be said to excel the other as a milk producer. 

^^The oats and peas yielded at the rate of 14,760 lbs. of green fodder per aero and 
the oats and tares 14,688 lbs. per acre.” 

Effect of drought upon milk production, L. L. Van Slyke (Xctc YorJc State Sta, 
Jtpt. iSOGypp. 37-03). —This is the same as Ilulletin 105 of the station (E. S. R., 8,p. 
825), with detailed tabulated data not given in the bulletin. 

Milk fat and cheese yield, L. 1^. Van Slyke (New York State Sta. Rpt, 189Gy pp, 
GS-IOG ).—This is the same as Bulletin 110 of the station (E. S. R., 9, i>. 181), with 
some detailed tabulated data not given in the bulletin. 

Analyses of butter, A. L. Winton, A. W. Ogi>en, and W. L. Mitchell (Connect- 
lent State Sta. Rpt. 187^7ypp. 724?, .7;?5).—Analyses are reported of butter from England 
(Dorsetshire), Denmark, Normandy, Australia, Brittany, and Ireland, and from the 
\"ernon Creamery, Connecticut. The butter from Normandy, Australia, Brittany, 
and Ireland gave a derided reaction for boric acid, probably pn*sent in the form of 
borax.” The samples were 8<*ored on the basis of tlavor, grain, color, salt, anfd 
package. 

Machine-drawn milk for cheese making, F. C. Haiiuisox (Ontario Apr. Col. and 
Expt, Farm Rpt. 1897^p, 141). —Two small cheeses wore made ftom milk drawn with 
the Thistle milking maohine. “ The curd was gassy, there was great loss of fat at 
salting, and the curd had a very bad llavor. [A month later] the flavor was scored 
20 and 26, respectively, out of 35.” 
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VETERINAEY SCIENCE AND PEACTICE. 

Report of the veterinary department, A. W. Bittino [Indiana 
Sta. Rpt, 18!)7j pp. ll-nO ).—It is stated that studies have been made 
along the lines of the water supply for the live stock in the Statej hog 
cholera; tuberculosis; the treatment of contagious abortion among 
cattle; the fecundity of swine (p. 280); the relative frequency of the 
occurrence and distribution of diseases of stock in the State; sheep 
dips; and the embryology, anatomy, and physiology of the mammary 
gland. 

On the subject of tuberculosis it is noted that some 2,000 cattle 
have been tested since the station took up the work. The experiments 
with sheep dips resulted in showing that chloro-naphtholeum, zenno- 
leum, Potter's Perfection Dip, and Daytholeum areelfective in solutions 
of 1 i)er cent. In the study of diseases 2,975 cases of lameness, 587 of 
tistuhe, 28 of bursatte, 29 of cornstalk disease, 59 of cerebro spinal 
meningitis, 528 of parturient apoplexy, 268 of periodic ophthalmia, 250 
of pleurisy, 543 of pneumonia, 489 of laminitis, 217 of enteritis, 266 of 
gastritis, 2,042 of coli(‘, 759 of azoturia, 502 of cyanine distemper, 67 of 
specific ophthalmia of cattle, 30 of sporadic aphtlne, 218 of tetanus, 67 
of tuberculosis, 2,608 of iniluenza, 12 of rabies, 24 of glanders, 42 of 
abortion in cows, 15 of abortion in mares,8 of anthrax, and 120 of acti¬ 
nomycosis were found. The table given shows little difference in the 
number of cases occurring in the different months of the year, with the 
excei)tion of azoturia, which was most frequent in January, February, 
and March. The loss from hog cholera during 1897 was only about 70 
per cent as great as in 1896. The townships bordering upon the rivers 
lost 50 to 70 per cent more than those lying farther back. 

Report of the veterinary science section, M. Stalker and 
W. B. 'N'n.ES [Iowa Sta, Rpt. 1896-97^pp, 131-1 il ),—After mentioning 
the general plan of organization of work it is stated that Texas fever 
has, through legislation, ceased to be feared; that glanders and farcy 
among horses have been practically exterminated in the State, although 
some dozen years ago about half the counties of the State were affected; 
and that tuberculin has been successfully used in diagnosing tubercu¬ 
losis and with systematic application of the best knowledge of the sub¬ 
ject there is promise of favorable final results. Swine xdague and hog 
cholera, cornstalk disease, and i)seudo-rabies are discussed. Appended 
are article^on hog cholera and swine plague and on bovine tuberculosis. 

Animal diseases, A. T. Petkrs {NcbrasJca Sta. Jtpl. 1897j pp 13-17 ).—The author 
niakes briel* uotoB on the occiirreiiee of aetinomycosiH, which has been reported in 
only a very few instances; anthrax, which has appeared in Polk County; black leg; 
cornstalk disease; keratitis; glanders, which has been reported from 16 counties; 
rabies, which in Otoe County aifocted 10 hogs, 2cows, a mule, and a horse; tubercu¬ 
losis, and hog cholera. The cornstalk disease seems to have aflected horses to a 
greater extent than in former years. It is noted that it may be prevented to a cer¬ 
tain extent by feeding something else than cornstalks before the animals are turned 
into the lield. Keratitis has appeared among cattle in certain localities, affecting 
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animalB mostly while in i>.'i8tiire. The disease is described by stockmen as follows; 
'^The Jinimal will be seen to be uneasy, and if the left eye is affected will hold the 
head down and try to drive away with the left foot the object that seems to it to be 
on or covering the eyi*/’ 

Tuberculin, F. C. IIaurisox (Ontano .itjr. Col. and Kxj>t. Farm lipt, lS97y pp. 144- 
J49yfig8,S). —Tuberculin for official herd testing in Ontario is now manufactured and 
sent out by the college. Directions are given for making the test, and the sninmar- 
ized results secured in the testing of 502 animals of different breeds during 1897 are 
tabulated. The danger of using milk from tuberculous cows is discussed and notes 
given on three clinical examinations of guinea pigs inoculated with milk from 
tuberculous cows. The guinea jdgs either died or were killed in from 8 to 10 weeks 
after inoculation and in every instance were found tuberculous. 

On the means of protecting domestic animals from infectious diseases, 
It. LVjTz {Sehk. Khoz. i Lyesor., Isa (ISO?). S(pt..pp. 013-634). 


STATISTICS—MISCELLANEOUS. 

Reports of director and treasurer of California Station, 1895-1897 ( California 
Sta. Jipl. lS95-1897y pp, XM -\-3;'0y 340. 317, 363, 364, .7-4/7J).—l'rea8urer8 report 
for the liscal years ending .Inne 50, 1890 and I8t»7; directions for sending samples to the 
station for examination ; organi/ation list; list of donations to the station ; (‘xchangs 
list, and reports on the work at the Southern Coast Kangc, San .Toaquin A alloy, and 
Southern California (hiltnn* Substations, management, local problems, etc. 

Twenty-first Annual Report of Connecticut State Station, 1897 (Connection f 
A*<fatc Sta. Rpt. lS07,pp. A'T).—Notices relative to the availability of the bulletins 
and reports of the station; list of the officers and staff for 1897; announcements as 
to the nature of work nndertakiui for outside parties; report of the secretary of the 
hoard of control of the station on the work of the year, and a rejiort on the changes 
in the experiment station grounds necessitated by the laying out of certain new 
streets. 

Tenth Annual Report of Indiana Station, 1897 ( Indiana Sta. Jlpt. 1S97, pp. 1-13, 
60-60 ).—Report by the director on the expcrimenlal work carried on by the different 
departments during the year, improvements, pamphlet and ni'wspaper bullotius 
published, mailing list, and an inventory of station live stock. The appendix te 
the report contains lists of acknowledgments and exchanges and a finauidal state¬ 
ment for the liscal year ending .lune liO, 1897. 

Reports of director and treasurer of Iowa Station, 1896-97 {{owa Sta. Upt. 
1896-97, pp. Uii-103, 145, 146). —Brief notiis on the work of the station during these 
two years, with a gern^ral review of the bulletins ])nblished (32-55), and a financial 
statement for the tiseal years ending June 30, 1896 and 1897. 

Eleventh Annual Report of Nebraska Station, 1897 (Nehranka Sta. Bpt. 1897, 
pp. 40), —A report by the director on the station staff, improvements during the 
year, lines of experiments carried on, cooperative work, farmers’ institutes, publi¬ 
cations of the station in 1897, mailing list, etc.; and by the agriculturist, veterina¬ 
rian, botanist, chemist, entomologist, geologist, horticulturist, and meteorologist 
on the work of their lespeci ive departments during the year, some of the details of 
which are noted elsowhen*; and a financial statement for the fiscal year ending 
J une 30, 1898. 

Ninth Annual Report of Nevada Station, 1896 (Nevada Sta. lipt. 1896, pp. 28 ).— 
Contains the organization list of the station; brief reports by the director and heads 
of departments on the work of the year, and a fiiiaucial statement for the fiscal year 
ending June 30, 1896. In addition to other matter the report of the agriculturist 
contains brief suggestions on the culture of corn under Nevada conditions. A poi¬ 
sonous plant (Zygadenus panioulatua), which has caused the death of several range 
cattle, is briefly noted. 
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Reports of director and treasurer of New Tork State Station, 1896 {New York 
State Sta. Kpt. 1896, pp, \ l-.U, 688-694, 719-75^, ph.8), —Treasurer^w report for 

the fiHoal year eiuliug September 30, 1896; station or^^anizatiou list; reprint of the 
report of the director, published as Jlulletiu 115 of the station (E. S. R., 0, j). 197), 
and lists of acknowledgments and exchanges. 

The world’s production of cereals, L. (Ihandeau (Jour. Jf/r. Prat.,^ (1898), Xo, 
i^8,pp. 45-49). —Statistics on the production of wheat, rye, oats, barley, and corn. 

The agriculture of Finland, its development and present state Imperial 
Senate of Finland. Hehingforn, 1896, pp. 889, Jigs. 11, dgms. 6, maps 5; ahs. in Selsk. 
KIuk. i Lyesor., 184 {1897), Feh., pp, 170-47?). —Describes ehielly the organization and 
activity of the Department of Agriculture of Finland. 

History of the Imperial Moscow Society of Agriculture during the past 75 
years (December 20, 1820-December 20, 1895), A. P. Pkrvkpyolkin {Moscow^ 
1806, pp. 165-\-289-{-7?, Jigs, ahs. in SelsI*, Khos. i lyesor., 187 {18.97), Dee., p. 671), 

Sketches from the history of agriculture in southern Russia, A. tfUOTTo-llYEri- 
KovsKi {Selsk. Khoz, i Lyesor., 185 {1897), Apr.,pp. 29-94). 

Index of agricultural scientific institutions based on information up to Janu¬ 
ary 1, 1897 {FjP. Min. Agv. and (lort. Kstatrs, Dir. Unral Feon. and Agr. Stat. St. 
retershurg, 1897,pp. XXI / 194; ahs. in Sehk. Khoz. i Lyesor., 187 ( 1897), Dei., p. 281). — 
The total number of scientific institutions under the jurisdiction of thi‘ Department 
of Agriculture is 108, withr),0(X) students. Of these 2 are higher schools. 11 secondary, 
an<l 95 lower.—i*. fireman. 

The year 1896 from the standpoint of agriculture according to reports from 
farmers, VI {Fpt. Min. Agr, atid Govt, Estates, Dir. Rural Eeon. and Agr. Stat. St. 
Petersburg, 1897, pp. L VITI ; 94: ahs. in Selsk. Khoz. i Lyesor., 185 {1897), May, p, 480 ).— 
The report <;ontains a survey of the prices of agricultural ])rodncts, Ji> e stock, and 
the products of stock raising, and also a chapter on the influence on prices of the 
crop of 1896.— p. fireman. 

Index to authors, with titles of their publications, appealing in the docu¬ 
ments of the United States Department of Agriculture, 1841 “1897, 0. F. 
Thompson and G. W. HILL(^". S. Dept. Agr., Division of PahlUations Bui. 4,pp.308), 

The work of the college of agriculture and experiment stations, K. \V. Hil- 
GAKD {California Sta. Itpt. 1895-1897, pp. 8-19 ).—A revised reprint of Bulletin 111 of 
the station (E. S. R., 8, p. 735). 

The Minnesota plan for agricultural teaching, R. 11. LouoHRiixiK {California 
Sta. Rpt. 1895-1897, pp. 19-22). —A discussion of the desirable features of the School 
of Agriculture of the University of Minnesota and on the practical results and 
success of the school. 

Farmers’ institutes in California, E. J. Wickson {Calijornia Sta. Rpt, 1895-1897, 
pp. 22, 24). —A brief report on the institute work of 189f3. Meetings were held in 
52 localities during the year. 

Changes in the rates of charges for railway and other transportation services. 

J. Hydr and H. T. Newcomb ( U. S. Dept, Agr,, Division of Statistics Bui, 15, misc, 
ser,, pp, 80). —A comprehensive historical report extending over a period of 60 years, 
and dealing with the charges on railways, canals, and waterways for the transpor¬ 
tation of agricultural products, etc., to the principal markets and seaports in the 
United States, and containing certain tabular data relative to passenger rates. 



NOTHS. 


CoLOHAix) IStatiox. —Elmcr D. Hall has siic-cecHled Emma (lill(*tt<‘- as assistant 
entoiiKilo^ist, and Carl H. Totter has siicreeded Jacob II. Cowcn as assistant horli- 
ciiltiirist. 

Idaho Colleoe and Station. —J. P. Plan ton has betm appointed president of 
the Cniversity of Idaho and director of the Station, rice E. H. (lault. 11. T. French, 
fornuTly of the Oregon Station, has accepted the position of professor of agricnl- 
tiire in the college and agriculturist <»f the station. Thorn Smith, formerly iirst 
assistant chemist of the Micliigan Station, has accciited a similar position with the 
Idaho Station. Prof. A. S. Miller has been added to the station staff as geologist. 
A commodious greenhouse and horticultural building has been erected. The chair 
ol h(»rticullure has been created and F. A. linntiey apjiointed to the professorship. 
Ashby Turner lias resigned as a member of the governing board and .lames H. 
IIav\loy, of Poise, has been a])pointod in his place. 

Illinois Statu in. —The station has recently begun publishing abstracts of its 
iu<»re technical bulletins. The full bulletin will be issued in a limited edition and 
sent only to scientilic readers upon request, while the abstract will bo sent to all 
names upon the regular mailing list. 

Indiana Stai ion, —A new stave silo 28 ft. high and 12 ft. in diameter has recently 
been erected. A. 11. Pryan, a graduate of Tiirdiie University in the class (ff 1898, 
has been appointed assistant chemist, rice J. M. Barrett, resigned. 

Iowa Colleoe. —Farmers’ <‘xeursioii8 have been inaugurated at the college. The 
Iirst excursion was held August 17, and the occasion was a marked success iu every 
partieiilur. About (>,000 peojde were in attendance. It is Ixdicved these excursions 
will result in more cor<lial and friendly reJations b<‘twe(‘u the college and the people 
of the State. 

Kansas Station. —U. W. Clothier has been apiiointed assistant chemist of the 
station. The studies on soil moisturt* have been eontiinuMl and additional experi¬ 
ments commenced to test the effect of various ftu tili/ors upon moistures conserva¬ 
tion. Digestion experiments have been made with alfalfa at three stages of growth 
and with prairie hay. The veterinary department is distributing blackleg vaccine 
t<» the stock owners of the State. During the hrst half of October, 3,500 double 
doses were sent out. Experiments iu ]>rotective inoculation for swine plagm* are in 
progress. The virus u.sed is that ])re]mred by II. J. Detmers. A press bulletin on 
the saml ])liim, one of the most valuable native fruits of Kansas, has been distributed. 

Maine Station. —Otis Meader has been added to the governing board. Miss 
Mary llntcbiuson has been a])pointed clerk, rirc Mrs. .1. Hamlin Waite. 

Nebraska Station.— The board of regents has authorized the making of analyses 
of 10,000 mother beets grown uj)on the experimental plat at Ames, Nebraska. C. H. 
Elmendorf, of the station, served as acting superintendent of the live-stock depart¬ 
ment of the Omaha Exposition, and T. L. Lyon was in charge of the dairy tests. 

New Hamusiiirk Coi.LKtiE ani> Station.— (Charles W. Pnrkett, of the Ohio State 
University, has been tdee-ted associate professor of agriculture of the college and 
agriculturist of the station. 

North Carolina College and Station.— Ur. Cooper (hirtice has been appointed 
veterinarian and biologist in the college and station. F, E, liege, poultry imanager 
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of the station, has resigned. The work of this department will be carried on under 
the supervision of the director and the agriculturist. A. W. Jllair has been appointed 
State chemist, and will have charge of the analyses for the fertilizer (urntrol and for 
thi' gemu al public under the supervision of the director. 

OitKCfON Station. —.lames Witliycombe has been appointed assistant director and 
agriculturist of the station. 

J Pennsylvania Station. —W. S. Sweetscr, assistant chemist, terminated his con¬ 
nection with the station October 1, 1898, to accept a position as assistant instructor 
ill agriculture in Hampton Normal and Agricultural Institute. M. S. McDowell, 
A. M. l>ielil, and Charles Boistlo have been appointed assistant chemists of tho 
station. At its annual meeting in .lime the board of trustees established two fellow¬ 
ships—one in dairy husbandry and one in agricultural chemistry. Tliese fellowships 
Wi re filled, after conii>eiitive examination, by the appointment of J. D. Huston and 
W. A. Hutchison, respectively, graduates in agriculture of the class of 1898. The 
purpose of the fellowships is to utilize the facilities for advanced work of a high 
grade in iigricnltun* which are availahh* in connection with the work of investiga¬ 
tion carried on at the stjition. The fellowsare to devote a, portion of their time 
to the regular work of the experiment station and the. remainder to advanced study 
and invosiigation. Arraugennuits have been made by which the Tuiteil States 
I)c]»artnient of Agriculture and tLe station are to cooperate in thc^ construction of 
a respiration calorimeter for expi^riiiients with domestic animals and the prosecution 
of scientific investigations into the principles of animal nutrition. 

Sorni CAitoLiNA College and Station.— U. K. Ncsom has been aiipoiutod \et- 
eriiiariaii, rive W. E. A. Wyman; B. E. Robertson has succeeded dohn Thomiison m 
assistant chemist at tho station; and Ernest Walker has been appointed assistant 
horticulturist and entomologist. Special experiments an* being made on the effect 
of different forms of potash, including silicate, on several crops, especially outlie 
starch content of roots and tubers and on tho burning quality of tobacco. The 
injurious effect of the inoculation of the soil by certain legumes on the subsecinont 
growth of other kinds of legumes is also being studied. 

Vermont Coj.lege and Siation.— (1. H. Perkins and J. E. Hills have been 
elected deans of the departments of natural history (including chemistry, physics, 
and biology) and of agriculture, respectively, [j. R. .lones and E. A. Waugh have 
been granted a half year’s leave, of absence for special studies in botany and 
horticulture. 

A\"voming Station.—A small potting house 18 by 16 ft. has been added to tlie green¬ 
house ])lant, and the dwelling hous<* on tho farm ha.s been improveil by certain addi¬ 
tions. The farm eiiuipment has been increased by the purchase of a Deenug Ideal 
mower, a bone and grain mill, and a 4-horsepower portable gasoline engine. Much 
interest is manifested among the farmers in the forage crops being grown upon the 
station farm. Elat pea stands drought well ami produces large crojis, but so far 
- tock will not oat it either in the green or dry state. It has not yet been otfered to 
sln ep. The success of nHaifa in this region is assured when planted with a press 
drill and otherwise pro])erly handled. Another season the farmers will plant larger 
areas to it. Hairy vetch is also very promising, ami sanfoiii does exceedingly well. 

l*Ei{.soNAL Mention.—D r. E. Noll has become professor of botany at the Royal 
Agricultural Academy of I’oppolsdorf, as the successor of Prolessor Kiirnicke, retired. 

Dr. Oscar Loevv, formerly connected with the ('ollege of Agriculture of the Imperial 
Tniversity of Japan, hut later of Munich, has been appointed to a position in tho 
Division of \'egetal)le Physiology and Pathology of this Department. 
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Tlie lollowiii^ staUMnonts ro]L;ai‘<lin”‘ the labors of Dr. K. L(‘\vis Stur- 
tevaiit, one of the earlier agitators for experiinent stations in this 
country and an active stndent and invcsti^nitor of agricnltnral ])rob- 
leins, are furnished by Ibof. i). vS. IMunib, who was tor several years 
associated with him in liis work at the New York States lOxperiment 
Station. For years Dr. Sturtevant was a. ])roniinent fii»nre in inove- 
inents for the Inmefit of a^ibailture, and <levote<l hims(^If entliiisiastic- 
ally to the advanc.eimnit of both the science and the art. Dnrini;* the 
later years of his life, when prevtmted ])y failing* health from active 
l)arti(;ipation in experinumt station work, he eontinned his studies and 
investigations at his home and ])repar(‘d for publication some of the 
material whicJi he had .leathered in the form of notes during- the busier 
})eriods of his life. In this way the results of his extensive studies on 
the varieties of (*orn weie brought toj»eth(‘r and arranged for ]niblica* 
tion as a bulletin of this ollice, now in ])ress. In this (^\tensiv(‘- mono¬ 
graph the several liundnHls of varieties have b(‘en described and 
systematized, the classilic.ation followed being the oni‘- ])revionsly ])nb- 
lished by Dr. Stnrtevant. The synonymy Jnis been mneh reduced, 
clearing up the (*onfnsion of varietal names of corn and placing the 
iioinenclatiire on a sound scaentitie basis. 

The recent death of Dr. F. Lewis Sturtevant, on duly 30 last, marks 
the passing of one who has occaipied a pioneer and important place in 
the history of agricultural research in America. Jlorn in Loston in 
1842, educated in the best sidiools of the Fast, and receiving degrees 
from Bovvdoiii (College and th(‘ Harvard University Medical School, he 
was e(pii])ped with a training that enabled him to be of great service 
to his fellows. 

After serving for a time in the (hvil War, during which he was pro¬ 
moted to the captaincy of his company in the 24th Kegiment of Maine 
Volunteers, sickness caused his retirement to civil life, and ho took up 
the study of medicine at Harvard, where he graduated in ISdd. Doing 
of independent means, he returned to the liome. farm at South Framing¬ 
ham, Massachusetts, some 23 miles west of Boston, where he began the 
agricultural studios which continued during the rest of his life. Here, 
on “Waushakum Farm,” the Joint pro])erty of his brother and himself, 
he took up a study of dairying and the Ayrshire breed of cattle, bred 
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and ijriproved a variety of yellow flint corn named after the farm, and 
otherwise (3ngaged himself in agricultural problems. His milk inves¬ 
tigations early in the seventies attracted considerable attention, and 
he le(*tured before prominent societies in 1873-74, discussing the phy¬ 
siology of milk, and bringing out striking differences in size of fat 
globules in milk of several breeds of cows, as found by Jiim in micro- 
seopical examinations. The subjects of corn culture, farm fertility, 
and dnirying attracted his chief attention, and he became widely 
known over New England and the Middle States i\s a prominent agri¬ 
cultural investigator and lecturer. 

Dr. Sturtevant early recognized the imimrtance of a more intelligcmt 
larming practice, Avhich could be greatly promoted through the aid of 
boards of agriculture, exi)eriment stations, and agricultural schools and 
colleges, and was a prominent leader in the agitation for the establish¬ 
ment of experiment stations. In an address before the Middlesex South 
Agricultural Society in 1872 he said: ^n^]very agricultural soeJety 
should be an cxi)erimental station. No matter how few or how many 
facts or discoveries it makes, each one should have the precision and 
form which would enable it to be used in connection with other facts 
derived from other sources. The common facts of the farm are compara¬ 
tively unknown. What is a day’s labor at any kind of work? What 
is the effect of various kinds of food 1 What is the c()mi)arative value of 
various feeds us(‘d on our farms? What is the usual yield of a good 
ndlcli c.ow ? Theses and other simple questions, which should hav(3 been 
deteninined long ago, still remain lU’ac.tically unanswered. The c.on- 
stants of agri(‘ulture are yet to be given.” 

In 1882 he was invited to become director of the New York State 
Experiment Station at Geneva, New York, just established, which posi¬ 
tion he held for 3 years, resigning in 1887. The duty devolved upon him 
of organizing the new institution, outlining the work, equipping labora¬ 
tories, planning held and laboratory experiments, and establishing a 
Avorking, coherent cxj)erimcnt station. This Dr. Sturtevant did on a 
more extensive plan than was attemiffedby any other American station 
in operation at that period. He iiroved himself a good organizer of 
work and an ellicicnt manager of men. He gathered about him an 
ex(*cllent corps of workers, nearly all of whom have since been among 
the heading workers in the ex])eriiucnt stations of this country, lie 
jicrsonally 4 banned ext<in8ive field work with standard farm crops, and 
especially the cereals, devised feeding experiments with dairy cattle, 
and directed large experimental work in the vegetable garden. 

The first six reports of the New York State Station, issued under his 
direction, contain much information on live agricultural problems, and 
show marked activity on the part of the station working force. When 
he resigned his place at Geneva, it was to go back to his home, to remain 
in retirement, for a number of years an invalid. 

Dr. Sturtevant’s influence on agriculture from the educational or 
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scientific standpoint was si^jnificant. His published writings number 
several hundred titles. He was the author ol* many addresses that were 
widely read. For several years he i^artly or entirely edited the Scien¬ 
tific Farmer, With his brotlier Joseph he was author of a book on the 
Ayrshire cow that contains Tuuch valuable information concerning this 
breed. He was one of the original founders of the Society for the Pro¬ 
motion of Agricultural Science, and took an active interest in its work 
up to his final illness. lie made a sjiecial study of maize for over 20 
years aifd was the best authority on the history and characteristics of 
this i)lant. lie gave great attention to the edible plants, had (iollecJed 
the most complete pre-Linnean library in America, and was an authority 
on the history of garden vegetables. During the last 10 years of his 
life while in health he gave much time*- to the study of plant history 
and was a frequent contributor on this subject to the American Natu¬ 
ralist, the Botanical (lazette, and Toney Botanical (Hub Bulletin. 

Dr. Sturtevant was a man ol‘ great fertility of mind, active tempera- 
]]ieiit, and enthusiasm for his work. He was constantly accumulating 
information relative to t he problems he was dealing with. In his inter¬ 
course with others he was fond of analytical discussion, during which 
one might be sure of having numerous ]>hases of the subject presented 
for consideration. To the attentive listener he was full of suggestive 
ideas, and made a decj) impression for his originality of thought. 

A National Society of Agriculture lias been organized in Bgypt, under 
the patronage of the Khedive, for the promotion of agricultural inves¬ 
tigations on seeds, plants, fertilizers, domestic animals, benefictial and 
injurious insects and birds. The society will have its headiiuarters at 
Cairo and will yiublish a bi-monthly bull(‘tin. It will endeav or to elfect 
exchanges of publications with agricultural societies, experiment sta¬ 
tions, and other agricnllural organizations in ditferent countries. It 
will also organize agricultural exhibitions and it is projmsed to carry 
on six experimental farms under its auspices. A large number of the 
leading farmers of Egypt have been enrolled as members of this society. 
Its secretary is George P. Foadeu, formerly professor of agriculture in 
the agricultural college at Ghizeh, maintained by the Egyptian Govern¬ 
ment. 



OFFICIAL Ml-TIIODS OF ANALYSIS OF FFRTILIZFKS AND 
FFKDINC STUFF'S AD0ITF:I) HY THE HFIGIAN STATIC 
LAHORATORIFS AM) Till- AIIRICULTURAL 
HXFF.RLMIiXT STATIONS OF HOLLAND. 

The State laboratories of lielgiuin and the agricultural experiineiit 
stations of Holland liave recently adopted uniform methods for tlie 
amalysis of fertilizers and feeding stuffs. While the methods are, as a 
rule, very similar to the ollicial methods in this country and in Ger¬ 
many, tliey dilfer somewhat in the details of execution. The following 
condensed account of the methods is taken from the bulletin of the 
Belgian Minister of Agriculture.' 

AN AT A Si S Ol^ FERTILIZERS. 

Ammoniacal nitrof/ni. —Ammoniacal nitrogen is determined by dis¬ 
tilling no cc. of a solution ])r(‘pared by dissolving 10 gm. of sulphate of 
ammonia in 1 liter of water with calcined magnesia, the ammonia being 
collected in 130 <‘c. of one-half normal sulphuric acid and the excess of 
acid titrated with alkali, prefeiably one fourth normal barium hydrate. 

Kitriv nitrofjen ,—For the determination of nitric nitrogen two meth¬ 
ods may be em])loyed, the Si^hloesing-Grandeau and the Ulsch methods. 
Jn the first case, with nitrate of soda, 10 cc. of a solution containing 10.5 
gm. of the nitrate per liter is used; with nitrate of potash the same 
amount of a solution containing 130 gm. of the nitrate per liter is used. 
The solution of nitrate is treated in a Schloesing ap])aratus with 50 ee. 
of a solution of ferrous eldorid saturated iii the cold and an ecpial vol¬ 
ume of (‘oncentrateil hydro<diloric acid, rinsing the funnel with dilute 
acid (1 to 1). The results obtained are compared with those obtained 
by tlui same treatment of 10 ec. of type solutions containing 33 gm. of 
pure nitrate of soda or 40 gm. of pure nitrate of potash per liter. The 
receiver for the gas is filled with cold distilled water recently boiled. 
Air is expelled from the apparatus by introdiKdug a little nitrate. 

The form of Ulsch method used (not apjdicable iu the presence of 
ammoniacal vsalts) is as follows: To 25 cc. of a solution prepared by 
dissolving 10 gm. of the substance in 1 liter of water 5 gm. of iron 
reduced in hydrogen and 10 ce. of dilute sulphuric acid (L volume of 
concentrated acid to 2 volumes ol* distilled water) are added in a ^-liter 
flask, which is connected with a condenser. The solution is heated 

' JJul. Mill. Agr. [liolgiiiui], 1S98, No. .3, pji. 18. 
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until evolution of gas comiueucos. The Hainc is then removed until 
the evolution subsides. Finally the Bask is heated gently for about 
r> minutes. One liundred enbie ecntimeters of distilled water is added 
and the ammonia distilled off in the presence of .‘3 gm. of calcined mag¬ 
nesia or of .‘30 cc. of a soda solution of 1.2.5 sp. gr. 

Or<i<iniG nitroffen. —Two methods of determining organi(*- nitrogen are 
emjdoyed, the Kjeldahl and the modified Gunning methods. In the 
first I gm. of blood or horn, U gm. of leather, wool, oil cake, or fish 
guano, and 2 gm. of ground bone is digested witli 10 to 20 cc. of sul- 
I)huric acid of 60^^ Ihinme, c-ontaining 10 ])(‘r ccmt of ])hosphoric anhy- 
drid and a drop of mercury (about 0.5 gm.) or from 0.5 to 1 gm. of mer¬ 
cury bioxid. Tlie digestion is continued at least 1 hour after the 
solution has become colorless. After cooling the solution is nearly 
neutralized with potash solution (1 part of potash to 2 of water), and 
then 10 cc. of a solution containing 50 gm. of caustic soda and 20 gm. 
of sodium sulpliid per liter is added. The operation is continued in 
the usual way. 

In the modified Gunning method the same weights of material are 
used, the substance being digested in 20 (ic. of Cf>'^ Baumc sulphuric 
acid with the addition of 1 gm. of mercury and 1 gm. of co])])er sul¬ 
phate. When the substance has become charred 10 to 15 gm. of potas¬ 
sium sulphate in crystals is a<lded and the mixture strongly heated. 
Digestion is comjilete in about half an hour. The operation is com¬ 
pleted as in the Kjeldahl method. 

With fertilizers containing a mixture of nitric and ammoniacal nitro¬ 
gen 10 gm. is dissolved in .500 cc. of water and 25 or 50 cc. of the solu¬ 
tion used for the different determinations, nitric nitrogen being deter¬ 
mined by the ISchloesing-Grandcau method, ammoniacal nitrogen by 
distillation with magnesia. 

With fertilizers containing organic and ammoniacal nitrogen the total 
nitrogen is determined in 2 gm. by the Kjeldahl method, ammoniacal 
nitrogen in 5 gm. by distillation with magnesia. 

With fertilizers (mntaiiiing organic and nitric nitrogen tlie total nitro¬ 
gen is determined in 1 to 2 gm. by the KJeldahl-rlodlbauer method as 
follows: Digest the fertilizer in 20 to .‘30 cc. of sulpho-phenic acid con¬ 
taining from GO to 100 gm. of crystallized ])henic acid per liter. For 
hastening solution it is recommended to heat slowly to about 40^ 0., 
cool and add 1 gm. of zinc powder in small portions, digest in the cold 
for at least 2 hours, then proceed as in the ordinary Kjeldahl method. 
The nitric nitrogen is determined by the Behloesing-Grandeau method. 

In fertilizers containing the 3 forms of nitrogen the total nitrogen is 
determined by the Kjeldahl-Jodlbauer method, ammoniacal nitrogen 
by distillation with magnesia, and nitric nitrogen by the fSchloesing- 
Grandeau method. 

Phosphoric acid soluble in mineral acids ,—To 50 gm. of the phosphate 
add 50 cc. of nitric acid (1,2 sp. gr.) or aqua regi a and 50 cc. of water. Boil 
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for i hour, make volume to 500 cc., and filter. Tn case of substances rich 
in phosphoric iicid, like precipitated phosph«ate, use 25 cc. of this solu¬ 
tion for the subsequent determination; in ease of the iioorer phosphates, 
like su])erphosphates and sla^fs, use 50 cc. Neutralize the greater part 
of the free acid with ammonia, precipitate in hot solution with 100 cc. 
of a solution of nitromolybdate of ammonia, boil, and filter while hot. 
AVash with 100 ee. of I per cent nitric acid. Dissoh^e in as small amount 
as possible of ammonia of 0.00 sp. gr. Saturate the larger jiart of the 
ammonia with hydrochloric acid and precipitate in the cold with 10 cc.. 
of magnesia mixture, adding 2 or 5 drops ol‘ the hitter at tirst and stir¬ 
ring until precipitation commences, then add the rest of the solution at 
once. Add 50 cc. of stiong ammonia (0.00 sp. gr.), allow to stand fo^ 
2 hours, inter, wash with 5 ])er cemt ammonia, incinerate, and weigh. 
Oahmlate phosjihoric acid with the factor 0.01. Substanc.es containing a 
large amount of organic matter may be dissolved in sulphuric acid, as 
in the Kjeldahl method. Substances must not be prepared for the 
determination of ])hosphori(‘. acid by incineration. 

The citro-mechanical method is carried out with 25 cc. of a solution 
of phos])hate, guano, or ground bone, or 100 cc. of a solution of super- 
phos])hate made as directed above, the acid being almost neutralized 
with ammonia, and oO c.c. of Petermann’s citrate solution (see below) and 
10 cc. of ammonia of 0.01 sp. gr. added. The solution is agitated for J 
hour, during wliich time 25 cc. of magnesia mixture is added, drop by 
droj). The precipitate is collected on a tilter, washed, incinerated, and 
weighed. 

J*h()s}>ltorie avid soluble hi nutter and (tmvumium citrate .—From 1 to 4 
gm. of phosjdiate, according to its (tonlent of phos])horic acid, is ground 
up in a mortar, at lirst in a dry stale, afterwards with 20 to 25 cc. of water, 
until a uniform mixture is obtained. The solution is decanted on to a 
filter, the filtrate being collect(*d in a 250 cc. flask. This operation is 
repeated 5 times, when all of the material is thrown on to the filter 
and washed until the volume of the filtrate amounts to about 200 cc. 
A few drops of nitric acid is added if the ])hos])horic acid is to be pre- 
ciiiitatedby ammonium nitro-molybdate,or hydrochloric acid if the citro- 
mechanical method is to be. used. The filter with the insoluble residue 
is placed in a 250 cc. flask with 100 cc. of alkaline ammonium citrate. 
In case of precipitated i)hosphat(‘s the ])revious extraction with water 
is omitted and the material is treated directly with the citrate. The 
insoluble ^residue is digested in the ammonium citrate in the cold for 15 
hours witli stirring, afterwards for 1 hour in a water bath at 40*^ O. The 
citrate extract, after cooling, is made up to 250 cc. and filtered. To a 
mixture of 50 cc. of this solution and 50 cc. of the water solution pre¬ 
viously obtained 10 cc. of hydrochloric acid (1.1 sp. gr.) is added and the 
solution kept at the boiling ])oint for 50 minutes to transform the meta- 
phosphoric acid into orthophosphoric acid. The phosphoric acid is 
determined either by the molybdic or citro-mechanical method. If the 
former is used, jirevious boiling with hyilrochloric acid is unnecessary. 
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Potash—general method, —In the sinalysis of potash salts 10 of 
the material is placed in a liter flask with about 500 c<5. of water and 
brought to the boiling ixunt, just enough barium chlorid is added to 
l)recipitate the sulphuric acid, the volume made up to 1 liter, and lil- 
tered. To 20 cc. of this solution in case of sulphate and 50 c.c. in case 
of kainit 10 cc. of 10 per cent platinum <*Morid is added and the solu¬ 
tion evaporated to a sirupy consistency. The residue is taken up in <S5 
X)er cent alcohol, the crystals carefully broken, the precipitate collected 
on a fared filter or tiOOch.(irucible, washed with the alcohol, dried at 
125^ in an air or xylol bath, and Aveaghed. The tmdor 1.04 is used iji 
calculating potash. 

Potash—spevial methods. —Under this head are described the Nether¬ 
lands and the (kmmwinder and Contamine methods. In the first, 
which is applicable to superj)hosphate of iiotash and mixed fertilizers, 
20 gm.of substance is boiled with water for h hour, the solution cooled, 
and made up to 500 cc. To 50 cc. of the filtered solution at the boil¬ 
ing jmint just enough barium chlorid to j)recipitate the sulx)huric ac^id 
is added, followed by the addition of an excess of barium hydrate. 
The solution is cooled, made up to 100 cc., and filtered. To 50 ec, of 
the filtrate ammonium carbonate and ammonia are added at the boil¬ 
ing point until no further precipitation occurs. The solution is cooled, 
made up to 100 cc., and filtered. Fifty cubic centimeters of the filtrate 
is evaporated and ignited to remove ammonium salts. The residue is 
taken u}) in water, filtered, and treated as in the general method. 

In the method of (Jorenwinder and Contamine to 50 cc. of a solution 
of 10 gm. in 1 liter of water 1 cc. of hydrochloric, acid is added and the 
solution evaporated and ignited just below redness to drive oil' ammo¬ 
nium salts and organic matter. The residue is taken up in water, 
acidulated with hydrochloric acid, and the solution evaporated to a 
sirupy consistency with the addition of 10 cc. of 10 jier cent platinum 
chlorid. The iirecipitate is washed with 80 per cent alcohol and then 
redissolved in hot water, the solution being allowed to pass into 50 cc. 
of 10 ])er cent sodium formate kept at the boiling x>oint. This solution 
is heated until reduction is complete and acidulated with hydrochloric 
acid, a large excess of the latter being carefully avoided. The xilatiniim 
is collected on a filter, washed with cold water and ignited. The ])ot- 
ash is calculated by multiplying the weight of iilatinum by 0.4835. The 
reduction may be made by means of mercurous chlorid, according to 
Mercier, instead of with sodium formate. 

The determination of the fineness of mineral phosphates and slags ,— 
Fifty grams of material is shaken up for 30 minutes in a sieve, the 
meshes of which are 0.17 mm. square, the actual size of the holes being 
0,029 mm. 

ANALYSIS OF FEEDING STUFFS. 

Preparation of samples ,—Samples are ground until they pass a sieve 
with 1 mm. meshes. 
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Determination of water, —Five, grams of material is dried in an air 
bath at a temperature of from 100 to lO.I^ 0. to constant weight. 

Determination of ash. —Five grams of tlie substance is incinerated in 
a miiillc until the ashes are white or light gray. The llelgiau law 
re(iuir(‘S tliat the amount of matter in the ash insoluble in 10 per cent 
hydrocholoric acid shall be determined and that it shall not exceed 2 
per cent. 

Determination of crude i)rotein. —Nitrogen is determined in 1 to 2 gm. 
of siibstfince by the KJeldahl meth(»d, tlio ])n)tein being calculated from 
the nitrogen by the use of the factor 0 . 20 . 

Determination of i)nre albuminoids. —This is done by means of Stut- 
zer\s method as follows: To 1 gm. of the substance is added 100 cc. 
of water and the solution brought to the boiling point, 2 to 0 cc. of a 
saturated solution of alum is added, and I hen a (jnantity of coiiper 
hydrate corresponding to about 0. t gm. of (*.opper oxid. Alter cooling 
the residue is collected on a lllter, washed at lirst with water, and after- 
Avards with alcohol. The nitrogen is d(*termined in the tilter and con¬ 
tends hy the KJeldahl method without ])r(‘.vious drying. The factor 
6.25 is used in calculating the albuminoids from tlie nitrogen thus found. 
If the substance contains an alkaloid it is first boiled on a. sand bath 
with 100 cc. of alcohol containing 1 cc. of acetic acid. The solution 
tlius obtained is decanted through the same lilter, which is afterwards 
used for collecting the co[)per hydrate precipitate. 

Determination of fat .— For this purpose 3 to 5 gm. of the substance 
is exhausted in one of the common forms of extractors witli carbon 
tetrachlorid or ether, (hunmercial ether is redistilled Avith sodium 
before use for this ])urpose, and the sam])le is dried at 100^ 0. in the air 
or in a current of inert gas before extraction Avith the ether. The 
extract is collected in 100 to 150 cc. ilasks, and aftm* the solvent is 
driven otf, dried for 2 hours at 08 to 100^^ 0. in a hot water bath and 
weighed. For the determination of substances other than fat which 
are dissolved by the ether, the residue is redissolved in ether, an (Hpia) 
volume of «alcohol is added, the solution exactly neutrali/ed, and evap¬ 
orated to dryness. The residue is taken up in ether, iiltered into a 
fared llask, the solvent driven off, and the residue dried for 2 hours and 
Aveighed as pure fat. 

Determination of crude cellulose. —Three grams of the substance is 
boiled for i hour with 200 cc. of 1.25 per cent sulphuric acid, the 
li(]uid beiiiig maintained meanwhile at a constant level. After set¬ 
tling, the solution is decanted, and the residue is extracted twice in the 
same manner with 200 cc. portions of Avater. The different extracts 
are collected in one ilask. After settling, the supernatant liquid is 
siphoned off, the residue is combined Avith that in the digestion flask, 
and the Avhole is treated as described above, first with 200 cc. of 1.25 
per cent potassium hydrate, and then with 2 successive portions of 
200 cc. each of water. The extracts tlius obtained are treated as above 
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described. Tlie residues are washed 2 or B times by decantation with 
boiling water, finally collected on a weighed filter, washed with hot 
alcohol and with ether, dried at 10(P 0., and weighed. The ash is 
determined in the residue thus obtained and its weight deducted in 
calculating the cellulose. 

Cellulose is also determined by means of the lloldetleiss method. In 
this case 3 gm. of the material and 200 cc. of 1.25 per cent sulphuric 
acid are jdaced in a lloldefleiss ilask and the solution kept at the boil¬ 
ing j)oint for ^ hour by the injection of steam. The material is (*ol- 
lected on an asbestus filter and washed with hot water until the filtrate 
is no longer acid. The residue is treated in the same manner with 200 
cc. of potassium hydra!e, the washing being continued in this case 
until the alkaline reaction disa])pears. The residue is then washed 
with alcohol and ether, dried, and weighed. It is then incinerated and 
weighed again. The difference between the two weights gives the 
crude cellulose. 


rRKUARATION OK SPECIAL REAGENTS. 

Ammonium miro mohjhflaiv ,—Dissolve 150 gm. of ammonium molyb¬ 
date in 1 liter of distilled water, pouring the soluthm into 1 liter of 
nitric, acid of 1.2 sp. gr. 

Maijneda mixture ,—Dissolve 100 gm. of crystallized magnesium 
chlorid, 200 gm. of crystallized ammonium (dilorid, and 400 gm. of 
ammonia of 0.0(3 s[). gr. in water, making the volume up to 1,250 cc., 
and filter after standing IS hours. 

Alkuthie ammonium citrate, —Dissolve500 gm. of citric acid in Just 
enough aminonia of 0.02 sp. gr. to give a neutral reaction (about 700 
cc.). On cooling add water until the specific gravity is 1.00 at 15^ O. 
Add 50 cc. of ammonia of 0.02 sp. gr. to each liter of this solution, stir, 
let stand for 48 hours, and filter. The s))ecific gravity of the solution 
thus obtained is from 1.082 to 1.083. 

Stutzefs reaijent .—Dissolve 100 gm. of crystallized c,op])er sulphate 
in 5 liters of water, add about 2 gm. of glycerin, and preiapitate the 
cuprous hydrate by adding dilute soda solution until the leaction is 
faintly alkaline, filter, and diffuse the precipitate in water containing 5 
gm. of glycerin per liter. Wash by decantation until the precapitate 
is free from excess of alkali. The ])recipitate is finally dilfused in water 
containing glycerin and kept in a dark i)lace in a closely stoppered 
flask. The amount of copper oxid in the reagent is determined by the 
evaporation and ignition of 10 cc. of it. 

8102—No. 4-2 
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The determination of citrate-soluble phosphoric acid in bone 
meal, superphosphates, etc., O. Ji()TTcnEii (Clicm. Ztf/., JJ2 (]898)j 
No, pp, 201 202), —Five grains of the substance is rubbed line with 
a dilute a(ad aininonium citrate solution (1 volume of the c.oncentrated 
solution mixed with t volumes of water), washed into a 500 ce, Hask, 
which is then Oiled to the mark with the dilute acid citrate solution at 
the room temperature (about 17.5"^ C.). The flask is then closed with 
a rubber stopper and kept for 30 minutes in a rotating apparatus which 
revolves 30 or 40 times per minute. The mixture is now filtered and 
suitable portions of the liquid taken for the determination of phos- 
idioric acid, either by the molybdate or the citrate method.—.r. t. 
ANDERSON. 

A contribution to the determination of potash. J. 1)ia:mant 
(Ghem, Zt{),^22(ISOS), No, 12jp, 99 ),—The method proposed involves the 
reduction of* potassium-platinum chlorid by means of zinc dust, and 
the volumetric determination of chlorin in the liquid residue. About 
0.5 gm. of potassium-platinum chlorid (the amount taken of the potash 
compound to be analyzed being such as to yield about that amount of 
the double salt) is collected on a filter and washed in the usual way. 
It is then dissolved in hot water in a 500 cc. flask and the volume made 
to the mark with cold water. It is now shaken with about 1 gm. of 
zinc dust, when reduction begins instantly. When the color disappears, 
showing that reduction is complete, the liquid is filtered through a dry 
filter, and 250 cc. of it is used for the volumetric determination of 
chlorin.—.r. t. Anderson. 

A new method of determining fat in feeding stuffs, meat, 
feces, etc., L. Lieherwann and S. Szf:KELY {Arch, Physiol, [Pfliiger]^ 
72 {1898\ No, /'-.S’, pp, ,W0--3()6j fig. 1). —The author describes in detail 
a method of determining fat as follows: Boil for half an hour 5 gm. of 
substance with 30 cc. of 50 per cent potassium hydroxid solution (sp. 
gr. 1.64), over a free flame, shaking frequently. This should bo done 
in a flask of suitable shape which when filled to about the middle of 
the neck will contain about 290 cc., and has a mark at 240 cc. When 
cool add 30 cc. of 00 to 94 per cent alcohol and warm for about 10 min¬ 
utes, then cool and add carefully, in small portions, 100 cc. of 20 per 
310 
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cent sulphuric acid (sp. gr. 1.145), shaking frequently and cooling to 
prevent the loss of volatile fatty acids. The solution should contain 
an excess of about 4.4 gm. sulphuric acid. When the solution is quite 
clear add 50 cc. i)ctroleuni ether of good quality (sp. gr. 0.0 to 0.7, boil¬ 
ing ])oint about CO'^), close the flask tightly and shake thoroughly 00 
times at intervals of 1 to 2 minutes. The cork should not be removed, 
siiK'c some of the ])etrolenm ether would evaporate. Add sutticient 
saturated sodium cJilorid solution to make 200 cc., shake a few times, 
and allow the ilask to stand a short time in a cool phu^e. The bottom 
of the petroleum ether layer should be at the 240 c(‘. mark on the neck 
of the flask. The petroleum ether will contain all the fatty acids in 
solution. Remove 20 cc. with a vsuitable ])ipette, dilute with 4t) cc. of 
90 per cent alcohol, add 1 cc. of phenolphthalien and titrate with an 
al(*oholic solution of decinormal ])otassium hydroxid, noting the amount 
recpiired. Evaporate in a suitable vessel with a glass cover upon a 
moderately warm water bath or in other convenient way, dry at iOO^ C. 
and weigh with the cover on the dish, since the potassium salts of fatty 
acids are hygroscopic. 

The amount ot* fat in tln^ original material can be cahailated with the 
aid of the following formula: 




0.01 - (K X 0.0025.-)) 


J 0.250. 


F equals fat in original substance, B the weight of potassium salts 
of fatty acid in 20 cc.. of jietrolcum ether, J\ the amount of ])otiissium 
hydroxid solution used, and A the weight of the material taken. 

Modifleations of the method are given for use in determining the 
amount of fat in hay, flour, and grain, and comparisons of this method 
with the Soxhlct method of extraction. The results show that the 
metliod is iiccurate, and in the authors’ opinion it can be recommended 
as being more rapid than the ordinary methods. 

Determinations of fat by Liebermann’s saponification method, 
F. Tang^l and J. Weiser {Arch. Phi/siol, [PJHif/er], 7.^ { ISUS )^ No. 7-6’, 
pp. 307-3(1 !)).—The authors determined the fat in a number of samples 
of meat and feces by the method described above and by Dormeyer’s 
method (E. B. It., 7, p. 919). Equally good results were obtained in 
both cases. The first method is recommended as fully as accurate as 
Dormeyer’s and less time consuming. 

A simple method for the estimation of carbohydrates (sugar, 
starch, dextrin) in foods and condiments, F. Grommes 
ungsher. Phys.-med. Soc. Erlangen., ^9 {. 1897 )^ pp. 17 - 28 ^ Jig. 1 ),—The 
author describes Fleisclier’s apparatus and method for determining the 
sugar content of foods and beverages. The apparatus is shown in 
the accompanying figure (fig. 9). The method for determining sug.ar 
in wine, beer, and other liquids is as follows: A sample of the liipiid, 
decolorized with animal charcoal (if this is necessary), is boiled with 
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potassilini liydroxid or sodium liydroxid solution to determine soine- 
tliing of the amount of sugar wliicli it contains and lio>v mucli it is 



desirable to dilute the material before estimating the 
sugar. If a deep brown color is obtained the wine, 
beer, or liquid should be much diluted. If the color is 
faint less dilution is necessary. After diluting a known 
quantity of the material, yeast is acbled and it is idaced 
in the Fleischer apparatus, the ai)paratus tightly closed 
and allowed to remain in a warm i)lac.e for 21 hours. 
The carbon dioxid produced caus(‘S the column of mer¬ 
cury (1) to rise in the graduat(‘d tube. The amount of 
sugar is calculated by making a. control experiment 
under the same conditions with a solution containing a 
known amount of dextrose. 

In case of vegetables, et(!., the iinely divided material 
is extracted with water until a (pialitative test shows 
that sugar is no longer obtained. The sugar in the 
a(iueons extract is then determined as above. 

In case of flour, bread, and similar materials the 
starch was also determined. The material, carefully 
dried, was inverted by boiling with dilute hydrochloric 
acid and the total dextrose d(‘termin(‘d as ai)()ve. The 
diflerencebetween this result and the sugar in the origi¬ 


Fio. 9.—Fleisrhor’s 

apiiaratus. 


nal substance showed the dextrose derived from starch. 
The starcdi could then be calculated. 


Th(‘. author reports the results of nnnnu*ons determinations, some of 
which are shown in the following table: 


tnul HlarvU hi ii iinmhtr of food mattriah. 


I 


Total(»os, raw. 

rotators, <’ook<Ml. 

Carrots. 

(trailer. ])orl. 

lA'IOnli iM*rl. 

Lemon without j)o<0. 

Oraii;je a\ ithout pe**!. 

I’ears. 

Apples. 

riiims. 

Dates. 

Iiy(‘ tionr. 

Wheat meal ((J^ies niehl) 

AVheat tl(Mir. 

Darltw Hour. 

Oatmeal. 

Coni meal. 

Kommis hns-id. 

Oraham liread. 

niack bread. 

White bread. 

Komaii bread. 

‘‘KrlaiiK<’» kipf” luvad.. 

Pimiperiiickel. 

Tea oakOH. 

AlniOJid bread. 


Sii^ar. i 

Stareh. 

7Vr cent 

2. 87t5- 2. (lit! i 
2.o:{7- 1.87:t 

Per cent. 

7.210 

IC.WO 

18. 9tiU 


:t. rn 


24.610-22 970 


14.2r.9^iri. 375 
12. ir>3 14.919 


4. 170 


(54.270-58. 840 


1.885 

60. 7(5 

2. 500 

(53. 45 

3. 820 

(55. .'95 

r>. 450 

59.1(5 

3. 7(5 

03. 52 

4. 29 

00. 92 

1.758 

rt40..'t(3 

1. 805 

a21.70 

2.514 

a 45.33 

2. 538 

a 48. 09 

3.224 

a 42.93 

3.096 

a 54.20 

13. 559 

a41.87 

4.532 

a38.64 

1.494 

a 8.61 


a Stureli and dextrin. 
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The sugar eontent of difliorout food materials is discussed in relation 
to the diet of patients sufl‘eriug from diabetes. 

A new method for drying feces, II. Pod a [Zischr, Physiol. Chem., 
20 [1898)^ No, 3-1^ i)p, 35i-3o9), —The author pro])Oses to simplify the 
drying of feces for analysis by adding absolute alcohol, which assists 
in driving oil’ the water. The fresh material is dried in a jmrcelain dish 
on a water bath for from 4 tod hours, at the end of whicJi time it is usually 
solid when cooled. It is then mixed in tlie same dish with oO c.c. of 
absolute alcohol, being broken up into small pieces, and dried on the 
water bath for about an hour, when the operation is repeated with 2^ 
cc. of alcohol. It is then usually dry enough so that it can be ground 
in the dish to a fine powder, but if not it is treated again with 25 cc. of 
alcohol and dried. The material, which contains from 2 to 5 per cent 
of water, is placed in jmrtions of 2 or .4 gm. in beakers and dried in an 
air bath at l)t) to KMP. 

A table is given showing the time required for drying feces with and 
without treatment with alcohol. The author concludes that tlie method 
is a simpli(i(*ation of the ordinarily tedious process, being more rapid 
and requiring less attention, and giving more a(‘(*urate resuits. 

The albuminoids, P. Nolc (.Inn. Intfl. raHleui'y n {IS9S)y So. pp. ■471-iSn; <V, 
pp, 547-fiOlt ).—A criticjul review ui* tlie. snbjeet. 

Concerning the constitution of the simplest albuminoids, A. Kossei- (Ztsrhr. 
Phyniol, Chem.y {lS9S)y y<), 3-4y pp. lO.l-lSO). —'I’his deals with tlu» ])i'otainin8'’ 
clupein, salniin, and stiirin, their eonstitutioii, docoinpositioii prodiiets, lelation to 
aD)Uininoid bodies, etc. 

The cleavage of crystalline egg and serum albumin and of serum globulin by 
pepsin digestion, 1\ {Ztarhr, Vhpsiol. (4u m., (ISOS), Xo. pp. AW-.AV) — 

The method of work and the eliaraeteristics of the dilferent faedions obtained from 
ea< li of these aibnminoids are des<'ril)<*d. 

The cleavage products of the proteids prepared from conifer seeds, K. 
Sc.iH,L/E {Ztxi'hr. rinjHiol. (Iwm., (tSPS), Xo. 9-4., pp. —A eontinnatiou of a 

former paper. 

Concerning nuclein, P. Nom’ (Ann. Inst. I^isli nr, 17 (ISOS), AVa .5, pp. 3(ll-3CS). — 
Reviews litoratnie and gives pnvscnt status of the subject. 

The active constituents in castor oil, II. Mevek (sUzbvt'. Ors^lL lit-font. 
(iesam. Nalurwins. Marhurpy ISftfly pp. J3., .74), 

Effect of neutral salts upon glucose at high temperatures, 11. P. Puinsen- 
<j!p]EULI(}s (Ztschr, (Spiriinnind.y 3/ (lS9S)y S'^o. 37y p. 313). 

Inversion of sugar by neutral salts in the presence of glucose, II. C. Pkinsen- 
IjEEIILKiS (Ztavhr. /Sjnritusind.y 31 (7S0S)y Xo.SOy p. 306), 

The chemistry of chlorophyll, L. Makculewski (Jour. I9'aht. Chem,. n. 8er.,37 
{IS9S)y p, 330). 

A review of Marchlewski’s contribution on the chemistry of chlorophyll, O. 
Bode (Jour, Praki. Chem., n. scr.y 37 (AS‘.9,v), pp. 4SS~i93). 

Report of the committee of the agricultural experiment stations and labora¬ 
tories on the methods of analysis of fertilizers (Bui. [d/bi. Apr. Fi'ance], 16 (i5.9p, 
Xo,3ypp.3I9-~351). —This report deals w itli the following topics: 

Preliminary examination of fertilizers, including cinalitative tests for potash, 
phosphoric acid, ammonia, nitric acid, and organic^ nitrogen; the sampling of fer¬ 
tilizers, including tlie taking of samples and their preparation in the laboratory; 
the determination of potash in muriate, sulphate, and complex forms of potash by 
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means of peroliloric acid according to Schloesing, in the form of double cblorid of 
platinum potassium, and by the metho<l of Corenwindcr and Contamino (E. S. R., 
9, p. 119); tlio determination of nitrogen in different forms, including organic nitro¬ 
gen liy^means of soda lime in fertilizes rich and jioor in nitrogen but containing no 
nitrates, by tlie metliod of Graiub‘au in substances which are dillicult to mix and 
pulverize, in all three forms in a mixed fertilizer, ami by the Kjoldahl method, 
ammonia in ammonium sulphate by the h'chloesing apparatus, ammonia in a complex 
fertilizer, aifd nitric acid in nitrates by the Schloesing method; the determination 
of ]diosphoric acid in different forms, including natural phosphates of lime, pre- 
cii)itated phosphates, guanos, poudrettes, etc.; the detormination of ])ho8phorie acid 
by the niolybdic method, of soluble phosphoric acid in 8uperplioS})hates and (diemi- 
eal fertilizers, phosphoric acid in sulphuric acid solutions, the dcgrt‘e of lineness of 
phosjihates, and the examination of i>hosphatic slags. 

Gladding’s method for phosphoric acid, J. H. Coitock (Chem. News, 77 {1S9S), 
No. :?000f 2 ^. This is a comparison of the magnesia and Gladding' methods on 

boiled bones and supiu’jihosphates. In the tests made there was a very satisfactory 
agreement between the results obtained by the two methods. Although somewhat 
higher peveentagi‘s were obtained by the Gladding nn*thod, the author cmicludes 
that the Gladding method is relialde enough for fertilizer work and has the .advan¬ 
tage of being very rapid. 

Determination of phosphorus in steel, iron, and iron ores, J. Ohlv (Chem. 

NeiVH, 79 (lSU7)y No. 197S, p. NfO). 

Volumetric estimation of combined sulphuric acid, F. 'fKLLK (Jour. Pharm. ct 
Chirn,, 9. ser.^ 7 (1<S9S), No. 4, p. 19,j ).—The sulphuric aeiil is ])recij)itatod with barium 
chlovid after acidulating with h> droehloric acid; the excess of baryta is precipitated 
with ])otassium bichromate, and tinalJy the excess of chromati* is estimated, by the 
iodiu displac(‘d, by sodium thiosulphate.—n. ii. iiitk. 

On Fehliiig’s solution, O. Kosjcniieim and W Sciiiimowrrz (('hem. News, 79 (lS97)j 
No. 19SSf p. 9I.S': 1997^ p. 97). — A reply to a paper by Jovitschitsch ’ and Siegried." 
The authors maintain that alkali salts of mineral acids (hydrochloric, nitric, and 
suljdiurie) do not possess the property of reducing Fehling’s solution.—n. Ji. iiitk. 

A quick polarimetric method for the estimation of starch in flour, etc., E. 
Dowzakd (('hem. NctVHj 77 {7S9S), No. 1998, p. 197). — One gram of the Hour is mixed 
with a little cold water, Ho cc. of boiling water added, the niiieilage kept .at 100'' for 
h minute, cooled to 48 , and treated with 20 cc. of a 10 per cent malt-extraet solution 
that has been shaken with kaolin and liltercd. The mixture is kept at 48'^ for 20 
minutes, brought just to boiling, and liltercd. The eooleil hltrate is made up to 100 
ee., a small qu«antity of kaolin added, filtered again, and the ojitical rotation taken 
in a 20 cm. tube. The opti<'al rotation of the malt-extract solution and of the dex¬ 
trin in the Hour must bo deducted. —B. H. HITE. 

The estimation of carbohydrates (sugar, starch, and dextrin) in foods and 
condiments by a simple method, F. Gkommks (Die Deatimmuntf der Kohlehydrnte 
(ZuekeVy Starke, Dextrin) in hetiehten Nahrunga- and (Icniiaamitteln vermittela einer leicht 
anaf iihrharen Methode. Jnaug. Diaa., Prlmigen, 1S97j pp. 17S; aha. in IDjg. liundaehaUf 
8 ( 189S), No. 11, pp. o.'tO, .7.71 ).—This is a full account of work reported above (p. 311). 

The differeijt methods of determining the quantity of starch in cereals, P. 
lliouiujE (Piul. Aaaoe. Pcole Superior de Hraaaerie Unir. Lou rain, 1898, No. 1). 

On testing for diastase from barley, P. Teruat (Jour. Pharm. et Chim., 9.aer.,6 
(1897), No. 11, p. 404). 

A note on the detection of maize starch and maize flour in mixture with 
wheat flour, K. E. Ewell (Jour. Aj)pl. Mieroa., 1 (1898), No. 9, pp. 100, 101). 


' Jour. Amor. Chem. Soc., 18 (189H), p. 23 (E. 8. R., 7. p. 650). 

Her. Dent. Clicm. Gescll., 30 (1897), p. 2435. 

'^Ibid., p. 3133. 
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Ou the estimation of glycerin in the analysis of wax, F. Beilsteix and U. 
Kinne {Buh Acad, Imp, Sci, SI, rcternhurg, r>, ner.jf) {lS90)yNo, 2^P* 

A study of the nitrogen contained in wine, J. La horde {Ann, Imt, Basteur, Li 
(mS), Ko, pp, 517-54:0), 

Characteristic reaction for cotton-seed oil, G. IIalpiikn {Jour, Pharm. el'diim.j 
6. ser.f () {lS97)j No. 9y p. —Equal parts (about 1 to 3 cc. oacL) of amyl alcohol, 
tho oil to be tested, and carbon bisulpliid containing; I per cent of sulphur in solu¬ 
tion, are mixed in a test tube and heated 10 to 15 ndnutes in a bath of boiling salt 
water. ‘^Only cotton-soed oil will give a rc‘d color by this treatment.”— h. ii. niTE. 

Determination of tannin, L. Vionox {Compt, Bend, Acad. Sci. Paris, Li7 {1S9S), 
No. Sy pp. 369-371). 

Estimation of chloriii, bromin, and iodin in saline waters, \*. A. E. Kic hards 
(Chem. NewSy 76 {lS97)y No. 1086, p, .i93). 

Zinc in water, P. A. E. Piciiards {Chem. Nctvsy 76 {1897), No. 19S6y p. 39,1). 

Introduction to the micro-chemical analyses of the most important organic 
compounds, Behrens {Anleitung zur milirochcmischen Analyse der wichtiysten organ- 
ischen I ’erhindungen. Hamburg and Lcqmc: L. I 'ossy 1897, pt. i, pp. liSy figs. 94; rev. 
in Ccnthl. Baht. n. Par.,!. Aht.y 34 {1898), N^o. 3-3, p. lOl), 

A new asbestus filter tube, A. Goske {Chem. /Ag., 33 {1898), No. 4, p. 31, fig. 1 .— 
A conical stricture is made in a combustion tube, and into this stricture a small Ind- 
low x>erforated ball is fitted. Tho asbestus is lightly packed around and over this 
ball.—.r. T. ANDERSON. 

A new filter apparatus with a two-way cock and attached arms running out 
on two aides {Chem. /ig., 33 {1898), No. 6, p. 39, fig. I).—Especially useful in cases 
wheri^ precipitates are to be washed with 2 liquids in succession and it is desired 
to colle<‘t tho wash liquids separati'ly. The 2 arms of the apparatus arc connected 
with separate roceptacl(‘8, and by turning the stopcock i)rox>orly the liquid from the 
funnel may be. made to How into the one or tho other at pleasure.— t. anderson. 

A practical filter stand, If. Fader {Chem. /tg., 33 (ASYAS’), No. Cypp.oO, 4(9fig. 1). — 
Two circular discs of unequal diameters are securtdy fastmieil together at a lixed 
distance apart, one over tho other, and so bup])ortcd on a vertical axis that th»‘y 
may revolve-together around it. The upper disc is tho smaller and has a j irch* of 
holes m*-ar the rim at suitable distances aiiart to h<dd tlu^ funnels. The tiltcr glasses 
and the beakers both rest below ou tho other disc. A sliglit modilii'ation is sug¬ 
gested by which tln^ smaller disc is made of adjustable hidght above tho lower. 
Economy of spa<*<* on the Avork table is the advantage < laimcd for this stand.—,i. t. 
ANJ)ERSl)N. 

An easily constructed apparatus for fractional distillation in vacuo, R. Ti. 
Steinlin {(' hem . Ztg ,, 3i { 1898 ), N ^ o . 18 , pp , 157 , 158 , figs . 3 ). 

An efficient gas-pressure regulator, J*. Murrii.l {Jour. Appl. Mkros., 1 {189,8), 
No. 5ypp. 9i-94yfiigs. 4). 

On the reaction of filter paper, L. Mac.nier (./«i/r. Pharm. et ( 'him., 6. ser., 6 {1897), 
No. 10,p. 438), —The statement is made that filter x>ax)ers always retain a small quan¬ 
tity of acid, no matter bow well they are w’^asluul with cold water. Prolonged wash¬ 
ing with boiling water removes the last traces of acid.—n. ir. hite. 

Chemical department, E. Y. Laud {Xorih Dakota Sta, llpt. 1897, pp. 9-16). —A 
summary of the work of this departmmit of the station during the year, including 
a summary of obsiuvatious ou temperature and rainfall; analyses of 9 samples of 
soil, 7 of baking jiowders, and 1 of corn fodder, Avith notes on the examination of 
W(‘ll waters and on sugar beets grown in different jiarts of the Stab*. 

Report of the chemist, W. R. Perkins {Miasisaippi Sta. Itpt. 1897,pp.8-l((). —Tjiis 
is a brief account of th<^ Avork of the year in this department of the station, includ¬ 
ing a note on the soil Avork which has been undertak(‘n by the station, analyses 
(mim*ral constituents) of 4 sampb^s of artesian water, determinations of nitrogen in 
rainfall 1894-1897, and a statement of miscellaneous chemical work. 
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Review of the investigations of the grain rust, J. Eriksson {Bcr. 
Andra Kord. Landthr, Kongr.j /Stoclcholnij 1897, I, pp. 91-109; also Bot. 
Oaz,, ^5 (1898), No, 1, pp. ;10-88, and Bei\ Gen, Bot., 10 (1898), No, 110, 
pp. 33-i8,fi(i. 1). —The piiiier gives the main results of the investiga¬ 
tions of the grain rust conduetecl by the author since ISOO at the State 
agricultural experiment station at Albano, Sweden. The conclusions 
to which the results have led are summarized as follows: 

The fungi which cause rust disease in the cereals are at least 10 in 
number, partly species, x)artly specialized forms of sjiecies, and the 
spreading of disease between diflierent grain crops and grasses is 
thereby materially restricted. Prior to 1890 the recognized sx)ecies of 
grain rust fungi were the common grain rust, Pi(ccinia (jraminis, the 
a‘cidial form of which was ^Keidinm herhvridis; smaller grain rust, 
rnhUjo-rvra, a‘cidial form asperifolii; and crown rust, P, coronata, 
lecidial form .7s. rhamni. The author recognizes 8 species, having 
divided them as follows: P, f/raminis into (1) J\ (jraminis and (2) P. 
phlvi-praUnsis; B, rubiijo-rin'a into (3) P, (jlumarnm, (1) 7*. dispcrsa, and 
(o) i^ simplex; and 7*. eoronafa into (0) 7^ eoronifcra, (7) P, coronata, 
and (8) an unnamed species. Each of these is considered to have 
developed specialized forms as follows: 

(1) P, (jraminis, black rust, .Ecidium herheridis, —Forms (a) s('calis 
on Sccale (xnale, Hordenm rnUjare, II, Jnbalum, Triticnm caninnm, T, 
desertorum, T, rcjwas, FAijmns arenarins, and Bromns sccalinns; (b) avciuc 
on Arena saliva, .1. elatior, A. sterilis, Dactijlis (jlomerata, Aloj)ecnrHs 
pratensis, Milium effnsum, Lamarkht anrea, and Triselum dislicln^diyl’ 
lum; (c) tritiei on Triticum vnlgare; (d) air(V on Aira avspitosa; (c) 
agrostidis on Afjrostis eania, A. stolonifera, and A. vulgaris; and (f) 
po(V on Poa eompressa and P. (uvsia. 

(2) ]\ phlei pratensis, timothy rust, on Phlcum pratense and Fesiuea 
elatior, a*cidium unknow n. 

(3) P. (jlumarnm, yellow^ rust.—Forms (u) tritiei on Triticum vnlgare, 

(b) sccalis on Sccale cereale, (c) turnlei on Hord(im vuUjare, (d) elymi 
on PAymus arenarins, and (e) (ujropyri on Triticum mpens, aaddium 
unknow^n. 

(4) P, dispcrsa, browMi rust, ^Bcidium anchimv, —Forms (a) sccalis on 
Secale cercalc, (b) tritiei on Triticum vnlgare, (c) a(jropyri on T, repens, 
and (d) bron\i on P>romus arvcnsis and B, hrizaformis, 

(5) P, simplex, dwarf rust, on Uordeum vnlgare, jccidium unknown. 

(0) P, coroni/era, crown rust, xEcidium eathartiea ,—Forms (a) avenw 

on Avcna saliva, (b) alopeeuri on Alopeeurus pratensis and A. nigricans, 

(c) festncw on F(‘stuca elatior, (d) lolii on Jjolium perenne, (e) glyceriw on 
Glyceria a(iuatica, (/) hold on JIolcus lanatus and 77. mollis, 

(7) P, coronata, crow n rust, .Ecidium franguUr ,—Forms (a) calama- 
grostis on Cahmiagrostis arundinacea and C, lanceolata, (b) phalaridis 
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on PJtalaris arundinaeea^ (c) agrostidis on Agrosfis vulgaris and A. sfolo- 
nifera^ (d) agropyri on Tritlcinn rcpenSj and (6^) hold on llolcus Uuiatus 
and Jr, mollis. 

(8) Species undescribed.—Forms {a) epiga i on Calamagrostis epigeios 
and {b) melicw on Meiica nuians. 

Ill addition studies not yet eoiiipleti^d liave shown tliat besides the 
black rust of the grasses given, the rusts found on tlie following 
species of grasses have been found to be true forms of black rust: 
Aira Jlvxiiosa^ Alopecurus nigricans^ Elymas glaudfolius^ Vank um milia- 
ceum^ Phleam hoeinneri, I*. miehrUi^ Poa cluiixii, P. and 

Triticam uniciim. 

Spreiuling of rust is often insignilicant (1) between small grains and 
grasses that may carry the same sjieciali/ed fungus forms; (li) from 
and to the plant species carrying winter rust in ease such form is 
found; and (3) oe.(*asionally between dilferent (uiltural forms of the 
same grain species. 

The viability of sunim(‘.r and winter rust spores is in many cases 
small or at least uncertain. 

The spreading of the rust depends to a large (‘xtent on the distance. 
In a circular recently issued by the Swedish Agricultural Department 
it is ordered that no barberry, whether wild oi* ]>lanted, be allowed to 
grow at a distance less than 25 to 50 inetins (82 to 104 ft.) from grain 
fields. 

The viability of the AvintiT stiores is de])endent on certain exterior 
conditions (moisture, temperature, etc.) and is limited to a short time. 

The yellow rust appears on certain ])artieularly susceptible kinds 
of wheat and barley 4 to 5 weeks after sowing 

The intensity of the yellow rust has soinetiines iiroved greater on 
open than on shaded iiarts of the same held. 

Shoots of wheat \Yhich early in the spring were enclosed in wide 
glass tubes closed at both ends with cotton, developed stalks wliicli 
were rusty after 0 to 8 weeks. In the sani(‘ way barley jilants of a 
kind easily attacked by yellow' rust, grow n in sterilized soil and pro¬ 
tected against contagion from without during the entire growing 
period, have in certain cases after h to 8 weeks become infected with 
yellow rust. 

The fungus lives for a long time a latent life in the cells of the germ, 
and shortly before the appearance of rust spots, in the presencii of 
favorable outer conditions changes to a visible mycelium. 

The general conclusion is therefore drawn that the appearance of 
the grain-rust disease depends ])rimarily upon a disease germ present 
in the plant itself, which in certain cases is inherited from the mother 
plant in the seed grain and lives there, as well as in the plant grown 
from the seed, a latent life as ‘‘mycoplasma;” and, secondarily, on 
infection from without from diseased neighbors. The intensity of the 
disease depends (1) on the energy w ith which prevailing external con- 
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ditioiis (weather, soil, manuring, etc.) are able to bring the disease 
germ from the latent stage to the visible mycelium and (2) on the 
supply of new infectious material from without.—F. w. WOLL. 

The micro-organisms of the tubercles on the roots of leguminous 
plants, M. Maze {Ann. Inst. Fasteur^ {18fhs)^ No. 2 )p. J-^5; 
l^s-ir)r), ph. /).—The author reports an extended investigation 

of tlie physiology and morphology of the organism which causes the 
develo})ment of tubercJes on the roots of leguminous plants and through 
whic^h tlie assimilation of atmospheric nitrogen takes ])la(je. 

In his general conclusions he states that the free micro-organisms in 
the soil are attracted toward the roots of leguminous i)lants by the 
intervention of carbohydrates diftused in the soil in the vicinity of the 
root hairs. The organisms i)enctrate the tissues and cause the forma¬ 
tion of a meristemati(* growth which gives rise to the tubercles. Jlefore 
the tubercles are formed the organisms are engulfed in a glutinous body 
which has somewhat the aspect of a mycelium. Later, by the circula¬ 
tion of the vsap of the plant into the tubercles, this glutinous material 
is carried throughout all parts of the plant, and the bacteria are also 
exposed to the action of the acids dissolved in the plant juices. The 
])seudo-mycelium does not constitute a part of the living organism. 
Investigation has failed to show the ])resence of the organism in this 
my(*elium by any of the means adopted. By the time the ])lant is 
matured the tubercles are de])rived of their nutrition and the l)actei ia 
issue from the tubmdcs in the form of a bacillus endowed with new 
properties and capable of living free in the soil. 

The lixation of fr(*e nitrogen can be brought about in artiticial cul¬ 
tures as well as in the root tubercles. The author found that the 
addition of sac^charose to various culture media and the thorough 
aeration of the medium admitted a growth of the organism that was 
cai)able of iixing the free nitrogen. The proportion between the amount 
of nitrogen fixed and the saccharose furnished to the organism was 
somewhat constant. When 2 per cent was added to the medium, a 
little juore than double the amount of nitrogen was iixed than when 
only 1 i)er cent was used. All the forms which are found in nature 
may lx', reproduced in artificial media by the action of heat, acid, 
peptonized media, etc. 

^J'he bacteria recently isolated from the tubercles retain for some time 
their ability to reproduce new tubercles by inoculation. The forms 
differentiatixl during the saprophytic life are gradually lost. The 
author states that the saprophytic forms in the soil are undoubtedly 
able to establish themselves on roots and form tubendes, but that he 
has so far been unable to isolate them from the soil. The independent 
forms of the root tubercle organism are said to represent a state of dis¬ 
sociation; the first a bacterium which bears endogenous spores; the 
other an Oosjmra which bears conidia. The last state is usually borne 
upon the surfme of the soil. The bacteria spread during the winter 
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and theOospora form is met with toward tlie end of the siunmer. Tlie 
author states that this method of development will be found to occur 
frequently anionic lower organisms and tliat it will apply to a great 
number of i)lants and lower animals. 

The micro-organisms of the Leguminosa‘ are in many cases ])atho- 
genic to certain animals. 

Notes on the salt-marsh plants of northern Kansas, J. H. 

Bchaffner {Hot, Gaz,,, 4/5 {Jsr)S)^ Ko. /, pp, — The author 

reports upon studies of the V(?getation of tlie salt marshes and s[)rings, 
wliich are said to be <(uite common in ('entral Kansas. The particular 
region reported uiion was visited in August, 18!17, and consists of a 
marsh about 7 miles long, which varies from a (piarter of a mile to a 
mile in width. The conditions in the vi(*inity of this marsh are said 
to be quite natural, no cultivation having been attempted near it. 
Another region was visited the same season and some notes relative to 
the horaof this marsh an? appended. 

The author^s summary relative to the flora of tliese salt marshes is as 
follows: 

(1) The salt marshes of northern Kansas are t hararterized by large areas al)So- 
liitoly destitute of vegetation ; l»y the paurity of species around their margins; and 
by the entire absence of all woody plants. 

‘*(2) The vegetation of the streams llowing through tliem consists of diat(>ins and 
the tliroe sedges, Svirpufi jyunt/vitSf S. cautpcxlrift, and S. 

“(3) The three characteristic plants in and almut thv. hairen ])ortion nm J)istk'hlifi 
maritimaf Polipionum ramosisHimumy and Suada diffttsa, of whicli the Sincda is by far 
the least abundant. 

“ (A) Th(i ]dantH which may be regarded as successful invaders arc the following: 
Ira ciliatay Sporobohis hcteroIcpUy S, texaunSy AtnpU.r crpansa, Aster multijiot HSy 
^Imbrosia psilostaeJn/dy and Uordcum jnhatuta. iSporohoJns texauns has never been 
reported, I helieve, be;\ond tlie southern i)art of Kansas. Its abundance in the 
northern tier of counties of Kansas «‘xtcuds its northern limit iwarly 200 miles. 

**(5) Among the less snceessfiil invaders wliich are (piite common are tin) follow¬ 
ing: Panicinn vrus-palUy I\ rirpattnUy lAtphorhia marpinata, E. (fUjptospvnnay Chenopo- 
diuni hphridiimy J*oly(jouum persivaridy l\ hijdroptpvr, .hnarduiiis cMlorosIdchySy Dainra 
stramoniumy Solanum rostrdtdm, Aduthhim stnimdrium, Ihdiduihds annauSy thuothera 
bienniSf (hiura parriflora, Ehimns riryinims, and Spdrtina ctiiiosaroides.'^ 

Investigations on the root development of some forage plants, 

0. <J. Geokgkson and J. E. Payne (Kitnms Sla. Htd 75 ^ pp, 
pis. 6‘).—The various plants whose root systems were investigated were 
the black-eye cowpea, soy beau, Canada (icid pea, peanut, alfalfa, com¬ 
mon millet, Hungarian millet, German millet, African millet, sorghum, 
pearl millet, Jerusalem corn, white and yellow niillo maize, red and 
white Kalir corn, brown durra, vseveral varieties of field corn, oats, 
grasses, and sunflower. The soil was dug and washed away from the 
roots, and their lateral and vertical penetration was measured. The 
distribution of the roots in the soil as ascertained by the investigation 
is indicated in the plates in such way as to show the relative root and 
top development. The widest lateral penetration of any of these roots 
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w<"is 7 ft. ill the ciise of the eowpea, and the deepest penetration was 
G ft. in the ease of one of the varieties of corn. 

The authors have (*onducted an experiment to ascertain the effect of 
different deptlis of planting on the development and secondary roots 
of corn. The corn was idaiited in x)ots 3, 1, 2, 3, 4, 5, G, and 7 in. below 
the surface. After the plants had grown for 30 days all were taken 
from tlie pots and examined, and it was found that the first whorl of 
secondary roots originated approximately at the same distance beneath 
the surface of the soil in all cases. The effect of deep and shallow 
cultivation on the position and development of (forn roots was inves¬ 
tigated, and it was found that there was but little difference in the 
depth to which the roots i^enetrated. Nearly all the plants examined 
for depth of root development sent their roots down 4 or more feet. 
The lateral spread of the roots was found to be influenced very maferi- 
ally by the dejith of cultivation and method of planting. 

The effect of subsoiling on root development of corn was investigated 
in a limited way. Plants grown on subsoiled plats showed a somewhat 
greater iieiietration than those on plats not subsoiled. 

The authors, from the work done, do not feeJ justified in drawing any 
general conclusions, and merely make a record of the facts as observed 
and express the hojie that Ihe work may serve to induce others to 
investigate the root development of ]>lants. 

Report of the botanical department, H. li. IIollky (Xovlh Dalota Sta. I!pl. IS97f 
pp. —'Plio author hriolly •roviows the work of his tlc])artnu*nt, stating that 

tlie invcMtigatioiis Jiavo hoen <‘oiniiio<l largely to tlic priiiciplcH of cultnn*. of field 
<Toj)8 and the study of diseases of erops. Some attention lias been given to the native 
plants, and a coiisiderahh^ addition to tin; Iu‘rh;irium is rep«>rted. Jtaeleriologieal 
investigations liavo occupied a iiortion of the author’s tiuu^. 

Culture tests of Tricholoma nudum, .1. (h>.sTANTix and ]j. Matucchot (Compt. 
lieiul. Acud. Sci. 126 {lS'J8)y Xo. 11, pp. 

On impregnating: the woody fiber of living trees with coloring solutions, I. 
SiiKviKVKV {Tnidi Imp. SI. Petei'Hburg Ohslvhestra yetttpcstrohpifntyehfei, ; aha. in 
Sehk. Khoz. i Lijesor., 1S-~) {1SU7), p. 210). —Among other things the author notes the 
importance of finding a suhstainai whii'h can be introduced into living plants in 
sntlicient <inantity to destroy parasites witliont injuring the ])laiits. A nietliod was 
discovered by wliich desired <iuaiitities of solutions eould he introduced into the 
loots without injuring the idants, hut to find a substance which will destroy para¬ 
sites when so introduced will recjuire further investigation.—i*. fireman. 

An investigation concerning the assimilation of free nitrogen by algee, P. 
Kossovk'H {Trndi Imp. Si. Pttvrshnry Ohsirheatni yr»fyeittrois2ntalye1yei, 26; aba. in 
Selsk. Khoz. i (^ycHor., 1S6 {lS97)y JW- 237, 23S). —Tlie author concludes that the lower 
alga* can not assimilate free nitrogen and that tlie observed increase in the nitrogen 
content of tJie soil co\cred witli alga*, and noiichlorophyhbearing organisms is duo 
to some of the latter.—r. fireman. 

Concerning the influence of formic aldehyde on germination, W. Kinzei. (Ztschr, 
Spiritnaind., 2t {1898), Xo. 26, p. 283). 

Origin and structure of lenticels, II. Devaux {Pompt. Jiend. Acad. Sd. raria, 126 

{1898), Xo. 20, pp. 1432-1433). 

A contribution to the biology of flowers, P. Knutu {Bot, Centbl., 75 {1898), No, 
6-7, pp, 161-163), 
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On the demonstration of nuclear division in the circulating protoplasm of a 
cell, D. W. Dknnis (Jour, JppL Microft,^ 1 (JSDS), No. p. 7-7). 

The demonstration of karyokinesis, II. F. KiNcjsiiruY (Jonr. Appl. Micros,, 1 
(1808), No. f), pp. 80-88). 

Experimental cytology, A. (Paris: Carre iSNaud, 1808, pp. VJn-{-101). 

Nuclear division in the basidia and the phylogemy of the Basidiomycetes, 
II. O. JuEL (Jaln'h. H iss. Boi., 8J (1808), No. J, pp, 8G/-888, pi. /). 

Concerning the centrosomes of the animal cell and their homologues in plant 
organs, H. Nkmec (Jiiai. Aiizchicr, 11 (ASYAS'), So. JJ-.M, pp. fu/s. 18). 

On the metabolism and structure of halophytes, H. Diels (Juhrh. H'iss. Hot., 32 
(1808), So. 2, pp. 300-322). 

On the occurrence of calcium oxalate crystals in the embryo of some legumi¬ 
nous plants, J. ('. CasTKonon’o (Aili Accad. Sri. Nal. Catania, /. scr., 11 (ASYAS’), p. 
30, pL 1), 

Contributions to the knowledge of geotropic movements of plants, F. 

C/APEK (Jahrh. H iss. Hot., 32 (1808), So.2,pp. 113-308, fujs. 7). 

Practical plant physiology, Det.mer {Setr ForA; The Macmillan Co., 1808, 
pp. A9-|-,S.7.‘7).—Tliis is a translation l»y S. A. Moor of tin* si'cond (Jornnin edition ot this 
work. It is an introdnetion to orii^inal restaireh lor students and teachers ot nat¬ 
ural science, medicine, ajuricnlture, and Ibresiry. 

Introductory lecture in a course of vegetable physiology applied to agricul¬ 
ture, F. F. Dlukuain (Ann. Apron., .7 (1808), No.3,pp. 103-Hi). 

Concerning the physiological action of arsenic on vegetable organisms, .1, 
Stoklasa (Zlschr. Landtv. rersuchtc, Oesterr., 1 (1808), p. 131; ahs.in Bot. Ccnthl., 7o 
(7tSV9iS’), So. 10, pp. 301, 303), 

A contribution to the subject of the nitrogen nutrition of leguminous plants, 
J. Lutoslawski (Ber. Plnjsiol. Lab. Landw. Inst. Ilallc, 1808, So. li,pp.32). 

Secondary growth of the fibrovascular bundles in monocotyledons, M. (.'. 
(^t^eva (Assoc. Francaisc Avanc. Sci., 1807, pp. iOO-C '!). 

A practical photomicrographical camera, II. IlArscii (Jonr. Appl. Micros., 1 
(1808), So. 3, pp. 01, 03, Jiffs. 2). 

A text-book of microphotography, K. NepiiaTss (Lchrbnch der Microphotog¬ 
raphic. Brnnswick: Harold Brnhn, 18!f8, 7. ed,,pp. S V-\-A3l, pis. l, j\(is. 02). 

Notes on microscopic technique, D. (). IIuitEU (Jonr. Appl. Micros., t (ASYAs), 
No. 0, pp. 102-103). 

Apparatus for removing air from mounted slides and material, D.'I'. .Mac- 
DOIKIAL (Jonr. Appl. Micros., 1 (1808), So. i,pp. 73, 71,Jig. 1). 

An improved form of wash bottle for microscopists, W. (\ Siukgis (Jonr. 
Aitpl. Micros., 1 (1898), No. l,pp. 73, 70, Jig. 1). 

The use of soap for embedding plant tissues, F. M. NN'ilcox (Jonr. Appl. Micros., 
1 (1808), No. l,pp. (18, CO). 

An improved form of paraffin embedding table, II. II. Ward (Jonr. Appl, 
Micros., 1 (1808), No. 3, pp. 88,80, Jig. 1). 

A method for improving paraffin for section cutting, F. Smm m (Jonr. Appl, 
Micros., 1 (1808), No. l,pp. C7, 08). 

Some points on the technique of paraffin embedding, F. II. Lamb (Jour. Appl. 
Micros., 1 (l8!tS), So. l,pp. C3, Ci, Jigs.3). 

A combination of the paraffin and celloidiii methods of embedding, F. Daiii.- 
GKEN (Jour, Appl, Micros., 1 (1808), So, 4,p, C7), 

Work of the ichthyological section of the Russian society of acclimatiza¬ 
tion of animals and plants (Moscow, 1807, vol. 2, pp, 272, pis. 2; abs. in Brisk. Kho^. i 
Lgesov,, 185 (1897), Apr.,p. 241). 
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FERMENTATION—BACTERIOLOGY. 

Report of the agricultural-bacteriological laboratory, 1896, A. 

Tiieoktistov (ScJsh\ Khoz. i Lyesov^ 18r> {J8!)7)j Jan,jP2).J-4 ),—The work 
of tlio (xoveriiinent laboratory dnriii|? the year 1896 was confined mainly 
to studies of cultures of bacilli which kill iield mice. Prepar«atioiis were 
completed for field experiments in tlie destruction of marmots (I8per- 
mophiluH/uJiuis) through the agency of bacteria. Four species of bacteria 
were studied both microscopically and biologically. The investigation 
is to be published in detail later. The number of shipments of these 
ba(*teria (uiltures to correspondents and the amount of culture shipjied 
is noted. Fxj)eriments were also made to determine whether the dis¬ 
ease caused by these bacteria is transmitted by means of the excrement 
of diseased mice. It was found that the disease was readily trans¬ 
mitted in this way. A more coinjilete account of the results is to bo 
given later.— p. fireman. 

On the morphology of the yeasts, A. Si^ifYnLowsKY {/ootomirhes Lah. KL Vniw 
CharioWf lS!f7fP. lOOy i)\. /). 

Cytological studies of yeast, F. A. Jansskns and A. Lkrlanc (Cellule, 14 (lS9tS), 
2so. ly pp. ,yil~:'J4:ly />/.s. 4; (fh.s. hi Hot. Ceiilhl,, 79 (/.VMV), Ts’o. 10y pp, oOly 301). 

Variation in beer yeasts and other saccharomycetes, K. C. JIanskn (/Asvhr. 
Cesam. Hrauw.y ISOS, A'o. IS, pp. 119-211; 19, pp, 134, 239), 

New investigations on the subject of yeast fermentation, A'ouniikckk (Juhres- 
her. Weslfal, l*roriuz. \‘er. MihiHter, 13 {lS9(l-97), pp. 13f-t3il). 

Ammoniacal fermentation due to molds, O. Sf.m al (Ann. Charm., 1S9S, No. 7). 
The sterilization of musts and yeasts, A. M. Dksmoitmns (Mouit. Jln.,lS9S, No. 
41, pp. 173, 17f). 

On the destmetion of typhoid bacteria in cider, E. P>oi)iN (Ann. Inst. Pasteur, 
11 (ISOS), No. 7, pp. 43S~4(rf). —Tlu‘ autlior Htates that typhoi«l l)acteria in cider are 
killed in from 2 to IS lioiirH. 

A method of preserving culture media, F. T. inoracTTi (Jour, Appl. Micros., 1 

(1S9S), No. 4, pp. ';a 73). 

Agar-agar: The preservation of culture media, M. P. Ravknel (Jour. Appl. 

Mienm., 1 (ISOS). No. C, p. lOG). 

The artichoke as a medium for bacteria, M. Rooku (Compt. Pend. Soe. IHol., 5 
(1S9S), pp. 7(19-771; ahs. in Hot. CenthL, 75 (1S9S), No. 10, pp. 300, SOI). 

Concerning the plasmolysis of bacteria, \V. Podwvssotzky and R. Taramon- 
KHINF (Auu. Just. J\i8teur, 12 (1S9S), No, S, pp. 501-509, pi. 1). 

Growth of anaerobic bacteria, Trexk^ianx (Ceuihl. Haki. u. Par., 1. Aht., 23 
(189S), No. 14, pp. ms-l()43; 25, pp. 10S7-1090). 

On the simultaneous production of black, blue, green, and yellow pigments 
by a pyocyanic bacillus, Ciiaurin and Dr Nittik (Compt. Pend. Hoc. JHol., ISOS, 
July). 

Concerning proenzyms, E. Ducn.Aiix (Ann. Inst. Pasteur, 12 (1S9S), No. G, pp. 
407-11G). — A critical review is given of the literature relating to proenzyms or 
prodiastases. 

Concerning oxydase and the guaiac reaction, J. GrCss (Her. Dcut. Pot. (resell., 

16 (1S9S), No. 5, pp. 129-139). 

A new thermo regulator, F. G. Now (Jour. Appl. Micros., 1 (1S98), No. 5, pp. 
91, 92,fiys. 2). 

Thermo-regulated water baths for the bacteriological laboratory, V. A. Moore 
{Jour. Appl. Micros., 1 (1898), No. G, pp. 108,109,figs, 2), 
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ZOOLOGY. 

The economic status of the mole, JI. Wilson {Pennsylvania Dept. 
A()r.BuL31^j)p.d2^figs,12 ).—The bulletin contains a study of tlio life 
history, habits, etc., of the species of the mole family indigenous to 
Pennsylvania {IScalops aquaticnSj IS. hreicerij and CondyJvra erisfata), 
the economic relation of this family of mammalia to agriculture; and 
a tabulated statement intended to show the distribution of the mole 
ihroughout the State, this latter information being derived from (cor¬ 
respondence. 

The stomachs of .‘Ih moles were examined. The data furnished by 
this examination show that tine mole doccs not take vegiclable matter 
into its stomach intentionally as food. The author believes that his c^on- 
clusion that the mole is an insectivorous animal is substantiated by the 
dentation. The mo\o has abundant opportunity to obtain vegetable 
food, but with the exception of small quantities of such material it 
apparently subsists on insects and worms, wliic.h are nume diflicult to 
obtain. 

Its p»HmIisir liabit of burrowiiij^ among tbo roots of grasses ami other plants, 
'wheio it must ofpm seize qiiiekly prey Iial»le to oseape, will aeeoimtsatisfactorily for 
the ]>resoiice of small fragments of vegetable tissue in its stomach. 

“Mn conclusion, in linal, is that, proving the mole to be an Mnscetivorous' mam¬ 
malian, is likewise iiroving its life work to be beueiieial to tbo agriculturists, since 
of the vast amount of insect life taken as food by the mole, the larger part of it con¬ 
sists of insects whose whole existence is deleterious to plant life, they being vege¬ 
tation eaters and destroyers; and that the annoyance caused by the mole by its 
burrowing under and disturbing tlie roots of growing plants whih* in (jucst of fot»d 
is more than com]>ensated by its destroying and removing tborefrom tln‘ insect life 
feeding upon the vitality of these plants.^^ 

The author believes that the damage caused by tlie eating of grain 
seeds and fibrous roots, and the gnawing of roots of a tuberous nature, 
is due to the ravage>s of the mouse family (Arvicolime). 

As a matter of fact, the runways of tbo undo arc taken possession of ami oecnpied 
during the latter ]»art of tbo summer and autumn season by the conimou brown 
MicUV or ‘meadow’ mouse {Arvicola riparia). 

“This mouse, which undoubtedly does the most extensive damage to vcgidation of 
any of our mammalia* (being not only granivorous but herbivorous), makes its nest 
during the early part of the warm season on the surface of the ground in the middle 
of a luxuriant bunch of grass or other vegetation of a clo86*aud dense nature, from 
which home it makes its runways or paths in all directions (cutting and eating the 
vegetation clear for a width of from 1.5 to 2 in. in order to make these paths). AVTu'U 
the vegetation is taken from the fields during the liarvesting of cro]is, or so clostdy 
cropped by the grazing of the cattle as to offer but scanty biding places from its 
natural enemies (the hawk and the owl, the fox and the skunk), this mouse takes 
up its habitation under brush piles, ‘worm' fences, and rocks, or in stone piles ami 
the underground runways of the mole. The latter it somewhat modifies for its own 
use and convenience by cutting openings thereinto every 2 or 3 ft. of Imigtb. The 
mouse, having thus become- domiciled, follows the runways in all their ramilications, 
and as the mole in its search for food has driven these underground passages to 
those places where insect life is most prolific, amidst the densest vegetation, so the 
mouse, following thereafter, has supplied, with little trouble to itself, the vegetable 
food it so desires.^' 
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the jiuthor does not believe that moles cause tlamaf^e by 
eating vegetable food, yet the fact is recognized that much annoyance 
may b(‘. caused by their ^‘works’’ in lawns, tlower beds, etc. A number 
of means of* exterminating moles are mentioned. Tliese includti traj)- 
l)ing, poisoning, and driving them away by placing such substances as 
mineral pitch, gas tar, or otlicr materials of an unpleasant odor in their 
runways. 

The distribution of moU‘s in IN‘iinsylvania. is shown in soiin^ detail in 
tabular form. 

Are vegetable substances found in the stomachs of moles? \\ A'uadi {Schk. 
J\ho:f. i /.}j€Hor., ISd (1<SV7)^ ftp. —(^ontniry lo Mui ^eiitirally ac.ccptou 

iliat moles exc'lnsivoly on animal snhstama^s, tin* aiitlior Ibiiml snl)8taiic(*.s 
of vogetalile origin in 17 out of 42 stomacliH invrsligated.— 1 \ fihkmax. 

Ornithology of North Carolina, .1. AV. P. Smith wk k (\orth (Uirolina Sia. HiiJ. 
14fi pp. lD~>-2.2Sy map 7).--This is a list of lln* birds of North (Carolina with notes on 
each species, 'fin* spcc.i(‘S lis((*d nnmhcr 202 and then* arc 22 which the author says 
should o< cur in the Stale since they are found in neighboring States. 

Life zones in New Mexico, T. D. A. CocKKinoLL (\rir Mrjico Sta. liul. 44^ 
pp. i f). —'fhc. l)nll(‘tin aims to give a broad outline of the subject of the N(wv Mexico 
life zoiK's, with some illustrative <letails, fuller data to he juihlisln*<l later. 4’ho 
main life zones recognized in N<‘W Alevieo are the 4ht*t“lcss Zone, above the, timber 
lim*; tlie black Timber Zone, from about 10,000 f(‘et eh^vation to tin*, timber line; 
the Alid-alpiue Zone, from about S,000 to 10,000 fe<‘t elevation; and the Transition 
Zone, about 7,000 f(i‘et elevation. 

Some notes on Nebraska birds, L. bm’M.u (X<>hrafika I/orl.>^(H\ I!pi. 7Sf)(>,pp. 

51). —4'he pap(‘r giv«‘S some general rcinarlvs on birds, the text of tlie 
N(‘hraska bird h*nv, and a list of Nebraska birds, together with notes on their 
ahiindaiiee, migrations, breeding, food habits, ete. Of tbe 780 s])e(do8 »)f North 
American birds I In are recorded as visiting N( braska, 227 as breeding and 100 as 
wintering in tbe State. 

Report of the State zoologist, b. IF. Waukun {PcrntHifirauia Dept, of Agr. Hal. 
3ffPp. —Among other things it is n<»t<‘d that many of the birds and other 

animals Ibr w liich bounties are otrered an*spcei<‘s that subsist lajgef> on detrimeiita] 
forms of animal life. The ])lan of otferiiig bonnti(*s is not eountenaneed. 

Investigatiims of tbe stomach of the English sparrow prove beyond all doubtthat 
it fciMls upon cmeals, ripe fruits, and buds and blossoms of slnuh*, and fruit trees, and 
tliat the t(*mler growth of tln^ grajie au<l other vines ai i* espc'cially attacked. It also 
dcstroNsthe young and the eggs of valuable insectivorous birds. Paj)(*r8 are noted 
on ravens, eiows, Jays, and shrikes, on skunks and their economic value, honsehold 
nests, interesting facts concerning game, and jiiisccllaneous natural history notes. 

Report of the Commissioner [of Fish and Fisheries], 1896 ( f \ N. Com. Fish and 
Fisheries Upl. pp. ^'7,2, ph. (iJ ).— In addition to the re])ort of the (h>in mission or, 
the, volume contains Uejiovt on the ])ro]>agation and distribution of fooddishes, by 
AV. de> C. Kavenel; Keport u})ou the iininiry respecting food-lislics and the tishiug 
grounds, by l^athbuu; and Rejiort of the division of statistics and mothods of 
tbe tisheries by 11. AI. Smitli. The appendix includes, among other articles, the 
following: Notes on the <*xten8ioii of tin' recorded range of certain fishtis of the 
United States coasts, by II. AI. Smith and AV. C. Kendall; Notes on the food of four 
species of the cod family, by AV. U. Kendall; Ifeimrt of a survey of the oyster regions 
of St. Vincent Sound, /i])alachicola bay, and St. (leorge Sound, Florida, by F. Swift; 
List of the available publications of the Commission; Statistics of the fisheries of 
the interior waters of the United States, by If. Al. Smith, .ami notes on tbe fisheries 
of the J’aoific coast in 1825, by \V. A. Wilcox. 
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Report of the Commissioner [of Pish and Fisheries], 1897 ( V. S. Com, Fixh and 
Finhericft Itpt, 1807j pp. ( >LXXI 810,ph. SO, fign, SO ).— Tho volume contains the report 
of the Comniissipuer; Report on the pro p;i gat ion aiul distribution of food-lishes, by 
W. do C. Ravenel; Report of tlie division of scii*ntifie iiupiiry, by H. M. Smith; 
Report of the division of statistics and iiiothods of tho fishtiries, by II. M. Smith ; and 
Report on the work of the Alhalroxx, by J. F. Moser. 'J'he a]>pendix contains “A 
manual of tish culture.” (See below.) 

A manual of fish culture, baaed on the methods of the United States Com¬ 
mission of Fish and Fisheries ( F. S, Com. Fish and riHltrriex, /8H7, pp. 340, jds, SO, 
figs, 30). —The volume contains detailc<l directions lor tins culture of salmon, trout, 
bass, and other fresh-water and salt-water fish; also chapters on the American lob¬ 
ster, transportati«)n of tish and tish eggs, spawning scasjui, character of fish eggs, 
])eriod of incubation, the »‘dible trogs of the Fnited States ;itid their artificial 
miltivation, oyster culture, and elain <‘ulture. 


METEOROLOGY—CLIMATOLOGY. 

Monthly Weather Review (T, IS. M eathvr liurvau,, 

^lonthly Weatlior lirrietr^ 26 {J89S)., Nos. /, py. charts 8: 6, pp. 

J95-2J0^ ftp. 7, charts 13; pp. 2tJ-20C^ charts ; ). — In addition to the 
usual meteorological suniniaries, No. t contains special artittlcs on A 
visit to tln^ highest nieteorologi<*al station in the world, by K. de 0. 
Ward; Seismic and oceanic noi.s(‘s, by S. W. Ivain; Meteorological work 
in Ahiska, by A. »I. Uenry; The international aeronantietil (‘onference, 
by A. \j, Ixotch; The eighth general meeting of the ( lerinau Meteorolog¬ 
ical Society, by A. L. Uotch; Climatic <lata bearing upon tlie culture of 
the date palm, by A. J. Henry; Temperatures obtained by kites at Ber¬ 
gen Point, New Jersey, by 11. L. Allen; Bainfall of Masaya and Gra¬ 
nada, Nicaragua, by A.»). Henry; and notes by the culitor on the rainfall 
and outtlow of tho Great Lakes, mountain stations in Australia, tin 
roofs as lightning conductors, temperature of lake water, meteorology 
of the second Wellmann expedition, notes from l eports of the climate 
and crop sections, recent eartlnpiakes, and liglitning on the kite wire. 

No. o contains special contributions on Moistnie tables, by G. F. 
Marvin; The umbrella (Jond, by W. 1). Johnson; Voluntary met(‘orolog- 
ical and crop reporting stations, by F. J. Walz; and Observations in 
the Klondike, by U. G. Myers; and notes by the editor on convention 
at Omaha, evaporation and tem])erature, climatology, Blue Hill observ¬ 
atory, insurance against drought, tho character of the evening, climate 
of Liberia, tlie rainfall and*outllow of the Great Lakes, oceanic and 
seismic noises, electrical storms in Kansas, meteorological supersti¬ 
tions, frost formation and ice columns, prairie skies, a new gas in the 
atmosphere, notes from the reports of the climate and crop sections, 
and recent eartlnpiakes. 

No. 6 contains speia’al contributions on A new method of observing 
the direction of movement of the atmosphere, by IT. W. (dough; Ivites 
withiu a thunder cloud, by T. Hoveiulen; Meteorological extremes at 
Northfield, Mass., by A. 1). Ldmer, Jr.; and Baiiifall at Firmeza, near 
Santiago, Cuba, by J. Monroe; and notes by the editor on seasonal 
8192—No. 4-3 
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forecasts in Oregon, iiieteoroloj^ical observations in the Klondike, 
Weather lUireau servi(*e in Alaska, notes from th(‘ June re])orts of the 
climate and (u-op sections, a high rainbow, li^htnin^* oifthe kite wire, 
currents induced by distant lightning, new use for kites—the telephone 
kite, safety fuse for liglitiling on the anemometer, wliich trees attract 
lightning, tin roofs as liglitning conductors, rain guslies and thunder¬ 
storms, the origin of atmospheric electricity, anomalous and sporadic 
auroras, moonshine and frost, waterspouts, periodic fluctuation of the 
Great Lakes, historic droughts in the United States, intei national bal¬ 
loon ascensions, June S, 1808, the Smithsonian weather xiredictions, 
Broun’s law of winds and currents, seasonal forecasts in India and 
America, earthciuakes in Xew Brunswick, recent earthi]uakes, mathe¬ 
matics and meteorology, and meteorology by correspondemte. 

Climate of Cuba; also a note on the weather of Manila, VV \ K. 
Phillips (f" S. Dept. Ag>\j Weather lUirean Dal. pp. 2 :>).— This is a 
brief compilation of all available data on temjierature, rainfall, and 
other (dimatic features of the island of (hiba, with a bricT note on 
weather conditions at Manila, in the IMiilip])ine Islands. For ])urposes 
of comparison the temjierature, rainfall, and number of rainy days at 
Washington, D. (L, and Xew Orleans, Louisiana, have been introduced 
in several of the tables. 

‘^Tlio sinninor tomixMatiin* (June, July, ami August) of llahaiia is 82'^ F., 

that of Now Orloaiis 81.6 ' F., au<l that of Washington 75 F. Tho liighost tomper- 
aturo recorded in 10 yiairs at Jlahaua was lOOJP F., wliilo at Washington the highest 
teiiiprraturc has hcen 101 F. 'J'ho average annual rainfall at Hahana is 51.7J in., 
and is less than that at N<‘\v Orleans, which is 60.52 in.; the rainfall at Washington 
is 41.70 in. . . . During 1 30 years] 5 occasions have happened wlnm as much, or 

more, rain icll in llie usual dry season as in tliorainy season. The, avanage amount 
of rain falling in tlio uiiny season, which extends fnnn May to <)< tohci‘, is 32.37 in. 
Ill tho same months the average rainfall for Xew Orleans is 27 in., and for Wash¬ 
ington 24.10 in. 

[At Manila] the aver.age temporatnro of the year is 80'^ F. Th(» months of 
April, May, and June are tln‘ hottest ]>ai t of the year. May, with an av(*rage tem¬ 
perature of 84'^ F., is I he, liottost of the throe. December and January are the cool¬ 
est mouths, eMch with an average temporal me of 77'^ F. The highest thermomoteT 
reading recorded is 100'1".; this was observ<*d in May. Tho lowest reading recorded 
is 7t , and was observed in January. 

The averag(5 relative hnmi<lity is 78 per cent. That of tin* most humid month, 
which is Sept(miher, is 85 per cent, and that of tho least humid mouth, which is 
April, is 70 per cent. 'J’he averagt^ absolute linnudity is 8.75 grains in a cubic foot, 
it is greatest in August and least in February. 

^^The avcrj'fge annual rainfall is 75.13 in., of which 43.60 in., more than 57 per 
cent, fall during the months of July, August, and Se)>tember, and 50.74 in., more 
than 80 per ctMit, fall from Juno to Oc'tober, iiicln8iv(\ 8<‘ptemher has tho largest 
average' fall, 15.01 in., and F<*hrnary the smallest average fall, 0.47 in. The lieaviest 
rainfall in any one month was 61.13 in., in September, and soiiietiines no rain at all 
has fallen in February, ]Mareh, April, and May. 

^MJepartures from tho average rainfall are in some instances remarkable. For 
exami>le, as much as 120.08 in. have fallen in om; year and as little as 35.6.5 in. in 
another. Still more remarkable was the fall of 61.13 in. in one September, and that 
of only 2 in. in another Sejitemher.’' 
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The necessity of studying the haze, A. A. Schulz {Ept. Sei. Comm. 
Min. Agr. and Oort, Estates. St. Eetersburg, JJ2; abs. in Selsk. 

Klioz. i Lijesov.y 187 {1897)^ N^oc.^ p. f f2). —Among the meteorological 
factors unfavorable to vegetation the haze, which is often observed in 
eastern and southeastern Russia, is of considerable importance. Sev¬ 
eral o])inions exist concerning the origin of this phenomenon, which 
acts very injuriously, es])ecially on the ripening of cultivated ])lant8. 
ii^ome regard it as a result of the earth’s storms; others believe it to be 
the smoke of forest and moor (ires; still others consider it as a purely 
local phenomenon whi(*1i may be induced by dilferent causes (dust 
storms, evaporation from the soil, etc.). The (piestioii as to the real 
causeof this phenomenon, however, remains open bei^auseof insuthcient 
study. In view of the importance of reaching a solution of this ques¬ 
tion the author rtM'ommends that obsei vations on haze be made a part 
of regular meteorological observations and gives an outline plan of 
observations on this subject. It is stated that the Russian scientiiic 
bureau, acting upon the suggestion of the author of the report, has 
adopted measures for gathering more data on this subject. —P. fireman. 

Weather freaks of the West Indies, F. F. Ostwalo 8ri. Mo., .If \o. 

pp. —Pojmlar notes on tlio nature and eanses of the sadden liot and cold 

waves, droughts and cloud-hnrsts. ainl Inirrieanes, ey<*lone8. and stilling ealins which 
charaeterizo the eliinato of the West Indies. 

Investigation of the cyclonic circulation ajid the translatory movement of 
West Indian hurricanes, Henito Vinks ( Depi. fVeallur llureau hoc.PlSy 

pp.S4). —This is a translation by C. Finley of .an article ])ropared for presentation to 
the M<‘tcorological (^ongn*ss at Chicago in 1S!13, which tin* (diief of the Weather 
Jhirenu regards ‘^as the most satisfactory statement ol* tin* laws and [>henomena of 
these st()rms wdiich has yet been made.” 

The influence of vegetation on climate and rainfall, ,7. (i. o. Tkpcku {Adelaide 
Ohserrer, ISff.S, Mai/). 

On the influence of forests on the occurrence of hail in European Russia, V. A. 
Tai{(}onski {Moucow: Society for Insurance of (^rops Aynhist Ifail, lS9S,pp, 
map 1; rev. in Selsk. I\ho 2 . i Lyesor., {lS9S}y Apr.,}*- —The author concludes 

that tin* contour of the surface of the soil, its <*ompoMition, and the distribution of 
forests are the chief invariable factors of hail phenoincna.—p. fireman. 

Instructions for obtaining and tabulating records from recording instruments, 
C. F. Marvin ( F. S. Dept. Ayr., Weather Bureau Doc. 1G7, pp. d/y fys. .?).—A maiUial 
designed especially for Weather ihireaii observers. 

Instructions for aerial observers, F. Marvin ( F. S. Dept. Ayr., Weather Bureau 
Doc. KUfy pp. flfy pis. S,fys. If). —A manual of instruction “ for the guidance of aerial 
observers in the care and managoinent of instmimnits and apparatus employed in 
making aerial observations with kites.” 

On an absolute actinometer, A. Crova {Compt. Bend. Acad. Sci. raris, 1I6 {ISOS), 
No. i>Oy pp. IffOd-ldOS). 

On the rainfall, quantity of snow, and evaporation in the river basins of Euro¬ 
pean Russia, E. A. Heinz {St. Vetershury, ISOS, pp. o4~^XXXI V; rev. in Selsk. Kho::. 
i Lyesov.y ISO {ISOS), June, pp, 71(1, 717). 

Normal annual sunshine and snowfall, A. ,1. ITenrv (F. S. Dept. Ayr., Weather 
Bureau Doc. 162, pp. 5, chart 1). —Tin* annual jiercontage of sunshim* and the total 
annual snowfall by calendar years for each of the regular Weather Hureau and (Can¬ 
adian stations are shown in tables and in a colored chart. The amount of snowfall 
is given in inches as it lay on the ground. 
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Annals of the magnetic and meteorological observatory of the Imperial Novo- 
Russian University at Odessa, 1896, A. Ki^ossovski {Odessay 1897, pp* <954- 
CCLXXXV; ah$. in Selsk. Khoz. i Lyesov,, 188 (IsOS), Feh,, p. 470), 

Meteorological observations, .1. K. Ostuanoeh and A. C. Monahan {Maasaohu- 
setts Hatch Sta. Met. Hals, Hi, 118, and 114, pp. 4 each). —These bulletins contain the 
usual weather notes and summaries of ineteorolof^iral observations during the 
months of April, May, and June, 18118. 

Monthly bulletins of the River and Flood Service for April, May, and June, 

1898, P. Morkill ( TL S. Dept. Ayr., Weather Jhireaa Doc. 160, pp. SO, chart 1; 164, 
pp. U, chart 1; 169, pp. 14, chart 1). —In addition to tlie usual data, the April bulletin 
contains special r«‘ports on the saving of life and property in the lower Mississippi 
Valley as a result of Weather Bureau flood warnings during the spring of 1897. 

Meteorological review. Report of the meteorological service of the south¬ 
west of Russia in 1896. Second ten-year period, I. A. Klossovski {Odessa, 1897, 
pp. 87; ahs. in Sehk. Khoz. i Lyesov., 188 ( 1898), Feb.,p. 469 ). 

Report of the Chief of the Weather Bureau, 1896-97 ( F. S. Dept. Ayr., treather 
Bureau Jtpt. 1896-97,pp. X-\-4Sl, pis. 61, chartH SS). —This report is divided into eight 
parts. Part I is an administrative report, which has already been noted (K. 8. K , 9, 
p. 630). Part IT gives a list of observing vstafioiis; hourly averages of atmospheric 
pressure, temperature, and wind from records of automath; instruments at 28 sta¬ 
tions ; average temperature and pressure in inch(;s and thousandths for each hour 
of 75th meridian time; velocity ami frequency of wind; and moiuhly moan values 
of pressure, teinperatun*, and wind for the lustrum 1891-189.'>. Part III gives 
monthly and annual meteorologh'al summaries for 142 Weather Bun^au stations. 
Part TV gives monthly and annual means and extreim^s td' teiiqierature and dates of 
first and last killing frosts. Part V reports monthly and annual precipitation. Part 
VI gives miscellaneous meteorologi<*al tables, <*harts, and reports, including pressure 
distribution and prevailing winds, January and July; normal temperature; charts 
of sea-level temperature; monthly departures of tem])orature and precipitation in 
J896 by geographic districts; cloudim*s8; relative humidity; sunshine, snowfall; 
descriptions of local storms and tornadoes; and the West India hurricane of Sep¬ 
tember 29 and 30, 1896. Part VII is devoteil to the amount, variation, and distribu¬ 
tion of rainfall in the ITniled States liy seasons and by districts. I*art VIII is a 
report on floods of the Mississijipi Kiver, which has already been noteil (E. 8. R., 9, 

p.816). 


WATER—SOILS. 

A preliminary report on the soils of Florida, M. Whitney ( JJ. 8. 
JJept. A(/r., Division of 8oils Bid. olypls. O^ fitjs. ,i ),—The types of 

soils reporttHl on are, first, second, and third quality high pine land; 
pine Hats of the so called ‘‘Hat woods;” the light hammock, the gray 
or heavy hammock, mixed land, heavy marl hammock; pineapple laud; 
Etonia scrub, the spruce-pine scrub; and the Lafayette formation. 

H 

^*Tbe imncipal localities and interests examined were the tru<‘k areas around 
Gainesville, Ocala, Orlando, Grand Island, Baitow, and Port Meade; the tobacco an;a8 
of the 1-iafayettc or ^ red-land^ formation at Quincy, hb well as the new tobacco an'as 
at Ocala, Bartow, and Fort Meade; the pineapple districts at Orlando, Winterhaveu, 
and along the east coast from Fort Pierce to Palmbeach; also the extensive scrub 
lauds at Altoona known as the Etonia scrub.” 

Four grades of pine lands are noted—pine flats or ^‘flat woods,” and 
first, second, and third (luality of high pine lands. Of these the second 
quality of high-pine land s are the most extensive and important. These 
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soils are especially adapted to ti'uck growing on account of the evenness 
of tbe water supply which they maintain. Four per cent of water seems 
to be an abundant supply, and <» per cent makes the soil quite wet. 

‘‘Nearly every iniportaut variety of truck crops is grown upon these soils. 

“Truck crops seldom suffer ou these soils from drought. It is claimed that iu one 
year a crop of tomatoes was secured with but I in. of raiu from the planting to the 
harvesting of the crop. CiTlamly a. <lry perioil which would cause a most disastrous 
drought upon the soils at the North app<‘ars t<» have hardly any effect on the crops 
of these truck soils. JSeveral weeks after a rain the soil immediately uuder the dry 
suiface IS so moist that it will hold together when niobled in the hand.’’ 

Tlic hammock lands aic cliaractcrized by a native growth of hard¬ 
wood trees, princi])ally of oak, hickory, magnolia, dogwood, and the cab¬ 
bage palmetto, and are considered the most valuable in the Slate for 
general agricmltural ])urposes. They have proved esiiecially valuable 
for the culture of tobac.co. They maintain on the, average about 8 per 
cent of water. 

“ [ Ill order to secure the tobacco cro]» from injury by drought] a. very thorough sys¬ 
tem of irrigation is being prio ticed on tbe hammock lands. It is claimed that the 
crop matures in from 15 to 50 days uud(*r Judicious irrigation, against GO to 70 days 
without irrigation. It is also claimed that it makes liner wrapper leaf. 

“The irrigation outfit <*ousists of an engine phu;ed near a water course, with a 
capacity of about 1 liorsejiower per acre, and 1-in. or U*in. iron pil>e laid near the 
surface of the ground for mains and laterals, the laterals being about 100 ft. apart, 
with hydrants every 50 ft. Tanks arc frccjueutly us(‘d, hut it is considered prefer¬ 
able now to pumji direi^tly into the mains so as to insure sutticieiit pressure. Nozzles 
are used which give an even spray, and which are moved from liydraiit to hydrant 
by an attendant as the work jirogTesses. Such an irrigation plant for a field of 20 
acres or over costs from $100 to $150 per acre. Where the hyilrauts are not suffi¬ 
ciently close to cover the ground with spray a hose is used with a movable spray to 
water the space between the laterals. 

“Very recently the method of shading, which has lieeii used with great success in 
the pineapple fndds, has been adopted in connection with the tobacco.” 

On the Ktoniii scrub lauds there is a dense growth of scrub oaks and 
low bushes and plants. Ko grass is found, and only the most hardy 
desert plants grow. The border line between these soils and the high 
Ijine laud, on whhdi the trees are large and vigorous and the ground 
covered with grass, is sharply defined. ‘‘There is no apparent reason, 
from the chemical or physical examination, to account for this difter- 
eiice in the native growth^’ ou the two kinds of land. 

Pineapples are grown extensively on the high pine lands. On these 
the soil is a coarse, almost pure white sand, apparently devoid of plant 
food. The subsoil is either a coarse white or yellow sand. As regards 
physical condition, as well as chemical composition, tlmse soils appear 
to be absolutely uiisuited to agricultural purposes. Nevertheless, with 
proper fertilizing, shading, and irrigating they have proved very valu¬ 
able lor the production of pineapples. 

The soils of the Lafayette formation iu western Florida are fine, light, 
sandy loams, resting upon what appears to be a strong clay subsoil of 
considerable depth. The loam soil contains about 5 per cent of clay, 
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the subsoil upward of 30 per cent. However, these soils contain only 
about 8 or 10 per cent of water as compared with 18 to 22 per cent 
maintained by similar soils in Pennsylvania and Ohio. 

A comparison of the mechanical analyses of dilferent Florida soils 
sliows a great similarity in composition and texture. The percentage 
of clay is, as a rule, very low. No difference was found in the texture 
of these soils which would in any way explain th<‘ diOerences in their 
natural vegetation and agri(*ultural value. Chemical examination and 
determination of the soluble salt content in tlie dilferent types of soil 
showed that not only is there a small amount of jdMnt food present in 
the soil, but that only about 1 per cent of it is present in soluble form. 

‘‘These results all seem to show that th(‘se types of Florida soil con¬ 
stitute a distinct class of soils, unlike the average soils of the humid 
portions of tlie United Htates.’^ 

Determinations of moisture in these dilferent soils show that their 
moisture su])ply is very uniform, and that a much lower percentage 
of water sullices for natural vegetation and for dilfeient cultivated 
crops on these soils than on similar soils in other regions. Thus, 
it was found that the hammock soil maintains on an average only 8 to 
9 per cent of moisture, and that this is amply suflicient for the growth 
of oaks and otiier hard-wood trees, while at least 15 or 29 per cent of 
water is necessary for oaks and similar liard-wood trees on soils in the 
North. Moisture determinations in the scrub and adjacent high pine 
land showed no apparent difference in the moisture content of these 2 
soils during the dry season. 

Detailed analyses of the different samples of soils and subsoils are 
given in tables. 

The bluff and Mississippi alluvial lands of Louisiana, W. W. 

Clendenin (Louisiana ^Stas, Special lipL Gvolngy and Agricnlhire, pt, 

pp. 2rp)-200 ),—This is a continuation of the geological and agricail- 
tural survey of Louisiana which has been prosecuted for a number of 
years (F. 8. Jl., 8, p. 382). in the jireceding report (pt. 3), brief con¬ 
sideration was given to tlie bluff lands of east and southwest Louisiana. 
The present report is confined to “a preliminary study of the border 
lands of the Mississipjn Liver which are directly the jiroduct of the 
river itself.’^ These are comprised within “a somewhat iriegular zone 
stretching over about dP of latitude and varying in width from about 
15 miles a(;^the Arkansas line to about 100 miles from the line of Five 
Islands on the southwest to Ticktaw Ki ver on the northeast.’^ The bluff 
lands east of the Mississip])i cover an area of about 1,900 square miles. 
Those bordering the alluvium of the west are of ‘Lsuch an iri egular and 
indeterminableextcntthat it is diflicultto estimate the amount in scpiare 
miles.’’ The topography, drainage, mineral products, and vegetation of 
these soils are briefly noted. 

The alluvial soils are classified as (1) front lands, (2) back lands, (3) 
swamp, and (4) deep swanij). The front lands are the border lands of 
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the Missis8i])pi and all of its ]>ayous. They arc made up of sandy soils 
on which the characteristic, vegetation is the live oak. Tlie soils of the 
back lands are finer in grain, and contain more clay than those of the 
front lands. The clay breaks np nnder cultivation into small rounded 
masses, which have given the name ‘‘buckshot’' to these soils. These 
2 classics of soils constitute at pr<‘sent the cultivated imrtion of the 
Mississip]>i alluvium. It is ditlicult to obtain a sufficient supjily of good 
water in this region. It is sugg(‘stcd that tlu^ ditliculty may be over¬ 
come, at least in i)art, by the sinking of artesian wells. 

tli(‘ trout 1 {iu<1h grjido into tin* back lands, so thcs»* ^rad(^ into the Hwaiii]>. 'the 
areas thus dosignat(Ml, while not nn easily drained as th<“ back laiuls, are iH*verthc- 
less capabh^ ot thorough drainage. 'I’ln y arc eonsiderrd as swamp ainl useless for 
cultivati<m only because under eomlitions thatha\e existed in tin* ]»a8t they have 
been too IVequently overllowed to inalv(‘- tlieir elearing and cultivation profitable. 
Under a system of ])iot<*etion that will shut out the Hood waters J’rom the master 
stn'aiiis they will become available, for cultivation. At present tlu'y are not so. 

Their tre(‘ growth eonsists (hietly of sweet and hlaek with some tupelo gum, 
lai •g(^ and ahundaiit; alumdaut ash of siiirieieiit size and (juality to make it valuable 
for manufactures; scaly-hark hickory; elm; red maph*; white, water, and willow 
oaks; sycamore; and <*y])ress. 'I'lie undergrowth, while still thmse, is marked by a 
failiiigof the cane. At ])resent these swamp lands are ehielly valuabl(3 for their 
snppli<‘s of hard-woo<l lumber. 'Pheir adaptation to cultivable uses, while possildo, 
must wait ui)on tlieir greater security from inundation. 

‘•'Pbe deep swamp area, ehielly valuable for its fon*sts of eypr(‘.ss and gmn, is sub¬ 
ject to too and too fr(a|U(‘ut iiuiiidatioii <*ver to la* used for eultivation; at any 
rate, not until more, availabb*, lands prove insiifticient for the increased population.” 

Attention is called to tlie large number of navigable streams in this 
region, tmd suggestions are made regarding protection against ovtt- 
tlow. Although the soils of the region have been lieretofoi e considered 
valuable (ddelly for tlic imodnction of cotton, rec.ent experiments Inive 
shown that tliey are ea])able of jirodmnng a superior grade of cigar- 
wiupper tobacco. The bind* lands also ]>roduce sugar cane with an 
niiiisnally liigh sugar content. The famous reri(|ue tobacco is grown 
on the alluvial lands of this region, and they have also been shown to be 
preeminently suited to alfalfa. Near New Orleans, market gardening 
on the alluvial soils has proven very ])roi1table, and in the extreme 
soutliern jiart of the region orange culture has brought good returns. 
The adaptability of the waters of the region to Jish and oysters and the 
rapid development of oyster culture in the coastal bayous and bays are 
pointed out. The results of the examinations of the soils of the region 
are reserved for a future report. 

The fertility of Oregon soils, G. VV. Sitaav {Oregon Sta. Jiul. 50, 
2 )p. 56, pi. /).—This is a continuation of work previously reported in 
Bulletin 21 of the station (K. S. R., 4, ]). 404). A general discussion is 
given of the imjxn tanee of <dieinical analysis of soils, origin of soils, 
functions of soils, constituents of soils and their functions, and texture 
of soils. The natural divisions of the State are described, and analyses, 
including determinations of coarse material, fiiui earth, water capacity, 
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hygroscopic moisture, organic matter, Inimus, and mineral constituents 
of 71 samples of soils from tlie different sections of the State are 
repoi ted. The averages for the main divisions of the State, as well as 
for the State as a whole, are given in the following table: 

.lrcraf/(‘ rompositioii of (ireijun noils. 


Aiiiilysis uf lin«‘ i Jirth. 


Willumoltr ScmlluMii K:istiMii 
ValU-y. I Ort>j4»»ii. ( 


Av(‘rji;ro 
ior uluJo 
vStalH. 


Vn’cettt. I J*er cent. Vn'ct'nt. 


Insoluble nialter . 

. »M. IK 

02.-15 i 

01). 59 

05. 08 

Soluble silica,. 

. a. 

H.74 1 

l.{. 12 

7.09 

Potassiiiin (»xi(l. 

. 23 

.-M 1 

.4:1 

.:$2 

Sodium oxid. 

. . l.S 

.21 ! 

»)■) 

.29 

Calciuiu oxid. 

. . k:{ 

‘) »)■) 1 

1. 22 

.97 

Ma^iiesiuiu oxid. 

. 79 

.KO j 

. 7.") 

.H2 

Mamrano-man^iauic oxul . 

. . U8 

.25 1 

. 10 

. 10 

Ferii *. oxid . 

Alumiiiiuiii oxi<l . 

•.v:;::;;;) '“•'■-I 


10. O'.) 

12. C8 

Sulphuric acid . 

. .():{ 1 

1 

.04 

.70 

Pliosphori<* acid . 

. . Ul 1 

1 .i:i 

.11 

.20 

AV^alcr and organic, mat ter . 

. JO 77 

9. 52 

0 21 

10. 05 

'lotal . 

. 99 77 

100. 02 

99.51 

99. 02 

Humus . 

. 1.0.} 


1.44 

2. 42 


Tlie bottom lands of the Willamette \bdley as a, rnl(*. ^‘liave a tend¬ 
ency toward clay loams wit h clay subsoils forming a hard pan.’’ The 
soils are divided into dark loam and gray loam, tlie latter running into 
the so-called white lands.” They are all, however, of about the same 
chemical composition. They are rich in phosphoric acid and hnmns, 
well supplied with lime, but deficient in potash. 

‘^Tlml. tljes<‘ .s >il.s should ho fairly w(‘ll suppliod with lime would ho OKp(*(;lod from 
a priori reusous on juv'ount of tho hasaltio orii»iii of a largo pari of thorn. 'I'ho limo 
in tho valley soils is not altogothor in tho form of ;i o.arhon.ito —imlo(*d, it is rar<< that 
siidiciont o.'irhon.'ito is pro.sent to oauso ovidont offorvo^sotmeo with .aoid—hutevon a 
casual ox.'iminatioii sIionns a very common occurnMioo of easily docmiiposaMc Z(M)- 
litos, principally ine.solito, from which, by weallieriiig, tho lime nniy ho constantly 
supplied.’’ 

In tlie hill country siuTouiiding the Willamette Valley, in its north¬ 
ern part, are found the so ealled ‘^shot lands,'’ which contain consider¬ 
able amounts of iron o:^id, together with (iiiartz, feldspar, and some 
hornblende, the iron oxid cementing the particles of clay together into 
small nodules which to some extent resemble shot, but which wear 
away in eiiltivation. These soils are usually well drained and easily 
worked, but wash badly in lieavy rains. They eon tain as a rule a fair 
amount of jmtash,a limited amount of lime, and are well supplied with 
phosphoric aeid. 

The soils of southern Oregon are stronger than the Will imette 
Valley soils not only in lime but also iu imtash, but Aveaker in phos 
jihorie acid.” The soils of eastern Oregon contain more lime than 
those of the humid or western area. They also contain a larger sup|)ly 
of potash, Avhich is more available than that in the soils of the Willa¬ 
mette Valley. Tho amount of phosphoric acid, however, is smaller 
than that of the western soils. 
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The influence of cliiniile upon the lime content and humus of the 
soils of these diffei ent regions is discussed, as well as the origin and 
treatment of alkali in the western or arid portion of tlie State and the 
adai)tal)ility of the various soils to dilierent systems of farming. 

The importance of the mineral humates as a nutritive medium 
for plants, (1. Xekedov (Srlsh\ Kho:. i isi {isff7), pp. 

1 il-Uiri). —The (luestion which the author seeks to answer is wliether 
the ])hos])horns and nitrogen which enlin* into th(‘ composition of the 
humus com|)ounds of tlie (ihernozein (black liussian soil) are assimi¬ 
lable by the higher plants under the ordinary c.onditions of cultivation, 
i. e., in the ])r(‘sence of init'roorganisms. 

The experiments carri(^d out (onsisted in the tirst ])la(ie of a repeti¬ 
tion of the (‘xperinumts of Kggertz with a soil washed with a dilute 
mineral acid, precautions being taken to carefully neutralize tln^soil after 
this treatment, and in the second place in growing idants in humus 
substances extracted from tlie chernozem, inoculating the hnmns ex- 
tra(d with the bacteria, of tluisoil. In order to neutralize the soil after 
treatment with the ai'id and distilhMl water the free humic acids were 
saturated with calcium carbonate. 

Tlie exiieriments were made with the chmmozem of the Tula(roveru- 
ment. The composition of the air-dried soil was as follows: 

.iiHilffsis of air-dried rhrrua^nn, 

Cer rpnt. 

Hygroscopic water. .“.1)7 

Ifunms with water of ci\\siallizatitm. lU. Ih 

Ph()spliori(! acid ohtaoicd by igniting the soil and tr»*atnnnit 

Avith lioiling JIO ])cr c.cnt hydrocliloric acid.1702 

Nitrogen..‘»77 

Air*dricd hnniic acid (calcnlatt'd to asli-frcc inatu*rj. 1.S7 

Ill the hnmns there was found I.S8 per cent of j)lios[)horic acid, which 
represents dl.d per cent of all the phosphoric acid of the soil. 

In the repetition of h^ggertz’s experiments part ol‘ the soil was treated 
with 1 per cent hydrochloric aci<l ami part with .‘3 per (*ent. After 
washing with distilled water a small portion was at onee dried on Alter 
paper, while the greater part was lirst mixed with chalk, using 100 gm. 
of (diemically pure carbonate to 200 gin. of tli(‘ air-dried soil, llefore 
placing in the glass (;ylinders where the plants wi»re grown the 
various soil samples ware pulverized a.iHl mixed with diftbrent nutri¬ 
tive solutions. 

The material for the experiments Avith the pure ealcinm humates Avas 
prepared as follows: The soil avhs treated Avith 1 per cent hydrochloric 
acid, Avashed Avith distilled water, dried on Alter paper, puh^erized, 
and placed in layers 1 cm. thi(;k in tin sieves Avhose bottoms Avero cov¬ 
ered on the inside Avith a layer of Alter jiaper. The soil Avas treated 
Avith ammonia solution (1 part of strong ammonia and 3 parts of water), 
the solvent remaining in contact with the soil for from lo to 30 minutes, 
and then the soil was Avashed with distilled Avater. The black extract 
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fell drop by dro]) into a A to 1 per cent solution of hydrochloric acid, 
where it Avas precipitated in Hakes and settled attlie bottom of the ves¬ 
sel. Tlie liuinic acid was transferred to a folded lilter and washed first 
with 0.25 to O.o per cent hydrochloric, acid and then with distilled 
Avater. The Avashed humic acid aa rs mixed first AA^itli chalk and then 
witli AAhite quartz sand, AAiiic.h had been treated AAn’th aipia re{>*ia and 
washe<l with distilled AA^ater. 

Three series of ex])eriments NA cre carried out, (1) Avith soil treated 
with o ])er cent hydrochloric acid in i)ots planted to barley, oats, 
lupines, and ])eas; (13) Avith soil treat(‘d AA ith a 1 |)er (*ent solution of 
hydrochloric acid in 4 ]>ots planted to barU‘y, and (.‘1) Avith calcium 
humate in 8 pots planted to barley and peas. 

The (*hief results obtained may be summed up as folloAvs: 

(1) The chernozem soil treated with a 8 ])er cent solution of hydro¬ 
chloric acid and inoculated with tlie micro-organisms of the soil con¬ 
tains easily assimilable nitrogen and phos])horus in quantities sutlicient 
for the formation of the ve^etatiAX^. orpins of barley. 

(!3) (Jalc.imn humate containing* no mineral admixtures may be 
obtained by mixing gelatinous humi(*. acid Avith cah*iiim carbonate, 
Avhudi is decomposed under these conditions with the evolution of car¬ 
bon dioxid. 

(8) The humic acids extracted from the chernozem by successive 
treatment Avith acid and alkali, even a\ hen in the form of (*.alcium salts, 
disturb the regular development of iilants, causing an intensilied for¬ 
mation of shoots and rendering impossible the tbrmation of the re])r(v 
ductiA^e organs. 

(4) Potassium phosphate renders the ])oisonous ]>ro])(*rties of the 
artificially obtained calcium humates more marked. 

(o) The i)oisonous action of the calcium humates is probably due to 
the presence of ferrous oxid in the humus substances formed by the 
reduction of the fei ric oxid during the process of the extraction of the 
humic aidds. 

((>) The opinion of no])j)e-Seyler that the humus substances are 
unalbuable under the ordinary conditions of the soil and in no measure 
serve as food lor the lower organisms is erroneous, 'fhe humus sub- 
stan(*es extracted from the chernozem by chemical means (uther in sol¬ 
uble form or insoluble form, wDen acid in reaction as aa^cII as AAdien 
feebly alkaline or neutral, in the presence as Arell as in the absence of 
air, are a \^*ry suitable nutritive medium for the groAvth of the loAver 
organisms. 

(7) The phosjfiiorus and, apparently, the nitrogen of calcium humate 
in the prescuice of the micro organisms of the soil contribute to the 
groAA’th of the higher plants (barley).—!*, fireman. 

Review of the literature of soils, L. Ociiapo\*sk[ {SeJsk. Khoz. i Lyeftor.^ 
{ISOS), July, pp. U7-1S6). 

Soil bacteria in thefir relation to agriculture, I, F. D. Ciikster {Delaware S(a, 
Dnl. 4ff, j)/>. 10, Jigs. Tins is ii popiihir suinnuir.v of information on this subject. 



FERTILIZERS. 


335 


The topics trciitcd arc tbo cleinoiitiv and soiircoH of plant foo<l, iln^ nature and ori^^in 
of soils, the. laiinlxu- ainl distribution of soil bacteria, aiul the cbemieal changes 
produced by bacteria. 

FERTILIZERS. 

Contribution to the solution of the question of the extent to 
which the potash requirements of soil can be determined by 
analysis of the plant and the soil, <>. Lemmermann {Landir, 

ASVtt/., A"o.s‘. /-/7, —Both field and pot ex])eriineiits 

on this subjeet are reported. Fixperiinents in the field were made on 
unfertilized soils ainl those whi(*h had received kainit at rates of l,()()d 
to 2,000 kg. per hectare (about SOO ainl 1,7S0 lbs. per acre). The crops 
grown were oats, wheat, and rye. The potash content of the soils was 
determined by digesfing 200 gm. wifh 400 (a*, of 10 per cent hydro- 
cliloric. acid on a boiling water bath for .4 liours. The attem])t was made 
first to detei inine what amount of* j)otash soluble in this reagmit is nec> 
essary in a soil in order to prodiu*e normal crops. It was found in these 
experiments that a soil containing 0.24 per cent of imtash soliibh^ in 10 
per (!ent hydro(*hloric acid was not iini»roved for the production of oats 
by appli(*ations of potassic fertilizers, although the yi(‘ld of* wheat and 
rye on such soils was considerably increased by applications of such 
fertilizers, l^o relation was observed b(‘tw(‘en the amcuint of imtash in 
the soil and that found in the ))lant. Samples of soil were treated with 
,j, .1, 1, and o |)( r cent hydrochloric acid, the soil so treated being 
used in i)ots for the growth of oats. The object in this case was to 
determine the exact strengtii of acid and method of‘ treatment which 
would remove all of the xmtash assimilable by oats. The experiments, 
liowever, gave negative results because the oats grew best in the soils 
which had been exhausted with tlie stronger acid. The author belic^ves 
this to be due tochemi<*al changes which rend(*r the potash not dissolved 
by the acid more acces.sible to the roots of the plants and at the same 
time more assimilable. Contrary to the results obtained in the field, 
the potash content of oats grown in pots iiuueased wifh the amount of 
this substance applied to the soil. 

The liming of soils, II. 4. Wheeler (//. S, Dept. Apr. D((r}iier\s 
But. 77^ pp. i.V).—This bulletin discusses the use of lime for improving 
soils, its manurial and chemical action, its i)hysical effects, and its effects 
on the action of microscopic organisms in the soil. The conditions 
under which lime may be injurious are jminted out. The influence of 
lime upon some plant diseases is notetl and directions for the applica¬ 
tion of lime to soils aie given. Fifteen forms of lime used for agricul¬ 
tural purposes are described. 

^‘There aro many soils in whirh liino is Ueliciont, notably in soils dorivcMl from 
granite, mica schist, and sandstone form.'itions. On surh soils lime is of diivcUvalue 
in supplying a norossary element of plant food. 

“The indirect value of lime is perhaps more important than its direct action, 
because prohahly the majority of cultivated soils contain sullicicnt lime to meet the 
direct demands of plants. Ijime is of indirect value in unlocking the unavailable 
potash, phosphoric acid, and nitrogen in the soil. 
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'^Linio exerts ji dei^ided infliienee on the mechanical condition of soils, rendering 
heavy, compact soils looser in te\tnre and tending to hind particles ot loose leachy 
soils. 

“Linn* is also lienelieial in furnishing conditions in tlie soil favorable to the activ¬ 
ity ol‘ the micro organisms whi<*h convert the nitrogen of organn; matter into nitrates 
which are readily assimilated hy xdants, which decomposi‘, organic matter, and which 
assist leguminous plants to assimilate the free nitrogen of the air. . . . 

continued use of lime nnai'eotiipanied by other fertilizers may prove inju¬ 
rious, especially on poor soils, since it <‘onverts the insolnhle nitrogen, jmtash, and 
pliosphoric-acid compounds of tlu' soil into forms which are rapidly tahen nji by 
plants or washed out in the drainage, and thus hastens the exhaustion of the snpiily 
of these siibstain es in the soil. If the soil is not ahnndantly sni>}»lied with organic 
matter, its retentive power for wafer and fertilizers may he seriously redneeil on 
account of the destruction (»f the organic matter hy the action of too much lime. 
Soils ar(‘ sometimes ininrcMl hy applications of imjniro forms of lime, which harden 
like eeiiieiit in the soil, or of those wdiicli contain an excessive ainonnt of magnesia. 

It has heeii shown that even many upland and naturally well-drained soils 
apyiarently in good condition otliervvise an* so sour (acid) that most plants will not 
thrive on them. The application of eanstii* lime is the most economical and elective 
means of correcting this conilition. 

“According to experim(*nt8 made by tin* Ivhode Island Kx])erimcnt Station on acid 
soils in that State, the jilants tested may he classified with regard to tln*ir ludisivior 
toward lime as follows: IMants henefited hy liming—sjiimuh, lettuce*, beets (all 
kinds), gumbo (okra), salsify (^egetahle oyster), <*<*lery, onion, parsnip, caulillower, 
cucumber, eggplant, cantalonjx*, asparagus, kolil-rahi, cabbage*, dandclieni, Swe*dish 
turni]», ])e*j»per, pe‘a, pe*annt, inartynia, tohaccei, sorghum, allalfa, clover, harle*y, 
'whenit, eiats, timedhy, anel Kentne.*ky bluegrass; plants injiireel by liming—Herraele‘lla, 
wate*rme‘Ioii, blue lupine, and eeunmon sorre*! {lUimex ncflottrUa); plants inelitlere‘nt 
to liming—Inelian eeirn, e*ornnioii inilh*T, Ilnngarian, golele*!! millet, rye, potatoes, 
carrots, Khodee Islanel bent (grass), anel rcelte)j) (grass).*’ 

Commercial fertilizers, M. A. S<’ovkll, A. Peteu, and 11. K. 
CrUTis {Kentucky Sfa. BuL /Vi, pp. 7/W//).—Tliis bulletin gives the text 
of tlie amended State fertilizer Inw, whicli went into effect March 14, 
18JKS, with a brief eliscussioii of tlie aniendments; and tabulated analy¬ 
ses and valuations of lOli samples of fertilizing materials iiis])ected 
during 1898. 

“Tlie new law' rcr[nires manufacturers tei make* aflielavit to the director [of the 
exiieriment station] guaranteeing the niiniinnm analysis of each brand of fertilizer 
which they x>ropose. to sell in the State, and the director shall print this guaranteed 
analysis over his facsimile signature in the form of a tag, and every package of fer¬ 
tilizer sohl or offered for sale in the State shall have one of these tags attached, and 
this tag analysis shall h<* the stamlard hy w hich the fertilizer is to ho judged. The 
tag shall also show the net w eight of hn-tilizer contained in each package. The man¬ 
ufacturer also Sends to the diroelor a fair sample of each kind of fertilizer which he 
proposes to put on sale. The director is given authority to take samples for analysis 
from any fertilizer on sale in the State, and is required to make every year at least 
one analysis of each kind of fertilizer that has been entered for sale. The law also 
jirovide.s that any jnirchaser of a, fertilizer, who is not an agent or dealer, may take 
a sample of the same, under projier regulations, and have it analyzed at the station 
free, and such purchaser shall not ho reijuired to give the name of the fertilizer or 
of the person from whom it was bought until after the analysis has been made and 
reported. But after the purchaser has received the report of analysis he must give 
the director all information about the fertilizer that may be required for publication 
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in the station Imlletins or for prosecution of tlie case if it appear that the law has 
been violated. 

‘^Under the new law llio estimated value per ton is not ;rivcn on the ta^. It was 
thought best to leave it off for two reasons—first, Ixicanse the ingredients of which 
fertilizers are made vary in price from time to time luring the year, and as the tags 
are good for a year, or until used, the estimated value might not rciiresent anywhere 
near the true valuation during a portion of the year, at least; and, second, liecaiise 
it is much more important tliat the farmer should buy on the percentage of plios- 
phoric acid, nitrogen, and jiotash in the fertilizer than tui the estimated value.*’ 

The phosphate deposits of Arkansas, J. C. Huannkk ( TnitiH. Amn\ hint. Min. 
Entj.y 20, pp. riS()-59S; ahn. in Tech. Quart.^ 1L (ASV^.V), .Vo. 2, Rvr. i'hcm., p. 2t). —A 
detailed aeeouiit of unworked dejiosits. Analyses of the phospliatie nodules show 
from 22.62 to 113.^6 pm* cent of pliosphorie. aeiil. 

Fertilizer inspection, (k 1>. Woods, J. M. ikvin urn, kt al. (Maine Sta. linl. 
pp, 8). —This biilletiii contains the analyses of 125 manufacturers’ samples of ferti¬ 
lizers liceiis(‘d before February 2.5, 1868, with a brief summary of tlu' chief provi¬ 
sions of the State fertilizer law. 

The cost of plant food in Connecticut, spring months of 1898 (Connecticut State 
Sta. linl. 1T7, pp. 10 ).—This hulletiii contains a .schedule of trade values of fertiliz¬ 
ing ingredients for 18!18; notes on tlie juirehaso of fertilizers aud on the cost of 
nitrogen in nitrate of soda, Hulphato of ammonia, dried blood, cotton-seed meal, and 
castor pomace; phosphoric acid in di.ssolve(i bomdilack and acid phosphate, and 
potash III high-grade sulphate, <louhio sulphate of potash and magnesia, muri¬ 
ate of potash, carbonate of potash, and < otton-hull ashi‘s; and analyses of 7 samples 
of fertilizing materials, including mixed fertilizers, hat guano, rape-seed meal, aud 
street sweepings. Determinations of the solubility of th«‘ organic nitrogen of .5 of 
the fertilizers in pepsin solution are also reportisl. 

Analyses of commercial fertilizers, T. J. Kinii-: and W. Frkak (Pennsiffrania 
Dept. Agr. But, f>7, pp. 40). — Phis bulletin gives the text of the IState fertilizer law, 
notes on valuation, and tabulated analyses and valuations of 561 sam])les of fer¬ 
tilizing materials inspected during the period from .lanuaiy 1 to August 1, 1868. 

Analyses of commercial fertilizers, >1. A. S(:o\ kli., A. M. Ff.tkh, ;uid H. E. 
CtJUTis (Kentnckif Sta. Bui. 71, pp, lIo~-122 ).—This bulletin gives the trade values of 
the essential fertilizing ingredients for 1868, which are the same as tho.se for 1897, 
and tabulated analyses and valuations of 31 samples of fertili/eis examined since 
the publication of bulletin 68 of the stati<m (E. 8. K., 6, p. 338). 

FIELD CROPS. 

Experiments with different kinds of fertilizers in 1896 on the 
Kazan Experimental Farm {Sel.sl\ Khoz, i Lyrsov.., ISA USB7)^ 
pp. 263-2SZ*). —Exporiiiients were made with rye, oats, potatoes, and 
clover with timothy for hay. 

Rye .—Three series of experiments were made, with rye. The object 
of the first series was to study the intiuene.e on the yield of rye of the 
following fertilizers: (1) Barnyard manure 35,000 lbs. per acre, (2) 
barnyard manure with 410 lbs. of superphosphate, (3) green manure, 
(4) green manure with 410 pounds of ])ho.sphate, (5) green manure with 
416 lbs. of potash, (6) green manure with 350 lbs. of Berliner’s bene 
meal A (4.5 per cent of nitrogen and 24 per cent of phosphoric acid), 
and (7) green manure with 178 lbs. of Berliner’s bone meal B (0.0 ])er 
cent of nitrogen and 31 per cent of phosphoric acid). The plats, 0.45 
acres each, were sown in 1890 under clover with timothy. The tabu- 
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lated results show that green manure with phosphate gave a decrease 
of 12.0 per cent, Avith x)otash 2.0 per cent; and green manure alone 
gave an increase of 5.3 per cent, green inaniue with bone meal A 0.25 
j)er cent, green manure Avith bone meal H 7.4 percent, barnyard manure 
Avith superphosphate 27.7 ])er cent, and barnyard manure alone 50.9 
per cent. 

In the second series of expe.riments Avith rye theiidluence of the fol¬ 
lowing fertilizers Avas stndi(‘d: (1) Superphosphate 410 lbs. ])er acre, 
(2) nitrate of soda 410 lbs., (3) Berliner’s bone meal A 350 lbs., and ( I) 
Berliner's bone meal B 17<S lbs. The tabulated results show an increase 
of the yield in all cases: For bone meal B 11 ])er cent, bone meal A 35 
per cent, nitrate of soda 35 ])er cent, and supeiphosi)hate 49.0 x>crcent. 

The third scries of exj)eriments Avas designed to study the influence 
of ])hosphate and potash as comj)ared Avilh that of manure. Potash 
Avas applied at the rate of 410 lbs., and phosx)hate at the rate of 370 
lbs. per acre. The results Avere as folloAvs: Phosphate gave a decrease 
of 9 x><*r (‘cnt, Avhile potash gave an increas(‘ of 0.82 x)ei* cent, and 
manure an increase of lO.S ])er cent. 

Oats ,—The obJ(‘ct of the first series of experiments Avith oats Avas to 
investigate the action of the folloAving fertilizers on the yield of oats: 
(1) Bone meal A 350 lbs. per acre, (2) bone meal B 178 lbs., and (3) 
nitrate of soda 410 lbs. The results shoAv that nitrate of soda gave a 
deciM^ase of 30 x)cr cent and bone meal a decrimsc^, of 1.4 per cent, Avhile 
bone meal B gave an increase of 7 per cent. 

Tlie second series Avas carried out on the jdats Avhich had been used 
the jweceding year for ex])eriinents Avith rye similar to those of the first 
not(Ml above. The folloAving fertilizers had been a])plied the preceding 
year: (1) Manure alone 35,000 lbs. i)er acre, (2) manure Avith 410 lbs. of 
sup(‘rphosx>hate, (3j super[)hosphate 410 lbs.; and (4) nitrate of soda 410 
lbs. The results Avere as follows: Nitrate of soda gave an increase of 
2.5 x»er cent (the increase of rye the x)receding year Avas 37.2 x)er cent), 
superifliosxdiate 5.3 ])er cent (rye |n’eceding year 2.3 ])er cent), manure 
24,8 per cent (rye i)rec.eding year 18.5 per cent), and manure and super- 
ifliosphatc 27 per cent (rye i>rec.eding yvnv 12.8 per ccuit). 

The third series of exx)eriinents Avith oats Av^as made on the same plats 
deAn)ted the prectMling yi^ar to experiments with rye similar to those of 
series 2 noted above, the object being to ascertain the influence of the 
fertilizers under rye on the succeeding oats. The following fertilizers 
were used: (1) (Ireen manure AAith 410 lbs. of phosphate, (2) green 
manure Avith 410 lbs. of potash, and (3) green manure alone. Green 
manure alone gave a decrease of 0.28 per cent and green manure with 
X)hosi)hate and ])otash a decrease of 0.72 per cent; Avhile the preceding 
year the increase in the first case Avas 19.5 per cent and in the second 
case 57.5 per cent. 

Experiments Avere also made on plats on Avhich rye was grown the 
l)receding year Avith the folloAving fertilizers: (1) Manure 35,000lbs. per 
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acre, (2) pliosphato .‘{70 lbs. Tlio pliospliato, which in the preceding 
experiments with rye gave an increase of 7.0 per cent, in these experi¬ 
ments yieUUMl 5.1 ])er cent increase; the manure gave in these experi¬ 
ments 19.1 ])er cent increase, in the jireceding experiments 1.‘{.5 per 
cent inen^ase. 

rotatof H .—In the first seri<‘s of exj)erinients with i)otaloes the object 
was to investigate the intlnence of bone meal, applied both broadcast 
and in hills, and of nitrate of soda and ])Otasli. The following amoniits 
were used: (1) Dom^ meal A lbs. per acre, broadcast, (2) bone meal B 
17S lbs. broadcast, (.‘3) potash 2ti7 lbs., (1) nitrateof soda 2<i7 lbs., (.5) bone 
meal A 550 lbs. in hills, and (0) bone meal B 178 lbs in hills. The 
potato h‘aves w(M‘e atlected by rot {I^Uifiophthnra infesfans). All ferti¬ 
lizers gav(^ an imirease—i)otash .5.5; bom‘ meal B broadcast 18.2, in hills 
59.8; bone meal A broadcast 20..‘>, in hills 1and nitrateof soda .5.1.4 
per ccMit. 55ie great<*r the ^ ield the less the star(‘h <'ontent of the pota¬ 
toes. Potash alone caus(‘d a very slight incrc‘ase in the yield, but 
decreased the starch content 0.15 per cent. 

In the* sec.oml series of experiim*nts the intlnence of double ])lowing and 
of [danting at a deiith of 10.5 to 12.2 in. was investigated. Experiments 
were also made in whi(*h the seed ])otatoes were soaked for 21 hours in 
a 2.3 per cent solution of copi^er sulj)hate, with a view to ascertaining 
whether this treatment prevents rot and exerts any inllueiu'e on the 
yi(‘ld. The double plowing produced an inciease of 0.2 x)(‘r cent; the 
treatment with (*oi)p(‘r sulphate caused a decrea.se of 9.9 ])er cent. 
The starch content was not changed by the double ])lowing, but the 
treatment with coj)j)er sidjOiate resulted in a decrease of 1.5 pm* cent 
in starch content. 

The object of the third series of experiments was to ascertain the 
intlueiu^e of s[n'aying the ])otato leaves with various liquids on the yield 
and starch content. The following solutions were applied: (1) Lime- 
water, (2) pure water, (.5) copper sulx)hate and limewater, (1) c.opper 
sulphate. While spraying with pure water gave an increa.se of 2.0 x)er 
cent and with limewatei of 10.8 jjcrcent, spraying with copx)er sulphate 
alone caused a decrease of 4,1 i)er cent and with copper sulphate aud 
limewater a d<*crease of 0.35 x)er cent. The starch content decreased 
with limewater (0.0 per cent), but increased with pure water (0.5 per 
cent), with copper sulpliate alone (0.0 x)er cent), and with eopxicr sul¬ 
phate aud limewater (1 per cent). 

Clorer tcith timothij Jor hay .—The object of the livst series of experi¬ 
ments with these crops was to observe the iiitlnenee of kainit, nitrate 
of soda, gypsum, and phosphate-gypsum on the yield of clover with 
timothy at the first mowing of the lirst year. Fertilizers were ax)plied 
as follows: 570 lbs. per acre of kainit and 250 lbs. per acre of the other 
fertilizing materials. Kninit gave 1.7 per <jent, phos})hate-gypsnm 10.4 
per cent, and gyi)sum 5.9 x)er cent de(jrease, and only nitrate of soda 
gave an increase in yield (0.5 per cent). 
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The object of the second series of expeiiinents was the same as the 
first, but was confined to the second and third mowings. In all cases 
there was an increases, wliich lor the second mowing was 21.5 per cent 
with nitrate of soda, 17.5 with kainit, 45.(» witli piK)S])hate-gypsum, 
and21.fi witli gypsum alone; and for the third mowing 31 per cent 
with nitrate of soda, 23.4 witii kainit, 34.3 with phosphate gypsum, 
and fi with gypsum. 

In the third series of experiments an attempt was made to ascertain 
to wliat extent oats as a (;over ]>lant decreases the yield of clov^er with 
timothy. Tlie yield of hay was 84.fi per cent less with the cover than 
without it.— 1\ PIREMAN. 

Experiments with field crops, 1897, O. K. Morrow and 4. 11. 

Bone {Oldalioma Sta, HhL .V.V, p/t. is^ fips. .7).—Kxperiments were made 
with corn, oats, cot ton, Kafir corn, millo maize, derusalem corn, sweet sor¬ 
ghum, castor beans, sugar beets, stock or ‘‘ pie*’ melons, alfalfa, cowpeas, 
soy beans, grasses, and clovers. roj)ular notes are given on these crops 
and the results of experiments an* tabulated. Katir corn planted April 
17 and May 1 gave an average yield per a<*n‘ of 22.3 bn. of grain, wlnle 
])lats planted May 15 and 22 yielded 38.2 bn. The amount of stover 
produced per ])oiind of grain was fi.l and 3.4 lbs., rcsi)e(;tively. The 
largest yield of grain (53.3 bu. per acre) was obtained from the plat on 
Avhieh stalks wen* 3 in. apart in rows 3 ft. apart. In general the plats 
with the greatest numbei* of stalks gave tlu^ largest yield of stover. 

A comparison of Indian corn and Kafir corn showed that Kalir corn 
was much more drouglit resisting, but that it grew much less rapidly. 

Oats were sown atdifi’erent rales, but the yields varied little. Of the 
fi varieties grown the best yielding were Texas Ked, Negro Wonder, 
Lincoln, and Black Russian in the order given. 

Castor beans planted April 13 yielded 12.fi bu. ])Hr acre, whicli was a 
better yield than was obtained from later plantings. 

Report of the agriculturist, 4. Ji. t8iiEi»ri:Rj) {XortJi Dakota dta, 
lipt. lS9/\, pj). —The work lierc des<*,ribed is in continuation'of 

that reported a year ago(K. IS. R., fi, p. 741). The continuation of 
the vari<*ty testing of wJieat, oats, barley, and corn did not change the 
relative rank of the best-yielding varieties reported last year. 

lied Kafir corn, white Kafir corn, millo mai/e, durra, and Jerusalem 
corn, tested for 4 years, have failed to ripen fully during any season. 
Tin* resnlts^of cultivation experiments are given in abstract form from 
a former bulletin (I^. S. II., fi, ]). fi31). Awnless brome grass {Bromas 
inernris) has given promising results for a number of years. Timothy 
and clov(*r sown with tliis grass were crowded out by its vigorous 
growth. ‘Mt should be seeded at the rate of 20 lbs. per acre witliout 
a nurse crop.^’ A field of timothy and red clover injured by heavy 
rains yielded about tons of hay per acre. The results of a rotation 
experiment are given in the following table: 
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Yield per acre ‘ni rotation experiment. 


Wheat continuoufllv, average for aix plats.i 

First, Hocond, and third wheat crops after barren 

fallow, average for four plats. 

First, second, and third wheat crops after cnlii 
vated crops; c«u ii. j»eas, rape, ]>otatoe8, aial man¬ 
gels, average f<ir six ]dat8.. 

First, seconil, and third n-o])8 of wlieat after mil¬ 
let, one plat... 

Fiist, st'cond, and third crops of wheat aft<‘r tiin 

othy and clover lor t\\<» years, one jdat. 

First cro)) of wheat after llax for one year, average | 

for one plat.*. 

Sccoinl croi> of wheat after flax for one year, om- j 

plat. ' 

First crop of wheat afttir llax for three years, oin* 

plat. 

Flax <‘ontinuously f<»r three > ears, one plat. 

First and second wheat crojis after llav followed j 

by fallow', onei plat. . 

First, second, and thinl wlieat crops after lield j 

peas, one plat. • 

First, second, ami third wheat crops after green • 

maiinring w ith lield poas, one jdat. 

First, seeond, and third wh<*at crops after manur- [ 

ing willi millet, one ]dat. j 

First <-rop of wheat after ])olatoos, one jilat.' 


AvtM-age I 

forlHSKt I 189:i. 1894. 

and 1897. 


/>'//. Hti. I liu. 

rj. 1 9.4 I 19.« 

17. :i I ‘Jl 


18. I 1 p;. , *24.8 

! 

1(5.8 13. '; j ‘2.5.8 


189.7. 1890. 1897. 

Jiu. Jill. liu. 

2 : 1 .3 1 ]« i 14.8 

24.9 .; 21. :i 

' i ■ 

2 5 .. 20.2 

-;{ . ‘20.3 

31 20..") 21.6 

'. 19.5 

. 19.2 . 


.. 9.5 12. (> 12. (i . 

. 14.5 2.'. . 

17. 4 11. t 23.5 23 . ‘20.4 

' I 

11.7 10.1 23..") 2.{ . 12 0 

1.7 0 11.1 22.8 23.5 .' 17 

. 1 10.8 


Wheat was ^rowii after eorii and millet on manured and iinmanured 
idats. The results showed a marked increase in yield from the aiipli* 
cation of manure. 

A study of the castor-oil plant, (x. Iloi/rEii and J. Fields 
(Oklahoma UaL pp, —The amounts of nitrogen, phos¬ 

phoric acid, ami potash removed from the soils by the dilfereiit parts 
of the castor-oil plant were determined and the results are tabulated. 
iVualyses were madtj of 3 varieties—2 eommoii varieties, the seed of 
which had been obtained from (3klahoma and Kansas, and 1 oruameu- 
tal variety. The proportion of beans and hulls for the 3 varieties was 
apiiroximately Tf) per einit of hulled beans and 20 per cent of hulls. 
The beaus were found to contain about 00 per cent of oil. Directions 
aie given for the determination of euvstor oil in beans. The fertilizing 
eonstitneiits in the dilferent parts of the plant were found to be as 
follows: 

Amount of prinripal/irtHicinff elemente in the canior-oil plant. 


Ill one plaint. lu lUU pairls fresh substauee. 


J*aartof i»l;int. 

Nitrogen. 

J’otasli. 

lMlO‘^phor^<i 

acid. 

Nitrogen.' 

Potash. 

Phosphoric 

acid. 

CoinonoL nn it ty. 

a rams. 

j (iramu, . 

Oraum. 

JVr cent ., 

I’crcent. 

I*crccnt. 

Stalk.s and root.s. 

- -., 2.39 

1 3.5.5 1 

9. 49 

0. 26 1 

i 0.49 

' 0.06 

Lcaivofl. 

_! U. 90 

.5. 12 1 

.84 

1.64 

I 1.39 

. 23 

lioauH. 

_ 10.27 

2.40 i 

i 4.10 

1 3.45 

.48 

1.38 

l*oda. 

3. 90 

i 14.06 

1 .43 

1 1.63 1 

1 5.75 

.18 

Entire ]daut. 

_ 22.02 

! ‘2.7.13 1 

1 ,7.86 

1.24 

1 1.38 

.32 

Oniaiiiintal rariety. 






, ^ 

Stalks and mot.s. 

3.12 

1 3.‘22 ! 

.50 

.31 

' . 32 

; . 05 

Leaves. 

4. 80 

3.35 i 

.02 

, 1.71 

i 1.18 

i . 

Beans. 

...1 10.95 

. 1.05] 

4. 53 

3.58 

.54 

1. 48 

Pods. 

.... 0.20 

' 14.58 

.83 

1 2.82 

i 6. .74 

. .37 

Entire plant. 

or, .)•> 

' 22.80 : 

0.48 

1.30 1 

1 1.‘2.-, 

, .36 


8192—l!Jo. 4-4 
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‘‘One thousand ])oiinds of castor beans contain 35 lbs. nitro^ren, 4 
lbs. potash, and 14 lbs. idiosphoric acid. The i)ods ftatliercd with this 
amount of beans w(‘i.i;li apj)roximately SOO lbs. and contain 13 lbs. nitro¬ 
gen, 4(> lbs. ])Otasli, and 1.] lbs. phnsplioric acid.*' 

Cotton and corn experiments, 1897, B. 0. Tri’ i ttcuc ( Te.van Sta, 
Bid. !)7jjjs. —The experinients comprised variety and 

distaiK^e tests with cotton and icrtilizer tc\sts with cotton and corn. A 
description of the soil and climate, (dieini(*al and mechanical analyses 
of the soil, and meteorological data for the entiie year aie given. The 
results of the experiments are tabulated, and the residts of variety 
tests with cotton and corn in 1804 and 18tf) are summarized. The 
results of the cotton and corn experiments made in 1804 (E. S. lb, 7, 
pj). Il l, 115) are ai)pended in abstract form. 

The variety and distaiKie exj)erimeiits with cotton were made with 5 
varieties i)lanted at differ(‘nt distances. The following table shows the 
comparison of distan(a\s of jdanting and the yields of varieties: 


of varieUvH of roiton <(i (lijlvn ul distances. 



( MOUp 

\(.. 1. 

( iroup 

X«. 2. 

(Iron]! 

Nn. 3. 

A'ari«*iy. 

by 2 ft. n»\NS. 

4 by 2 11. I ows. 

4 by1 

t. ro\v s. 


lint. 

Lint 

Sfcd Imt. 

Lint. 

SntMl lint. 

Lint. 


/ V>/* mh' 
< 17(1 a 

‘{‘Jl 

J*<nnids. 

VihukIh 

*'ix 4 

rounds. 
tif'l. 3 
8i)2 6 
ais.t) 
84.5. 0 
.5.37.8 

Vo ends. 
208. 1 

A3IPIK liliflll \\ t\P ... 

clillHSS .. .... ........... 


•'17 0 



273. 2 

Welhoni l'»‘t. 

PcterKjii, L. () . 

Texas 0.1 k . 

72H L» 

' hm; h 
MO. :» 

SM . 2 
•JM.-2 
•Ji>4.9 

1 * 

(i!)0 1) 
71*2. 

01:5.0 

2IS. 7 
219 1 
213.5 

217 ’2 

201.4 

184.8 


Bohemian, Texas Oak, and Jones Improvn^l gave the largest yield 
in groups 1, 2, and 3, resjH‘clively. 

Nitrogenous, ])hosphati(*, and ])otassic fertilizers wen^ a]>])lied to cot' 
ton singly and combim‘d. Plats which received boneblack, cotton¬ 
seed meal, or cotton-hull ashes at the rate of 500 lbs. per acre ])roduced 
the best yields of those receiving single applications. Of the complete 
fertilizers, the at)plication of 200 lbs. acid ])hosphate and 4,000 lbs. 
barnyard manun' ])er acre gave the best yield. The best results in the 
entire test were obtained from the ai)plication of 500 lbs. boneblack 
per acre. 

In the fertilizer test with (jorn, the largest yield followed the appli¬ 
cation of 500 lbs. i)er acre of a<*id phosphate. Of the nitrogenous fer¬ 
tilizers, barnyard nmnure at the rate of 4,000 lbs. per ticre, and of the 
potash fertilizers, cotton-hull ashes at the rate of 500 lbs. per acre, 
gave the best yields. Of the comphde fertilizers, the appli(*ation of lOO 
lbs. kainit, 400 lbs. acid phosphate, and 150 lbs. muriate of potash pe^ 
acre gave the best results. 

Report upon the grasses and forage plants of central Texas, 

41. L. Bentlfa ( (f. S. />(pf. I)hdsi<m of Agrostology Bnl. lO^pp. 
figs. Id ).—This bulletin discusses the early conditions of the ranches of 
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central Texas and the reasons for their deterioration, and suggests 
methods for their renewal. Notes arc given on the grasses and forage 
plants mentioned. 

Tlie following native grasses and forage plants are recommended for 
piopagation: 

Wosteru wlieat ^rasa (Afiropyron spicaium), ffatluT sodgo or tVatber stem 
(Androjjof/on sarcharoides torreyaiuiH)^ l)iishy blue stom (A. Ki(l«‘-oat8 grama 

{Boutcloua ('nrtipen(hila)y l»Iack grama. (/>. hirstiia), blim grama (/>. oH(fOHtachya)y 
rescue or artic glass {Ilrnmun unioloides)^ Arizona millet {(Inrtorhlna inacro8tarhya)y 
nermuda {Cynodon dnrtylou), wild rye (h'lyrnus canadcnsin), everlasting grass {ICrio- 
vhJoa pnnviata), curly mcsipiite (Ililnria rencliroides), wild timothy (Muhhnhergia 
ravet)io8a)y white top (Tr'iodia alhcacen^)^ galleta, or black grama C//iZan'rt mutica), 
alkali saccatou (Batfiruni hu1 hosnm), hurnyuvd grass (/". cn/«-(/a?7i), lH‘ardlcss barn¬ 
yard griiss (/*. cniH-yaUl muHrnm)^ colton-top (I*, lavhuantlinm), chaparral millet 
(/*. rcvcrchoin), hurrah grass (/‘. rc/ica/u/am), (\>lorado or (’oiiclio grass (/*. tex(innm)f 
switch grass ( I\ rlryntum ), Avatcr grass (Banpahtm j)uhi tioriim f/lahruni), Texas crow¬ 
foot ( I.vpinvhJoa da/>ia), drop sc(‘d . SporohohtH rry]}iaudnts)y needle or dog-town grass 
{Arhtida faacirnhifa}, and hulfalo grass ( />a//u7i.H daviyhndcH). 

Ill addition to the above the tbllowing are considered of i)robablo 
value: 

Hur grass (fk’nchruH IrihHloidca)^ wibl millet (ChaAoehloa italica), sedges (Cyperus 
and (\irex 8pli.),bog rushes {•htneun sp.), satin grass (,1/a///cw/a^v/irt ienniJlora)f grape¬ 
vine incsquite (Pduirtini ohidaum^y <‘rab grass (/'. Banguh\ah)y knot grass {Paspaltim 
distieJniDt), wild OJits ( f’niola ladMio), ])rairic sage brush (Artrmiaia ludoviciana) 
bntterlly ]M‘a (Cliloria marUtno^, bushy knotweed ( rolygovKin r<nnoaisshnnvi)y woolly 
])hiutaiu {Plantago guaphaJUjidea)^ purslane ( Portulacn ohrarm), and cotton purslane 
{P. pi load). 

The following grasses and forage ])lants arc. tltoiight to be of little 
forage value, but worthy of consideration : 

(Tow's jbot {Chloria cHcdUata)^ feather crow-foot (('. «///«), love grass {Eragroaiia 
piload and />. avcundijlord^j stink or candy grass (/•/. wdjor), Mdhlcnhergia arenirola, 
old Avitch or tickle grass (Ata<<*a/a capillarc), hairy-1loAver(*d panic {P. riHatiaaimtim)^ 
brown top (/*./a-wcam), Hall grass (/*. hallii)^ Sparobolda drdnimondii, fall redtop 
(Triodia aealn'ioidea)^ gunaniiij)il (AVionia incarnata), tumble \> cod {Amanwthua 
hlitoidea)y water purslane {AmmannUi vovvinea)^ Avhite .s:igc, sago brush {Ariemiaia 
mvxh'ddd)j ground )dum (Aairdydlna craaaicarjuia)^ fox sedge {Carex rulpinoidea), star 
thistle {Ceittdurea americana), lamb's <|uarters {Clirnopodiuni aJhum)^ grandpa’s board 
{Clemdtia drnmmnndiDj Avild sages {Croton spp.), red-root sedge (Cyperua enjthro- 
rhizoa)j hog nut, chufa (C. eacnlrnlus). Ephedra neradenaia, allilaria {Erodinm cica- 
tarium), Avinter fat {Enrotia ldndta)f rosin Aveed or gum Aveed {drindePui 8<inarrooa)y 
dwarf broom Aveed {CntUrrccia sarntlmv inicroc€phahi)y sunlloAver (Ilelianthus annuH8)y 
artichoke {If. lHhero8U8)y blue Avet‘d {Hoffmanavggia «/r»c7a), wibl A'erbcna {Lippia 
nodiJlora)y bur clover or Ca-liforui.a clover (Medicago viaculata). }>rick]y pear (Opuntia 
vngelmanni)t sorrel {OxaPis cornicutaia), i»rairie cloA^er (Kuhniatera sp.), and the mes- 
quite bean {Prosopia julifiora). 

Experiments with oats, C. O. Oeorgeson, F. C. Burtis, and 
D. IT. Otis (Kansas Sta. Bid. 74y pp. W5-211 ).—These experiments 
were along similar lines to others heretofore reported (K. S. E., 9, p. 42). 
The resnlts arc given in tabular form. 

In a coinxiarisou of sx>ring-plowed, fall x)lowed, and unx)lowe(l laud 
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for oats, the best yields for 5 years in succession were obtained from 
the spring-plowed land. The average yield was 27A bii. per acre, or 
about 2 bu. more than was obtained from the fall-plowed or nni)lowed 
land. 

In experiments carried on for 5 years the best yields were obtained 
from oats sown the first or second week in March. These plants also 
grew taller and had larger ])anicles than those from later seedings. 

Light, common, and heavy oats were used for seed. The common 
grain was the grain as it came from the thresher. The average yields 
for 8 years were 27.5, 28.81), and 30.1) bu. per acre, respectively. 

Trials with different methods of seeding were carried on for 7 years. 
The seed was sown broadcast and with a hoe drill, a shoe drill with 
press wheels, and a shoe drill without press wheels. The average yields 
were 20.24, 28.31, 30, and 31.54 bu. per acre, respectively. 

The average results for 7 years from difterent rates of seeding were 
as follows: One bushel of seed per a(*.re yielded 24.05 bu.; 1 i bu., 27.87 
bu.; 2 bu., 21).12 bu.; 2A bu., 30.80 bu.; 3 bu., 30.43 bu.; 3A bu., 30.43 
bu.; 4 bu., 32.71) bu. 

Land subsoiled in the fall of 181)5 yielded 52,50 bu. of oats per acre, 
while unsubsoiled land yielded 53.17 bu. ‘‘Subsoiling has almost 
invariably decreased the yield of wheat, (!orn, and oats on the college 
farm.” 

Fall-plowed and spring-plowed land was packed with Campbell’s 
subsurface packer previous to seeding. Fall plowed land pa(*.ke(l once 
yielded at the rate of 29.37 bu., and the plats packed 3 times yi(dded 
at the rate of 29.34 bu. per acre. The unpacked fall i)lowed land 
yielded 25,49 bu. per acTe. Spring-plowed land packed once yielded 
at the rate of 27.87 bu. per acre, and ])lats ])ackcd 3 times yielded at 
the rate of 29,37 bu. per acre. Unpacked spring-plowed land yielded 
22.24 bu. per acTe. 

Among the varieties tested for 7 years the so-called red varieties, 
such as Pedigreed Ked Uust Proof, Ked liust J^roof, and Red Georgia, 
have given the most satisfactory results* in general. 

With the use of “ Ceres Pulver ” the percentage of smut was reduced 
from 19.03 to 5.38. 

% 

Potatoes: Tests with fertilizers, M. A. {Keiitncly Sta. 

Bui. 72, pp. l-!^jpL 1 ).—Fertilizer tests were made on tenth-acre plats 
with nitrate of soda, acid iihosphate, and muriate of potash applied 
singly, in twoJi, and the 3 substances together. Nitrate of soda and 
muriate of potash were applied at the rate of 160 lbs. per acre, and 
acid phosphate at the rate of 140 lbs. These amounts furnished 25,6 
lbs. of nitrogen, 80 x)ounds of i>otash, and 57 lbs. phosphoric acid. 
Nitrate of soda and acid phosphate applied singly resulted in loss as 
compared with the check j)lats which received no fertilizer. The use 
of potash alone greatly increased the yield. Acid phosphate and 
muriate of potash applied together resulted in the best yield (109.6 bu. 
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per acre), while on the plat which received the application of the 3 fer¬ 
tilizing substances a yield of 109.4 bu. was obtained. 

Sorghum: Its development as a commercial source of sugar, 
0. L. Penny {Delaware Sta, Bui, 39^ pp, dgma. 3). — The work of 
propagation commenced in 1894 was continued in 1897. Fields of sor¬ 
ghum were grown for the station on 2 private farms—at Cape Charles, 
Virginia, and Harbeson, Delaware. At the first place the varieties 
McLean and Amber were grown, and on the other farm the same 2 
varieties with Colrnan and Frame New in addition. The stalks at dif¬ 
ferent cuttings were sent to the station for analysis and tlie determina¬ 
tion of other data. During the season more than 2,800 stalks were 
examined individually. Tlie results are tabulated and discussed at 
considerable length. 

In 1897 the peicenfage of sugar in the juice of Frame New ranged 
from 0.31 to lo.93 and averaged 11.98; that of Colrnan ranged from 
10.10 to 17.84 and averaged 14.02; that of McLean grown at Harbeson 
ranged from 10.71 to 17.35 and averaged 15.20; the same variety grown 
at Cape ('harles ranged from 0.09 to 19.05 and averaged 15.24; the 
Amber grown at Harbeson ranged from 8.30 to 19.19 and averaged 
15.74; and the same variety grown at Cape (^diaries ranged from 10.09 
to 20.50 and averaged 18.15. 

A formula for calculating the quantity of sugar wliich can be manu¬ 
factured from a ton of cane is worked out, which is as follows: ‘‘If the 
percentage of sugar in the Juice be diminished by 0.9 per cent and the 
remainder be multiplied by the coefficient of purity, regarded as a frac¬ 
tion, the product will express the pounds of pure sugar actually to be 
crystallized from 100 lbs. of stri})i)ed and topped cane.” 

The results of experiments with sorghum at the station and at other 
stations are summarized in a table. 

‘‘Tbero lias been within the period of 10 years, from 18S8 to 1807, an undoubted 
improvoment in the cane, so that within that time the same variety, so called, has 
varied more than have dillerent varieties at the same time. There must, of course, 
be diti'ercnces of season and of soil more or less favoring or hindering a good crop, 
yet despite these there has been an unquestionable rise in the (juality of the cane, 
and this must be attributed to judicious selection of setnl for proi>agation.” 

A diagram is given showing thei)robable amount of sugar which can 
be crystallized from a ton of stripped and topped cane of Amber, 
McLean, and mixed crops grown under different conditions, indicating 
that “the several varieties, when compared on the basis of yield of 
crystallized sugar, show much greater differences than on the basis of 
sugar content. While on the latter basis the extremes are about as 
3 to 1, on the former they are about as 54 to 1. This, as has been 
explained, is due to the fact that the proportion of sugar crystallized 
varies approximately as the purity of the juice, and, secondly, that the 
purity usually rises and falls with the sugar content.” 

The selection of seed for propagation, and the various liictors which 
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are to be taken into account in the iniproveinent of soi^yhum for sugar- 
making purposes are discaissed at some length. 

‘‘TIh* question of interval of planting as affocting tonnage per ac re, and possibly 
as alfecting in less degree sugar ecnitent, calls most urgently for tliorougli study. It 
is impossible to know without extensive and intelligently planned experiments 
exactly what may he expected as the maximum yield of both cane and of sugar. 
Estimates may be based on what has been <lon<*, but with cane as far improved as 
are these ])resent crops over certain former ones, new experiments specially directed 
to this end must give valuable and much needed information.” 

Sugar beets, J. T. ^VIELARD (Kansas Sta, But. —This is 

a report ou the cooperative culture experiments witli sugar beets iu 
1897. Two hundred pounds of seed was distributed to 893 farmers and 
of these 150 sent samph‘s for examination. The results of analyses are 
tabulated. Tlie beet-sugar industry in its rtdation to the State is dis¬ 
cussed, and directions given for growing sugar beets. 

The average results deduced from the samples analyzed were as fol¬ 
lows: Gross weight per becd, l.ol lbs.; net weight, 1.09 lbs.; si)ecitic 
gravity of Juice, l.OOl; total solids in the juice, 15.52 percent; sugar in 
the Juice, 11.88 ])er cent; coefficient of purity, 70.1, 

Sugar-beet investigations in 1897, A. 1). SKT.nv and L. M. Uloom- 
FIELI) (Ohio Sta. Bnl, 90^ i)}), maps 6‘).—This bulletin eontains 

a detailed tabulation of cooperative eiilturc experiments with the sugar 
beet iu 1S97. Maps are given showing the average lainfall and the 
average isotherms of the State for 15 years for J uue, d uly, and A ugust; 
for these jnonths and September combined; and for September alone. 
Suggestions coneerniiig beet-sugar factories and cultural methods arc 
noted. The average results of analyses for the entire State show a 
sugar content of 14 per cent in the Juice and a coeflicient of purity of 
78,7. It was found that in general the sugar content and purity of 
samples taken at different dates increased as the season advanced. 
Beets grown on clay soils were richer in sugar than be(‘ts giowii in 
black loam or sandy soils. Samples grown ou muck lands were espe¬ 
cially poor in quality. 

Wyoming sugar beets, Slosmjn and B. O, IUjffum (Wyo¬ 
ming Bta Bill, 5Y;, lH9-^()r >).—In this bulletin the results of experi¬ 

ments in sugar-beet culture for the years 1891 to 1897, inclusive, arc? 
reported iu tables. The earliei* exi)erimeiits were made by the station 
on 5 experimental farms located in different parts of the State, and 
the later ones by a number of farmers throughout the State. The 
average results obtained on the experimental farms are given iu the 
following table: 
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ComparaHve table nhotriiif/ vfHuttH of • uffar^beet culture on the ejpcriment. farms from ISifl 

to 1607, inclusire. 


J0\}i4‘riiiH‘iil fai'iM. 


Laiuli*r. 

Liir.MiiK*. 

Mieiidan. 

SiiiKhinii). 

W lu5atl;nHl. 


\ i«M<l [n t 


runs. 

r». o'.» 
i:; 2.") 1 
. 4. no i 

•j 01 : 


Av<*i auo 
sii^iur 
roll t« lit 
of In’ots. 


7Vr cent .! 
in 25 ' 

12 20 I 

iii.;;o i 

11.70 

17. 


A\cr:i<;i' 
j imrit^N. 


Kl.oi 

7.5. 50 
«2. 03 
75. 34 

8.5. 20 


rooioii about Siiiulanre, lieii ini^atioii i.s not jiossilib*. ami tho (‘li^valeil 
])lateau . . . n‘jin\srnle(l by Jaiiaiun*. do not satislartory results. . . . 

‘‘Accordin;;’ to our experience*, tlio alkali in lliis .'‘^tate*, wbicb consists cliiclly of 
sodium and ma;;m*siuni sulidiiite*, do(*s not interfere with the orowlli ed’ ibe lo'ct.s or 
l)er<cptibly iiiijiair tln'ir ijuality. Good crops of salisfactors richness lia\<* niaiiy 
tim(‘s lieen ^riown in ;;i’ouml strongly im]U’egnatcd with soluble salts, and in 1 S !»7 an 
ex])erinicnt bearing directly on this point 5 va.s e arrieel out.*’ 

The le.'sults weie jis follows: 

Siifiar Ik ( Is ifmnen on alhall and ordinart/ soils. 

1 1 . . ! Siiii;ir 
' * M ccTiicnt I*uni \. 
|..n.c.ts. 

I I'll S' J'l r Cl nf. 

Alkali bnid .i 7 2; I'M), SO. 2 

(ommI Iniiil, subsoiled . <> 4 ! 19 7 i sS. 2 

(xood land, nnt .sahMiib'd. 5 S 20.3 j 92.7 


I'ho siigiir beet iiHbistry is diseiKSsed in geneml and notes given on 
the inetliod of eiilti vat ion. 

Cane, sirup, and sugar, II. H. Stockjjhidge [Florida Sta. lluL //, 
pp. 17^ pi, FJiifs, /).—'riiis is a [lopnlar di.sciission of siigar-eane eiilture 
and the inamifacture of sii nj) ainl sugar front cane. The following* 
subjects are considered in sitort notes: Soil conditions, preparation of 
the land, fertilizing* tlie crop, planting* the cane, cultivating*, bat vesting*, 
and ]}rt‘8erving seetl cane. 

Analyses were made of d varieties of cane on dilferent dates to test 
the effect of the time of harvesting upon tin* yield of sugar. The 
residts are shown in the following table: 


SiK/ar content of cane on different dati s. 


Red cane.... 
Green cane.. 
Kibbuu cane 


Cut Nov. 20. 


Per cent. 
I 4 . 2 ‘J 
10.10 


('ut Nov. :’,o., Cut 10. 


Per cent. 
15.34 
11.41 
10. ::4 


Per eent. 
1.5.00 
Ma.i:. 
12.30 


From a consideration of the relative ])rotits from sirup making and 
sugar making the conclusion is tlrawii that sugar cane “is more protita- 
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ble wlieii converted into sirup tliiiii when manufactured into sugar; still 
the combination of’the two is commendable, at least to the extent of 
supplying home demand. . . . The sugar cane crop on a purely com¬ 
mercial basis can be made one of the most profitable resour(*es of the 
Florida farmer, aside from the mere adv^antage of domestic independ¬ 
ence.” The manufacture of simp on the farm and the use of Spanisli 
moss for clarifying are described. 

Practical chemistry of soils and crops, (i. T>. Ifoi/PEU jiiul J. Fields {Oklahoma 
Sta. Jlul. j)P- —(iencnil siiggostious on crops and soils, giving tlio nnioiint 

of the olcinenta of fertility O'lnovcd from the soil l)yeroj)s of wheal, oats, corn, Kfifir 
corn, cotton, and castor hcans. 

Fertilizer experiments and variety tests with barley, C. Ki:ai:s and (J. T.rrF 
{Fiihlinfjs I.andtr. ////., ■/7 (/.S’.0<9), Xo. lS,pp. iS7-i9.l). 

The culture of winter barley (Deni, hundw. 7V/««c, J.'> {tsus), Xo. p. 

Notes on the cnllnre iind harvesting of winter barley. 

Practical notes on growing and harvesting barley for brewing purposes, A. 
Emmeuling {Landw. Wvhnhl. Schleswig-lfohiehi, 48 {ISUS). Xo. pp, 

Malting barley {(^hu'cnnland Agr. Join\, J {/S!)S), Xo. (>, pp. — Hints on the 

successful cnlti\ation of barley for malting j)ur))oscs. 

The black Mauritius bean, A. H. Henson (QneionUuid .igr. Aonr., J (AsY/s), Xo. ,J, 
pp. /J7, 7.T?, pin. A ).—A short description of the plant and notes on llu*. ]>rc|)arat.ion 
of the soil, method of planting, and use of the croi» are given. This legiinie is cdosidy 
related to the velvet bean. 

Crimson clover, F. E. Emeuy (Xorlh Oaroliua 8ia. Uni. ! pp. 4i1l-2i7). —A dis¬ 
cussion of the experiments with crimson clov(‘r at the station and the coopt*rative. 
exi»eriments carried on throughout the State. A digestion experimei.t with fe(‘ding 
crimson clover hay to a goat and a sh(‘ep is reported. Notes aic^ given on the 
dangers of feeding overrip<i crimson clo\er hay and on the- introduction of crimson 
clover into the State. 

Medicago maculata and M. denticulata for fodder and green manuring, F. 
SPlF.r.EL (Dent. Lnndu^. Presne, Jo (i.SYAS*), Xo. //T, p. 4!)f ).— The value of these leiiumes 
is briefly mentioned and the method <d’treating the seed before sowing describetl. 

Brabant clover, II. Hiciikl {Landmanahladcj M {ISAS), No. 4, pp. SS~40; Mdrkfrii- 
konlairt Jf> Aashci'., 1897, pp. 18-20). —This clover, an annual, originated in Hrabant, 
Holland, and is there grown mainly for soiling purposes. 'I'here, are two varieties, one 
small seeded, the other liirgi^ seeded, differing in the size of the seed and herbage. 
Tlie large-seeded variety product's the heavier yields of fodder. This variety has 
been grown in Ilenmark in an experimental way and lias given promising results. 

A variety test of cotton, 1893, F. E. Emehy {North Carolina Sta. lint. liG, pp. 
2o4-J2S). —Fourteen varieties, including the Egyptian varieties Afifi and Hamia, 
were tested. The highest jiorccutage of lint was obtained from Feterkin, King No. 
1, and Shine Early Prolific, which varieties, with King No. 2, also produced the 
largest yields of lint. 

A small variety test of cowpeas, F. E. Emery {North Carolina Sta. Jinl. Wl, pp. 
2ol, 2A2). —Six varieties of cowpeas were tested, 'fho Hlack cowpoa ripened earliest 
and the Unknown variety produced the largest yield of dry jieas. The ]>ea8 were 
planteil July II, and on September 22 the Hlack variety had ripened and its leaves 
fallen. 

Growing grass and other forage crops for seed {Crannndiw. Landw. Ztg., 66 
{1898), No. 83, pp. 139, liO). 

Notes on the seeding of grass land, W. T. Hall {.igr. Stadentn' Gaz.. n. ner., 0 
{1898), No. 1, pp. 4-8 ).—A report on tin* percentage of different grasses in pastures 4 
and 5 years after seeding them down. 
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Setaria and its culture, P. Mikiiykykv' (Salnh-. Khoz. i Lyrsov., 185 {1897), ^^ay^ 
pp. 348-380). 

Harvesting lupines and oil-yielding crops, J. Kirnx (Dent. Lundw. VrcHHVj M 
(1898), jVo. 55, pp. 6:J3, G'2f). —A (lisoiissioii of the inethodH of liarv'estin;^ lupines uiid 
crops of rape and beets grown for tlie seed. 

Oil-yielding crops and lupines, H. Leiinkrt ( handw. I^resne, 25 {/S9S), Xo. 
75, p. SOi). —'J'ho inctliods of culture and harvesting .ire brieHy noted. 

Culture and use of white mustard (Sinapis alba) {Ih nt. Lundw. Pn^Hv, J5 (f.v.av), 
Xo. 55, p. 723). 

Growing winter barley, J. 11. Mansiiolt (UrnL Landir. Pnssr, 25 (1S9S), Xo. 55, 
p. 7/f).—Js’otes on cultivating and harvesting wintiu* luirley. 

Culture experiments with winter oats, S(’iia(uit (Deni. Laudir. Pyexsr, j5 ( /SffS), 
No. 54, p. 704). —Adisiuission of results of experiments with Ihiglish vjirieties of win¬ 
ter oats. Tlui varieties are not y<*t adapteil to < lunatic conditions of (Jerinanx'. 

Some experiments with potatoes, V. K. Kmkky (Xorih Parolina Sin. P>nl. 140,, 
pp. 258-253 ).—Coinpai isons were luaile of ileep and shallow cnlture, early and late 
planting, and ditlerent rjites of seeding, heep ]danting with level milture yielded 
80.2.'i hu. more jier acre tlian shallow ]>lanting with IuIIlmI c ulture; the early-planteil 
plat yit)ld(*d at the rate of lOS. I hu. more per acre than the late-jilanted plat; and 
s(*eding at the rate, of 21 hu. jier acre resultiMl in hetltu* yields than seeding at the. 
Kite of 12 ami IS hu. ]>er acn*. 

Planting potatoes and their fertilizer requirements, M. Fischkk (Fiihling'R 
I.andw. /it/., 47 (1808), XI). 0, pp. 350-355). —A discussion of experiments. 

Wheat testing — description of mill, V. P». (Jr i iinii: (./f/r. Daz. Xrw Sonih fVnies, 
9 {/898), pi. 7. pp. 713-715, pi. 1). —A desmiption of a mill for testing small samples of 
wheat. The advantages of the mill in testing the milling qualities of wheat tVom 
experimental plats ami in Judging wheats are ])ointed out. 

Test of effect of chemical manure and cotton-seed meal on the germination 
of wheat, V. E. Emery (Xorih Carolina Sta. Pul. 115, pp.’25j-M f).-2\'o a numhm* of 
Avheat jdats chemical manures and cotton-seed meal w^ere aiiplied at the time of sow¬ 
ing the grain. On some plats the cotton-seed meal was worked into tin* soil before 
sowing .‘iml on others it was put on top of the cov(*red rows. Th(‘ results indicated 
tliat cotton-seed meal under the wheat injuriously atfected its growth. It is 
believed that the oily character of the meal interferes materially w ith the rising of 
water in the soil by capillarity^’ ami that in this way an a])])lication of cotton-seeil 
meal, especially when but rec<*utly made, interferes w ith germination and grow th. 

Heine bearded squarehead wheat (Dvut. Landw. Pnssr, 25 (ISOS), No. 75. p.SU7, 
fig. 1). —A description of thc^ variety and its history are given. 

Relations between the color of the grain, the composition, and the form of 
the heads and stems of rye, M. Visviikk (Piihling'a I.andw. /.ig., II (ISOS). Xo. 13, 
pp. 504-517, ph. 4). —The results of <;xperiments in breeding rye are discussed with 
reference to tln^ transmission of the above-mentioned factors. 

The lodging of grain, L. Eehmanx (Dmi. Landw. Prense, 25 (ISifS). No. 54, p. 
705). —Notes on methods which tend to prevent the lodging of grain. 

Storage of grain, O. IhuiM (Dir Kornhdnser. Sinitgari: J. 11. Coita's Successor, 
7S9S). —A study of the orgtanization of the grain trade in America, India, Russia, 
and Germany, with special reference to the systmns of storing grain in tht‘ different 
countries. 

Plants best adapted for litter, E. G. Stkhi.er (Die hestrn Sirenepflanzen. Pern: 

K. J. Pysz, 1S08). 

Experiments in tobacco culture in 1895 and 1896, N. Passerini (Mil P. 
Accad. Kcon. Agr. Georg. Firenze, i.srr., 21 (1898), Xo. I, pp. 43-59). —The experiments 
consisted of fertilizer and variety ti'sts Avith tobacco. The varieties tested were 
Kentucky Burley, Seed Leaf, Havana, Sumatra, Brazilian Exotii*, Virginia Bright, 
Aya-Soluk, Malacca, and Singapore. The results are tabulated and discussed in 
detail. 
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Cooperative experiments made by the Ohio Agricultural Students’ Union in 
1896, L. M. IlLoo.Mi-'iKLi) and .1. S. lh.\K {Ohio Sta. JIul. SSy pp. 69-97).—Thin bulletin 
describes the purpose of the orf»aiiiz:ition, outlines the plan of the experiments, and 
ri‘})oits till* results of vaiious e\pe.riim*iits with com and pot. toes, rbe results of 
fertilizer tests are tabulated and the manner in which the experiments were con- 
tlueted is described. Tin* results of experiments with corn>.si ve suhlimate and tlowc'rs 
of suliihur for the ])reveutioii of potato scab, and of variety and cnltuie te.sts with 
potatoes are reiiorted. 


HORTICULTURE. 

Asparagus, F. W. (^AIM) {Xehnfsha Fanner, ‘Jf! Xo. p. 

—Tlie author reports tlie results of e.xperiiiients with asparagus at 
the Nebraska Station. Salt as a fertilizer was fouiul to have no benefi¬ 
cial efleet and to be injurious when used in coiisidtu’able (plantities. 
Deep setting of asparagus is briefly discussed and the arguiueuts 
usually given in favor of it are noted. To test the matter, 100 [ilants 
each of Donald lOlinira and Palmetto varieties were set in ISOt, one- 
half of each variety being ])laced from 8 to 10 in. dt^ei) and one-half 
from 3 to 4 in. deep. The results are given as follows: ‘^The lirst dif¬ 
ference to appear b(‘tweeu thes(‘deidhs ot planting w as the intluence 
U])on earliness. Tho.>e plants set shallow apjiearcd (hcidcdly in ad¬ 
vance of the ones planted deep, and this dillerence was not only evi¬ 
dent the first year but has continued in succeeding years. Later in 
the season comiiarat ivcly litth* difference in the* vigor ol’ th(‘ plants was 
observed, if any dilference (*xisting being in favor of the shallow-set 
plants.’^ 

Growing melons in the North, F. W. Pam: {Xnr /ffonps/nre Fta, 
BuLrj.'J, pp, fips. (i). —Sugg(^stions concerning the cultur(‘ of musk- 

inelons in New llampshin* are given and a test of 73 varieties is 
reported. The data are given in tables accompanied by d(‘scriptive 
notes. Tlie fruits of the dilferent varieties aie illustiafed. The cliar- 
actiM-istics of the varieties as compiled from various catalogues are 
given in tabular form. The small sized varieties ])roved more luoduc- 
tive than the larg(*r ones. The varieties having the best ilavor were as 
follows: Small —Captain, No. 88, Newport, (loldmi Netted (iem, Far- 
liest Jvipe, Dose (Jem, rienny Lind, Hhiiipers’ Delight; medhnn —Per- 
fe(*ted Delnionico, Pineapple, Fxtra Farly (hintaloujie, Satisfaction, 
Skillinaii I ine-netted, Imiiroved denny, »]ersey P>elle, Ivy (Jem, Ihin- 
qiud, ^larket, NiUted Nutmeg; lartjc —Sill Hybrid, Tip To]), Ironclad, 
JMiller Cream, Debnonico, Long Island Beauty, Six Oaks (hintaloupe, 
Surprise; ejira lanje —Lone Star, liOng Yellow, Triumph. 

Tomatoes, J. S. (Maryland Sta. I>HL .^j4,pp. 117-184), —The 

bulletin reports variety te.sts of tomatoes and exiieriments in the use 
of Bordeaux mixture for tomato-leaf blight, tn 180(), 30 plants each 
of 30 varieties, and in 1897, 13 plants each of 19 varieties were grown. 
One-half of the iilants of each variety wxwe sjirayed with Bordeaux 
mixture, the other half being left luisiirayed. The first year the plants 
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were sprayed 4 times and the next year times. Tables are ^iveii 
showing tlie dates of picking, the wchghl of fruit at each picking, and 
the computed yield per acre for both the sprayed and unsprayed plants 
of each variety. 

In regard to varieties the author says: ^‘The varieties giving the 
largest early yields are Early Enby, Potato Leaf, Prize Taker, Auto¬ 
crat, and (hinada ^'ietor. Tlie best varieties for main crop trucking 
are Paragon, Prize Taker, Perfection, World’s Fair, and Climax,, The 
best varieties for the <iaiining trade are Royal Red, (^ueen. Stone, Par¬ 
agon, and Matchless. The best variety foi- late market or family use is 
the P>uckeye State."* The lirst 4 sprayings increased the yiehl of ripe 
fruit of all but one variety in lStM> and of all but .4 varieties in 1897, 
and, taking account of the green fruit at the end of the season, spray¬ 
ing increased the yield in every case. In ltS9() the average yield of the 
sprayed plants was at the rat(>! of 9.7)2 tons per acre and of uns])rayed 
plants 0.98 tons i)er acre. In 1897 yields of si)rayed and uusprayed 
plants were at tlie rate of 10.20 and 8.11 tons [xu* acre, resiiectively. 
It was found that infection of tlu^ blight may tak(^ place through the 
agen(*y of insects. Some (hdorado potato beetles that were feeding on 
blighted [lotatoes were t)lac(‘d on isolated and ])rotected tomato plants, 
other ])lants being k(‘pt as checks. The ])laiits on which the beetles 
were placed blighted, while the check plants showed no evidtmce of the 
disease. 

Miscellaneous fruit notes, S. ( <. Masox and W. L. Hall (lumsas 
Sta. J>nl, 7.7, pp, ISJ-]!}:;), —Notes are given on 20 of Munson’s liybrid 
gra|)es. In vsummariziiig the notes the author says: 

‘^All the Lust Oak liy)»ri<ls art? OMHlrr in our cliinato and nct cl winter covering^. 
All Jiro vigorous growers ('xcojif, tin* 'rriuiiiph hybrid, and all are hito in hlooiiiing 
and ill rijnuiing of fruit. r.!oo<l, Sw^otcy, and J..el<uie\ give us a delicious Juiee for 
caiiuiu'.;, and doiihth ss would inako a line wine; Carman is a very fair table gra])e; 
I’exas Jligbland is a better, but does not bear well. . . . 

*‘From this brief glaina^ at all (►f these bybriils wo may fairly infer, it seems to me, 
that tb(^ l»istillato panmt (‘xercises a stronger < outrol over the e.baracter of the vine 
than does the tiollen-bearing parent, while the predomimiting inlluenee of the male 
(or pollen-bearing) parent < an most often be, deleeted in the fruit; and further, that 
the strong tembmey toward tenderness from a Ti/itf ciNi/era cross is not escaped in 
the third generation.'/ 

Tests of the Marian.^ idum indicated that it can be used with good 
results as a stock for grafting the varieties of American, Japanese, and 
European plums. Apricots grafted on the Mariana stock made a vig¬ 
orous growth, but there was au almost total lacJc of continuity in grain 
of wood of stock and scion. A longitudinal section of a G-in. tree trunk 
showed a sharidy drawn line rising a little from the center to the out¬ 
side. ‘‘Toward this line of sei)ara.tion the wood grain from each side 
made a sharp (*urve inward, becoming parallel with it. A section J in. 
in thickness was readily broken with slight pressure, breaking sharply 
on this line across the entire section, except a small portion at the 
center.’^ 
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A test of the relative value of peach aud Myrobalan piums as stocks 
for i)eaches resulted decidedly in favor of the peach stocks. The trees 
grafted on plum stocks were not as strong growers as the others, began 
early to show signs of failing, and had trunks with decided enlarge¬ 
ments just above the stock. 

Notes are given on a number of Itussian fruits, none of which are 
re<!ommended for growth in Kansas. 

Dendrolene ai)])lied to the trunks of jieacli trees for about a foot just 
above tlie ground damaged the trees in all (*ases, some of the trees 
being killed. 

In germinating a quantity of peach pits it was noticed thatanurnbet* 
of them contained "J embryos, 2 seedlings forming instead of 1. These 
seedlings were fruited for 3 years and observed closely to determine 
whether the 2 trees from one jiit would ditler from each other as much 
as seedlings ordinarily do. The author says: 

“ Of the aistiin tness of oju li tree ;ia si variety tliere. can he no (|iiestion, the trees 
of some ])airs heiiii*-more distinct from each otluT tlian from trees in otlier j)air8. In 
other cases the 2 trees Avere so nearly alike as to call for an inspection of minute 
details of leaf and gland in order to distinguish tliem. J'he resi^mblance to tlio 
variety from which the seed was produced was very marked, and especially in the 
case of the seedlings from Hale Early.’' 

* Varieties of pears and peaches, G. Coote (Oref/on iSta, But, 5^, 
])l), jUjs. 9 ).—Descriptive notes arc given on several varieties of 
pears, with outline drawings of the fruits of each. 

Notes are given on the leaf curl of peaches (hJ.voaHei(s deformans). 
To determine wliether the dis(‘ase was caused by climatic changes, 
badly affected trees of 3 varieties were transplanted in the fall of 18!13 
to half-barrels in a greciilionse, the tein|)erature of which did not fall 
below freezing. The trees were placed outdoors during the following 
summer. They grew well and vsliowed no signs of disease. The next 
fall the trees were returned to the greenhouse. The following season 
they were jierfectly healthy and blossomed and fruited well. Buds 
from diseased trees from the orchard were set in healthy greenhouse 
trees. The buds grew well, only the first leaves being affected. In 
the next fall the tr4*es were planted in the orchard and the following 
s])riiig were very severely attacked by the disease. For preventing 
leaf curl the author believes that a mixture of lime, sulphur, and salt, 
used to sj^ray the trees just before the buds open, is beneficial. 

Flower seed growing in America, W. W. Tuacy (hardening, 6 
{1898)^ No. 136^ pp. 2i3^ 214). —In discussing the improvement of the 
sweet pea in America the author says: “The Extra Early Blanch Perry 
was not the result of the selections of the earliest flowers, but it was 
developed on th(*< tlieory that the time (from tlie sowing of the seed) of 
the plant (roniing into flower was quite as largely affected by conditions 
of growth as by constitutional tendency, but that the period in the 
development of the plant when it first showed bloom was more a matter 
of constitutional tendency than of growth conditions. Accordingly, in 
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breeding for early flowering, plants wliicb i)ro(luced flowers from the 
lowest nodes rather than those which first showed (lowers were selected, 
and the results showed the correctness of the theory. It seems to me 
that what Americans have done in the development of this dower sug¬ 
gests possibilities with others and that we ought to look forward to the 
production of our own flower seeds of all kinds.” 

Adherence to type of seed breeding, W. W. Tuacy {(inrdening^ 

6 [ISDS)^ No. 138j pp. 383 ).—The author notes some of his ex|)eri- 

ence in breeding vegetables and flowers to illustrate*, the value of (irst 
forming an ideal and of then adhering to it strictly. He says: ^‘The 
highest (juality and most imictically valuable seed of a variety is^not 
that which from a large i)lanting will produce a few su|)erlative plants 
but that from which the largest ]>roportion of the entire proeluct will be 
of fine type. Uniformity of product is really the most important object 
of seed breeding, and to secure it we must have (irst a clear concep¬ 
tion of just what in every particular an ideal plant of the variety 
should be, and secondly we must adhere ligidly to that ideal in our 
selection of breeders from year to year, and that we may do o it is 
essential that we have on record a full, minute, and accurate descrip¬ 
tion of the ideal plant we are working to product* and stflect such 
plants and such only for breeders, rejecting those that difler (rom 
the itleal in any way even if the difference is of itself an improve¬ 
ment. . . . An intimate actpiaintance with most of the stocks of 

vegetable and flower seeds in common use convinces me that tin*, great¬ 
est horticultural need of the age is clearly defined ideas of just what 
ideal plants of the diflerent varieties propagated by seed should be 
and a closer adherence by seed growers to such ideals in selecting 
stock.” 

Report of horticultural department, C. n. Waldron {Norih Dakota stn. lipt. 
lS97j pp. —Experiments with celery ami canlia«>wcr jire outliiuMl. N») rrsiilts 

were Hecured on account of destruction of tlie plants by cutworms. A destructive 
disease of rasjiberries is noted. 

Marketing fruit, M. Crak} {Oregon Sia. Jinl. .>/, pp. S). —Sujj^gcstions on picking, 
packing, and marketing fruit. 

The export of our tender fruit, ,T. W. RonKm>oN (Canad. Ilort., .7 (Jsns), .Vo, <9, 
pp. 30,3-307f fig2). —A reprint from the v»‘,port of tin*, (h>mmi8sioner ul‘ Agriculture 
[Canada] on experimental fruit sliij)nient8 to Croat Uritain. The picking, ]>acking, 
and Hhipping of fruit, and the coiistructioii of fruit packagCM, are briolly discussed. 
Tables show the amount of various fruits imported by Great Rritaiu from ditferent 
countries. 

Influence of the honey bee on the fruit crop, L. D. Stilson {yebraaka J'armp’, 20 
(1595), A^o. 55, p. 534).—k popular article read before the Nebraska and Southwest¬ 
ern Iowa Horticultural Societies. 

Chemical fertilizers for garden and orchard, K. Dumont {Prog. Agr. ei Fit., 30 * 

{1808), No. 29, pp. 7S-S2). 

The use of fertilizers in horticulture, A. Hf:BERT and G. Truffaut (Comp/. Rend. 
Acad. Sci. Paris, 126 {1898), No. 25, pp. 1831-1834). 

The propagation of plants by cuttings (iriewia* Ulus. dart. Ztg., 23 {1898), No. 
8-9, pp, 295-299 ).—A popular article ou cuttage. 
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Selection in its relation to horticulture, C. L. Allen Netv York Hort,, 

2^S98)j j\0. ly pp, lly 12). 

f Notes on horticultural nomenclature, K. A. WAiuiii York: Am4srican Oar* 
denitiffy This consists of six essays under the following Iieads: Gen¬ 

eral problems, Vouiolo^ical rules, The names of ^anlen vegetables, Examples of 
seientilic inetliods, Iboperty rights in names, and llinis on naming-. The essays are 
intendi'd as su.ugostions for niirser\men, fruit growers, gardeners, seed growers, 
plant breeders, and students of liortieulture. riu* lirst liv«i essays were fust pun- 
lishetl in Country (ientleiiian, vol. {VA. 

Fruit evaporation, II. Y, Dosc ii {('aJifornia Fruil OroH'vVy .M {7S9S), No. p. 4). 

Home canning of fruit, Mrs. W. F. Jf.nkins {Nt hniHkn I/ort. Sor. lipt. 189f), pp. 
208, ?04 ).— Directions are gi\en ftu* canning strawberries, elierries, plums, apples, 
peaelies, pears, and sweet corn. ^ 

Thinning fiuit {Canad. Iforl., 2/ No. pjf. 2r,i-jci',, fuj. ]). —A r<*priiit from 

IJ. 8. De])t. Agr. Farmers’ Jbilletin TA. 

Forcing vegetables, A. IlKHnixoTON {Amer. Card., VJ No. JOG, pp. 067^ 

6G>8 ).—Notes on the forcing of cauldlowers, beets, onions, carrt>ts. radishes, lettuce, 
rhubarb, asparagus, and chicory. 

Originating new vegetables, A. Low (Cardcnhtfi, 'msf)8)j No. tlSypp 280, J81).— 
A paper read before the Mas.saehus(‘tts Horticiilhiral Society. 

Sweet corn for New Hampshire, F. W. K‘a.\i: (AVa’ Uainpahirv Sta. Hul. 81, pp. 
82-40, JiiiK. 8). — A test of 11 varieties of sweet corn is rejiorted. The data, obtained 
are recorded in notes and tabh‘s showing earlines.s, (juality, yield, si/e, pn'valenee 
of smut, et(^. Illustrations an* gi\en showing stalks, whole ears, and cross sections 
of (‘Uis of tlu', ditVerent varieties. Tlie tbllowing varieties gave the best results: 
Kitia curb/—Extra Earl> Eeverly, Eastman Ea.rl>, Early Eordhook, First of All, 
White Cob; rarh/ —Crosby lairl.N ; Asylum Sugar. First Cro]), Early Essex, 

S(juaiitum; J(tt <—Dance Early, 'friiimph Sugar, Stowell ICvergreen,^Country (ienile- 
mau. 

Lettuce growing in Florida, 1*. F. Wir.soN {Florida Farmer ami Fruit Crower, n. 
ser., 10 (2808), No. W, p. 080). 

A study of lettuces, W. F. Ma.ssey (Am7/i Carolina Sfa. Uni. J17, pp. 207-271). —The 
bulletin gives suggestions on the winter miJtnre of lettuce and reports a variety 
test <»f lettneo. Notes are given on ID varifties tested at the station. 

How to grow mushrooms, J). Fkaskr {Amer. Card., 19 {1898), No. 192, Sup., pp. 
1, 2). —A prize essay on mushroom culture. 

Tomato growing, E. 15, I’ooimieks ( U. S. Iiepl. .\(jr. Farmers Bui. 70, pp.20). —'fhe 
bulletin treats of tomato culture for the early market, for the medium and late. 
<*rops, for eaiiiieries, ami in the greenhon.so; disensses the selection of varieties, 
growing >oung plants, scleclion and preparation of soil, manures and fertilizers, 
sidting and training ]»laiits, cultivation, ]>ulli)iution, cost, yield and value of crops, 
markets and prices, etc. The insect enemies of the tomato are hrietly considered. 
Note.^ are giN on on fungus diseases of tomatoes by I>. I). Ilalsteail. 

Advantages of cultivation (California Fruit Grouer, 23 (1898), No. 12,p. 1,fiffs. 

The article is from California Stal ioii Ihilletin 121 and shows the henolits derived 
from cultivating orchards. 

Apple culTture near London, .T. Hud.son 8 i ( 1898), No. 1898, pp. i^o-122),— 

Notes on culture and varieties of apples suitable to the locality of London. 

Some principles in Delaware apple culture, G. IT. Powell (Delaware Sta. liul. 
88, pj). 20, figs. 9). —'fhis is a po])ular hiilletin discussing the statistics of the apple 
industry in Delawait*, ami giving praeti<*al suggestions on apple growing in the 
State. The Jack of prominence of apple culture is thought to he due to the selec¬ 
tion of varieties not adapted to the (*onditions of the region. The principles on 
wJiich Die selection of varieties should he based are iiote<i. A niiinher of varieties 
of apples are described. 
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The principles and practice of pruning, W. C. Woicsdell (dard. (Jhron.jser., 
H {1898)f No. 608, pp. 18A, 134). 

Gumming of stone fruits, S. A. I^kacii {Amn\ (lord., 19 (1898), No. 192, p. 6(^6 ).— 
A brief r<^sum^ of wluit is known r<*g;jr<lini; tlio caiiso of the gumming of stone 
fruits. 

Grafting the plum and cherry, N. E. Haxskx (Nehrnsla JTort. Soc. Jlpt. 1893,pp. 
179^184, fig. 1). —Tho in opagjilioii of rlioni^ s jni<l ])Iiims by grafting is d(*s(*ribe<l. 
Classification of varieties of peaches, U. 11. I’uk k (Amtr. Card., 19 (1898), No. 
189,p.560). —A j)a])er road boforti tin*. AiiuM it an romological Society. 

Edible fruits indigenous to Queensland, F. ^I. IIailky (Quirnsland Agr.Jour., 

2 (1898), No. 0,pp. 471, 472,pJ. 1). —Descriptions aro given of Davidaonia jn'nriens and 
Eugenia eucahiptoides. 

Currant bushes failing to bear fruit, A. P. Aitkix (Traufi. Highland and Agr. Soc. 
Scotland, 3. ser., to (1898), p\). '.!92-299), —'I’ln* author reports analyses r)f tlio soil of 
an orchard to determine tho eauso of the failure of currants to fruit. Iho cause 
was not ascertained. 

Strawberries, 0. W. jMai thews { Ken hi el: g Sht. Jlnh7A, pp.J7-4?). —'fhe bulletin 
giv(‘S directions for the cultuici of htra\vberri<*s and <h‘seri]>tivo notes on bo varititiesj 
based on work at the station and on the expericuci* ol‘ some 1I>() strawberry growers 
of tho >State. Tin* faxorite niarket variedios for Kcnlueky in order of merit are 
Biibach, Ilavtuland, tiandy, Preseent, Aliehel, and A\aifield. 

Growing strawberries by irrigation, .1. AV. Sihvknsox ( Sehra^la Ihrrf. Soe. Itpf. 
1896, pp. 17-21). —Th(‘ author’s cxl)crienc(^ in the use of windmills for irrigating 
strawb(*rries is given. 

Judging or scoring fruit, W. li. Lazexbv (Counirjf dint., 6J (1S9S), \a. 22,79, p. 
688). —Suggested scab's of ])oiuts for jmlgingapples, grapes, strawbeirics, and toma¬ 
toes are given and the scale, of ])oints for apples is <liseussed in detail. 

Grape pruning, K. II. IJaixfoud {(^Uieensland Agr. Jonr., ! (1898), So. 6, pp. 462- 
470, pi, Iffigs. 11). —A iiopular article giving <lirectioiis for ]iriining grapes. 

Stocks for grafting grapes, P. (iKiiVAls (I'rog. Agr. el 111., ^>0 (1898), So. 38, pp. 
331-341).— is a report i>resente<l to the (-ongres \ it icole d<^ Lyon ami to theCon- 
gres interncTtional d’agriciilture do l.aiisanne. The use of American grapes (litis 
rvpestris, P. riparia, and V. herlandieri), their hybritls and varieties, and hybrids 
bctw’ccn thorn and rinifera as stocks resistant to ])hylloxera are discussed. 

Notes on self-fertility of cultivated grapes, S. A. JIk \(’II (Anier. dard., 19 (1898), 
No. 196, pp. 666, 607, fig. 1). —A paper read before the Stxuety for the Pronioti(»n of 
Agricultural Science. The d.ita included in this article have iireviously ajipeared in 
the New York State Station reports (K. S. ii., J), ]>. 52). 

Objects and methods of crossing the grape, N. E. IIaxsex (Nebraska Hurt. Soc. 
lipt. 1893, pp. 27-30). 

A new departure in grape hybrids (Amer. dard., 19 (1898), Xo. 106, p. 669, figs. 
2). —The production of three new gra]»es, La Salle, San Jaeiuto, and De Soto, all hy¬ 
brids of Senppernong, is iiolo<l. 'i’lie varieties are deseiibod and San .laeiuto and De 
Soto are figured. 

Vineyard management, F. AV. Cakd (Nebraska Hurt. Soc. Rpt. ls93, pp. 33-30, 
figs. 7). 

Gmpe growing and wine making in the Caucasus, VIII ( Tifiis: dorernment of 
Tt^s, 1897, pp. 176; ahs. in Selsl:. Khoz. i Lgesor., 188 (1898), Jan., pp. 239, 240). 

fEhe almond and its varieties (Garden, 54 (1898), So. 1393, pp. ill, 173, pi. 1 ).— 
Brief notes. 

The cultivation of the hazelnut, (L Cootk (Oregon Sta. Hul. 32, pp. 3-7, pi. 1, 
figs. 2). 

Growing the pecan, S. PowEits (Vounirg deni., 63 (1898), No. 2377, p. 633). —Notes 
on pecan culture. 

Ornamenting home grounds, AV. M. Munson (Maine Sta. But. 42 , pp. 8).—T\n^ 
bulletin gives suggestions on making lawns and flower gardens, the planting and 
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arrangement of trees and shrubs, the choice of plants, etc. A list of native trees 
and shrubs valnabh* for planting is added. 

The pruning of ornamental plants (Wiener IUun. dart. Ztg,, JS (lS08)y No, S-9, 
}>p. —The main principles of pruning ornamental plants are said to be to cut 

back weak growths to a few buds and stronger growths only a little, and to jirune 
early blooming kinds of i)lants in Kiimmer after blooming and late blooming kinds 
in fall, winter, or early spring. A list of plants is given an<l the season in which 
the\ should be pruned is indicated. 

Showy annuals, llurNTox (Canad. Ilort,^ il (ISUS)^ No. 7, pp. 274-277 ),— 
Xotes on the culture of a number of annual lloweringjilants useful for mixed borders. 

The species of Camellia (dardcuy 7*4 (ASYAS’), No. 1101, pp, 212, 212, pi. lyfiga. 2 ).— 
>fotes on the ornamental value of camellias and descriptions of sevm’al species. 

Cannaa in 1898, J). Ziu.vuikbki. (FIorislH^ Exchainfe, in (ASYAS’), No. 4n^ p. fhlO). — * 
Lists of cannas regarded as best by thi* author are given, with brief notes on their 
value for ornamental purposes. 

Growing roses under glass, N. IlrTTKKiiACMi (Jmer. (inn!., 10 (ISOS), No. 107, 
Sap., pp, 1, 2). —A prize paper on rose culture ninlcr glass. 

Growing roses under gla.ss, f. IIakkison (Amer. Card., io (ISOS), No. 107, Sup., 
pp. 2, 2). —A prize' essay on rose culture under glass. 

Violets and how to grow them, F. 'J'iiawiik (Amer. Hard., 10 (ISOS), No. ISS, 
Sup., pp, 10,11), 

Improvement in varieties and improvement in cultural methods as exempli- 
fied in high grade flowers, K. (i. Hill (New Fuglaud Florist, 4 (ISf^S), No. 27, pp, 
291, 202; Floristn' Fxvhaufie, 10(1S!fS), No. 21, pp. SOI, 807; Amer. Florist, 11 (1S9S), 
No. .~>2.}, pp, 90-0:i). —A paper rc'ad before the Society of American Florists and Orna¬ 
mental Horticulturists. 


FORESTRY. 

Woods adapted for the manufacture of paper pulp, F. Koth 
(Forester, / (i.s’/AS), No. .V, author states that aecord- 

iiij^ to a canvass made in ISSS by the Division of Forestry of this 
Department, of tlie 240 wood pulp mills then reporting nearly half used 
nothing but spruce timber, about 25 per cent used spruce and poplar, 
and 0 per cent used implar alone, tlie others using a variety of woods, 
such as i)ine, liemlock, basswood, balsam, cypress, birch, maple, beech, 
buckeye, and gum. Considering the rapid increase of the wood-pulp 
industry and the reduction of the supply, tlie (ine.stion naturally arises 
as to what shall prove a substitute for the spruce. The characteristics 
of difierent woods and their relative value for use hi the manufacture of 
piil[) are referred to, and the author in concluding states that— 

“From the staiidpoiiit of ii supply, it is quite probabh^ that the eoiiifeifl will be 
in tlu^ future, as they have been in the past, the main puli) wooils of our country. 
They arc still quite abumlaiit and any step toward jiroteclion and reforestation, such 
as may naturally be expected in the near future, will insure new 8upplie.s by the 
time the present stands are cut. 

“In tlie New England States and the East g<*norally spruce will jirohahly coutinne, 
aided by bemloek ami possibly by second-growth pine. In the Lake Region, hem¬ 
lock, together Avith sc attered siiriiee and balsam, will furnisli pulp wood for a con- 
siderahlo period and when this is exhausted the pine forests may he expected to take 
their place. Of the hard Avoods only the basswood apjiears sufficiently abundant to 
Avarrant its consideration as a source of long time supply. 

“In the South coniferous material is found in the spruce, white pine, and hemlock 
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of tlio mountains ami still morn in tho vast bodies of bard ])inos (loblolly, short 
leaf, long loaf, ole.). When the ohomioal iiroor.ssos aro adapted to llio use of these 
resinous hard ])ines, the South will be in position to 8U]i]>ort a great number of pulp 
mills. 

Western rnitial States, with their extensive forests of eonifers, are in good posi¬ 
tion to 8iij)})ly large qiiantitii'S of ])nlp, but the dilferent kinds of spruce, lir, etc., 
have, not neon sulhciiMitly studied to warrant any detailed statmnent." 

The sustained yield of spruce lands, 0. Pixchot (Forcsirr, i 
(1H98)^ No, —Tliis paper, which is an abstract of an aihlress 

read before tlie Ain(*rican I*a[ierand Pulp Association, P(‘briiary, 181)8, 
reviews the s])ruce growth of the Ne ha-sa ne Park in tlie Adirondack 
forests. The abundant reproduction of spruce and its a])ility to survive 
under heavy shade are shown in the data given as to the number of 
trees in more than 1,000 acres of this ])ark. TTu^ author has tabulated 
the number of trees on this area and it appears there are 811,000, 
of which 150,1^L^S are 2 in. or more in diameter. 

The rale of growth for the past 10 years, as shown by measurements 
of 300 trees which were of marketable size, ranging from 0 to 27 in. in 
diameter, shows that the mean annual growth is about 0.11 in.; or, ou 
an averages lliat about 0 years is recpiired to add 1 in. in diametiU' to a 
s])ruee tree after it lias attained iiierehantable size. This rate of growth 
is considerably less than was originally suiiposed. 

Financial returns of forest administration in Bavaria ( Forester,, 
1 (ls9S), No, .V, pp. (If, do ).—The forest ansi of Ibivaria is said to be 
about 2>4 i)(‘i* cent of tlie total area of the Kingdom. One third of this 
area is owned by the tState, one-half by private owners, and the rcwst by 
villages and (corporations. {Since 1830 tlie State lias siient about §8,000, 
000 in acxpiiriiig additional forest ])roi)erty. Of the 0,200,000 meres of 
forest, about 10 per cimt is stocked with spruce from which the lumber 
is usually harvicsted at an age of 120 years; 30 per cent is ])ine, mostly 
Scotch pine, and is largely used as lirewood, generally being cut down 
at an age of 80 years or less; the rest is stocked with hard woods, mostly 
beecli, which is allowed to grow to an age of about 120 yeiirs. Some 
white oak is grown, i)art of which is managed as tan-bark coppice, being 
cut every 15 to 25 years, while other trees are allowed to grow into large 
trees for which about 180 years are necessary in this region. The yield 
per acre is generally large, the State forest yielding ou an average about 
01 cii. ft. for evmy year’s growth over the entire area, so there is an 
annual cut of about 120,000,000 cu. ft. of timber and lirewood. The 
money returns of the bavarian State forest are somewhat less than those 
of the forests in Saxony and Wnrttemberg. This is said to be ])artially 
due to the prevalence of mountain lands which reduce the yield while 
increasing the cost of operations. Improved methods of administratjon, 
however, have increased the net revenue so that the income which in 
1850 amounted to about $1 per acre, is now $1.02, the net income of the 
State amounting to about $1,000,000 per year. 

8102—Ko. 4-5 
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The conifers of China, L. Heissnkk (ISuL Soc. Jht. UaJ,y ISOS, No. (i,pp. JfjfJ-170), 
Tilia cordata, E. G. Hakku {Jour. Hot. [/.owrfowj, S(l (ISOS), No. 4^*S, pp. .US, Old). 
An exact method for determining the season in which timber has been felled, 
P. I. Easiie\'ski ( fFarsaw, lS97,pp. 17: ahs. hi Sdak. Khoc. i Lyt-nor., 1S7 ( 1S07), p, 440 ).— 
The auibor dt^scribes a jiK'tliod for (leterniiiiinj^ by use of the iiiicroscojM^ whether a 
^iveii piece of timber w«t,s felled in summer or wiiiier. 'fho method is illustrated by 
drawings of microscopic si'ctioiis of i)ine felled in dilferent seasons. — i*. fireman. 


SEEDS—WEEDS. 

Heat of imbibition by seeds, (t. MAtn.osKiE (/>*?//. Torrey Hot, 
Clnhj {J8!fS)^ No. .7, ^72-:37t). —The jiutlior states that, the oxpla- ^ 

nation of the prodiietion of heat in germinal iiig: seeds by destructive 
metabolism is not sufticieiit to explain the rising: of temperature orcer- 
tain cuvses of germination wliich liave occurred at very low tempera¬ 
tures. lie reviews briefly the various ox)inions relative to the physics 
of imbibition, and describes a limited experiment in whi(di dried jx^as 
with water were pla(*ed in a bottle and beside it a control bottle con¬ 
taining water, the initial temperature of the two being the same. In 
about an hour the temperatiiie of the first bottle liad increased about 

0. over the check and remained about this much higher I’or II days, 
when the peas began to germinate. 

In the second experiment, conducted in a somewhat similar manner, 
the author used dry s|)lit peas devoid ol' seed (‘oat, without radicle or 
plumule, so there could be no germination. They absorbed water 
quickly and in a short time the temperature was l'^ (J. higher than that 
of the control bottle. This continm‘.d for lo hours, by which time the 
seeds had become thoroughly saturated, when the temperature fell to 
that of the water in the other bottle. The author states that a diller- 
ence of (J. will certainly not appear insignificant since tin*, tempera¬ 
ture of germinating peas was only 1.5^ 0. higher than the surrounding 
air, as determined by experiments of Sachs. No attempt was made to 
estimate ({uantitatively the amount of heat which was evolved. 

The author believes that in the experiments cited by Uloth in 1871, 
in which seeds were found germinating in ice, while the initial heat 
may have been due to some external cause, after the seeds had becmme 
wet the heat i)roduced by imbibition might have melted the ice to such 
an extent as to account for the germination. 

The influence of X-rays on germination, Mal])ine\ and Thou- 
VENIN (Re>>. Ovn. Bot., 10^ No, 111, pp. pis. The authors 

briefly review the somewhat limited literature on this subject and give 
in some detail a series of interesting ex[H*riments in which the effect of 
X-rays on the germination of a number of seed was investigated. The 
seeds tested were millet. Convolvulus anmisis^ and Lepiditm sathmm. 
The form of apparatus used is figured and described. Check seeds 
were protected from the action of the X-rays by means of leaden i)lates. 
From the results of the experiments the authors conclude that X-rays 
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liasten germination somewhat, and tliat they are without any infiuence 
on tlio prodiictiou of cblorojdiyll iii the seedlings. 

Effect of different temperatures of water on the germination 
of olive seeds, N. Passerini [IhiL Hoc. Bot. ItaLj No. pp. 
71-78 ).—After removing the pericarp from a number of olives the seeds 
of S lots were subjected for 10 minutes to the action of water of difter- 
ent temperatures, tlie initial temperature of which varied from .‘10 to 
lOOo (j, Tiio seeds were then planted, and the germinations for 7 
mouths are tabulated. It api)ears that the germination of the olive 
seeds was accelerated wdien they were treated with water heated to 
from 40 to ^O^^ and the maxinium was reached at 70''^ C. When the 
water was hotter than 90^^ 0. there was no germination, the seed 
having been killed. 

The woolly mullein, H. (i auman ( Kentucky Hto. But. 7()j pp. 08-107^ 
pin. mop 1). —In continuation of his investigations (K. S. it., 9, p, 
1024) on this weed {Vvrhascum phlomoidca)^ the author describes its 
distribution and some of its characteristics. As now known, the woolly 
mullein has an unev(‘u distribution ov<n- about HO s(]uare miles, includ¬ 
ing portions of 4 counties. The main distribution seems to be along 
the?^olin lliver, and it is thought the weed was probably introduced 
originally somewlnue near the headwaters of this stream. The effect 
on germination of soaking the seed of this plant was investigated by 
the Division of botany of this I)e]>artinent, and a rc^port given in the 
bulletin shows that an average of 73 per cent germinated after lioating 
for 7 days in a bowl of water and 09 per cent afier having been in water 
for 14 days; so that practically the seeds would not lose tlieir vitality 
by being carried any ordinary distance down stream. 

Notes are given on the history of this weed in Kentucky {ind on its 
distribution in Europe. It does not thrive in cultivated lields when 
these are properly cared for, but is chielly a frequenter of roadsides, 
meadows, and pastures and much resembles in this res|)ect the other 
mulleins, to which it is nearly related. A descri[)tion of the plant 
together with photogravures are given, and it is stated that it begins 
to llower early in »hine when not more than 2 or 3 it. high, at which 
time it is often unbranched. It continues to ])roduce dowers and put 
out lateral branches and, if growing on good soil, attains a height of 8 
or 10 ft. It is very prolific in the production of seed and on this 
ac(*>ount might become a serious pest. 

Vegetative propagation of perennial weeds, A. S. IIitcH( ocic 
and (x. L. Clothier ( Kansas Sta. Bui. 76*, pp. 1^8^ pis. 12). —This bulletin, 
which is the fifth report on Kansas weeds, discusses the methods of 
vegetative propagation of perennial weeds. The weeds are divided 
according to the methods of their proiiagation into 3 classes, (1) those 
reproducing by creeping roots: Sumac [Rhus glabra), perennial rag 
weed (Ambrosia psilosfachya), pasture thistle, Indian hemp, milkweed 
{Asclepias cornuti), climbing milkweed (JSnslenia albida), bindweed 
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(Conrohuhfs firveHsis)^ and slieep sorrel; (2) those from creeping stems: 
Poison ivy {Rhus toxicodendron), wild rose (Rosa arlansana), elder, 
golden-rods (Solidarjo serotina and R, canadensis), siintlowers ( IfcUanthus 
grossc-serrains and 7f. maximiViani), wild artichoke (//. tnherosns), white 
morning-glory (Conrolndus sepinm), smartweed (RoJygonum mnlilen’ 
bergii), nettle (Urtica gracilis), and nut grass ((hjpcrns csculcntus)] and 
(3) those whicli form (U'owns: Vellowwood sorrel (Oxalis cornicnlata), 
redroot (Vcanoihus orafns), wild ^emia (Cassia marilandica), ironweed 
(Vernonia golden-rod (Solidago rigida), ox-eye daisy, dan¬ 

delion, white vervain ( Verbena urticafoha), blue vervain ( W sfricta), 
catnip, motherwort, ])hintain (Plantago rugeIJii), rib grass, wild four- 
oV^lock (Oxybaphns nyctagineus), pokeweed, patience dock, pale dock 
(Rnmex altissimns), cniied dock, PaspaUnn setacenm, dro[)-S(^ed grass 
(Sporobolns cryptandrns), and bJragrostis pectinaeca, spcvtahilis. 

In addition, some inoditication of these methods of propagation is 
shown in the case of the horse nettle, ground cherry, wild arti(*hoke, 
nut grass, dandelion, and rib grass. Methods for the destruction of 
perennial weeds are discussed at some length, based on the necessity 
of the develo])ment by the plant of some green leaves for the produc¬ 
tion of underground i)arts. The authors investigated the ability of 
root cuttings to i)roduce adventitious roots in th(‘ (*ase of ground cdier- 
ries, milkweeds, pasture thistles, bindweeds, climbing milkweeds, dan¬ 
delion, rib gl ass, and Jerusalem arti(*hokes. 

The underground parts of the various weeds previously mentioned 
are figured and described in considerable detail. 

Notes gleaned by an experience in managing a weed garden, 
W. J. Peal (Proc. Hoc. Prom. Agr. Sci., 1S97, pp. — The author 

gives a report of observations made on a weed gardtm whi(di has been 
in existence for about Id years at the Michigan Agricultural (Jollcgo, 
The soil of the dilferent plats has been given no cultivation and has 
become very compa(*t. As would be expected whenever plants were at 
all crowded, those along the margin of the ])lats were much more vigor¬ 
ous than those in the middle. The perennial and biennial plants have 
remained in their respective plats, while the annuals have usually 
seeded themselves and have, also found their way to adja(*ent plats. 
The growth of (juite a number of s])ecies is described in considerable 
detail. Many of the species have d(*creased in vigor. 

A list is giv^en of 127 species of weeds which maybe expe(*ted in cen¬ 
tral MichigMi, the arrangement being alphabetical under the scientitic 
njimes. An outline or syllabus is also given for a short course in the 
study of weeds and a bibliography of over 100 references to weeds and 
weed eradication. 

On the destruction of cuscuta, E. Noffkay (Agr. UalionnvUe, ISOS, No, 12), 

CBnanthe crocata: A study of its botany and its pathogenic effect on men 
and certain animals, C. Demook (GUnauihecrocata. fltude hotanigac ct (Hade den effets 
pathogenetiques ohserv^b chez Vhonime sain el certains aniniaux, Jirussels: II, Lamertin, 
1898, No. 83). 
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Poisonous plants growing in meadows and pastures, E. N()I'fi«av (Ayr. Ration- 
nellcj IS^iS, Ko. 15). 

Exchange seed list, W. A. Sktciikll ;m<l J. H. Davy {California Sta., March, 1898, 
pp.S ).—A list is of tluplicMto simmIs of tiio Iiotunir j^ar(l<in wliicli an* offered for 

exclian^o only for seeds from otlier experiment stations and botanic j^ardens in the 
United States and abroad. In all, 220 species and varieties are list<*<l. 

Seed travelers, f^ Wkei> {Ronton: (linn iS Vo., 1898, pp. 58, ill .).— Treats of 
th<*' methods of dispcnsal of various eommon seeds. 

DISEASES OF PLANTS. 

Diseases of plants, H. 1^. Holley {Xorth hakoia Sta. J\pt. JS97.,pp, 
do-^iC ).—Aside from work on potnto sc.iil) and rusts of cereal grains, 
tlio author has been collecting inforinalion relative to other diseases of 
plants. Some of the observations have not yet been published. 

A brief report is given of a disease designated as blighting of wheat. 
Usually the lieads have th(‘ aiipearanee of sun scald or injuries result¬ 
ing from excessive drought. During tin*, past season the disease was 
esfieeially destructive. At harvest a large ])ortion of the heads were 
found with the upper half unfilled. Microscopic study of th(\se blighted 
heads sliowiM that the glumes and blighted grains w(‘ie thoroughly 
infested with a fungus growth. SpeeJmens have been examined by the 
author and otluus, and as yet there is no agreement as to the exact 
nature^ of the fungus. The author, liowever, is indm^ed to belii^ve that 
the fungus is a sjiecies of Alternaria. Further investigations are 
liromised. 

The author continued his investigation of the smuts of cereals, ex- 
])erimenting with formalin, ^^Ceres Ibilver,’^ and a tobacco extract 
known in tin* trade as “ Koseleaf.” The elfect of these fungicides on 
th(‘ ])reventiou of smuts of wheat, oats, and millet is shown in tables, 
and a comparison made with hot water and corrosive sublimate treat¬ 
ments. The treatment of wheat with ^Mtoseleaf” seemed to increase 
the smut rather than diminish it. Formalin and corrosive sublimate 
gave the best results. In the treatment of oats the ‘MYu*es Pulver'’ 
and formalin seemed to be eipially eftieient in preventing smut. The 
formalin solution was very eilicient in preventing smut of millet. An 
experiment for the prevention of barley smut was attemx)ted, but on 
account of the very small ])ercentage of disease on the untreated plat, 
no conclusions can be drawn from the trial. 

The comparative resistance of dilferent varieties of oats to rust was 
also investigated, and further results are to be forthcoming. 

The effect of dilferent dates of seeding or i)ossible variation in soil 
conditions upon the development of smuts in grain was investigated 
with wheat, oats, barley, and millet. This work was in continuation 
of that begun in IShb, and for the present the author thinks it is desirable 
to withhold the publication of results. 

Prevalent diseases of cucumbers, melons, and tomatoes, A. D. 
Selby {Ohio Sta. Bat. cS'/y, pp. 99-122., ph. 3j map 1 ).—The author calls 
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attention to tlie serious decrease in yield of cucumbers for the season 
of 181)7. Tlic principal cause of this diminished yield is attributed to 
attacks of the downy mildew {PUismopara enheums) and the anthrac* 
novse [Volletotrichum hiqcnarium). Of these the downy mildew was the 
more destructive. The history and distribution of both these diseases 
is given. They are reiiorted as having been observed in 10 States. 

An experiment was conducted under the author’s direction for the 
prevention of the downy mildew by 2 aiiplications of Bordeaux mixture. 
Conijiaring tlie yields of sprayed and unsprayed rows, it was found 
that 25 sprayed rows yielded 51 bu. of cm umbers, while an equal num¬ 
ber of unsprayed rows gave 58.1 bu. The cost of spraying seems 
unnecessarily liigh and could probably have been considerably reduced. 
Suggestions are given for the planting of cucumbers, allowing for road¬ 
ways, so that power sjirayers may be used. 

The leaf blight of inelous, due to AUeiuiria s))., which was descrilied 
and figured in Bulletin 73 of the station (E. R. K., 8, p.901), has again 
liroved (luite destructive during the season of 1897, and has extended 
its attacks to watermelon leaves. The muskmelon leav(‘s, however, 
showed the earliest symptoms, dying ofl‘ rajiidly, with the characteristic 
spotting. 

Notes are giv^en on the tomato leaf blight fungus {Septoria hjcoprrsici), 
whi(‘h s(‘ems to have become, well established throughout most of the 
State. Tt may be successfully pievented by the thorough use of Bor¬ 
deaux mixture. 

An ex])eriment was conducted in which seeds wore treated with co])- 
per suljihate solution and with hot water, to ascertain the eflec-t of 
su(;h treatment on the prevention of the tomato anthracnose. Soak¬ 
ing the seeds 1 and 2 hours iu 10 per cent solution of cojiper sulphate 
or immeii^ion for 5 minutes in water heated to 133^ did no injury to the 
germination. The absence of all traca^s of diseases in these trials ])re- 
vented any conclusions relative to the treatment of the disease. 

Plant diseases in Java, M. IIaciborski (Ztsclir, rjfanzenlxranlc.^ 
8 Xo. 2,67).—The author reports the existence in Java 

of 2 undescribed diseases of the cowpea and the ])eanut. The fungi 
attack the leaves of their res])ective hosts and have both proved very 
destructive. 

The disease of the (5ow})ea is caused by Cervonpora vignw. On the 
upper surface of the leaves it ])roduces rounded or somewhat irregular 
spots 0.5 to^ cm. in diamet(»,r. These sjiots often coalesce and the tis 
sue becomes dead. On the under side of the leaves the spots are 
brownish gray, and after the formation of the spores they become 
dark rusty gray. The s])ots arc not bordered. The mycelium is 
tound about the tibro vascular bundles and in the spongy parenchyma, 
but it docs not send haustoria into the cells. The conidiophores are 
borne upon the under side of the leaves. The conidia are 3.5 to 5 /,/ in 
diameter and are very slender. The small ones measure 20 ju in 
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length and are i-celled, while the most are 30 to 60 and 2 or 3 
celled, while occasionally specimens are found 100 // in length and 
have 8 to 10 cells. Tlie conidia are able to produce spots on sound 
leaves in from 4 to 5 days; when severely attacked the leaves quickly 
dry up and fall from the plant. 

The disease of the peanut is said to be due to an imdescribed fun¬ 
gus {Sepfoglwuni aracliidis) and whole lields are said to have been 
destroyed by it. It produces round, sharply bordered black spots 
with lighter centers and a clear yellow limiting border. The spots are 
usually 4 to 5 mm. in diameter, but vary from .‘5 to 10 mm. While 
usually found on the lamina and midrib of the leaf, the petioles and 
stems are also attacked. Iniected leaves (|uickly fall, leaving the 
bare steins and a few young leaves. The mycelium of this fungus 
occurs in the parenchyma and sends numerous haustoria into the cells. 
The conidiophores are small and they bear numerous elliptical conidia, 
usually singh‘-celh*d, but sometimes appearing as though .‘I to 5 celled. 
They are 20 to 34 // in length and 0 // in diameter. By placing fresh 
conidia on leaves the characteristic spots are said to have been 
produced within four days. 

A dangerous disease of the white pine (Card, Vhron,^ ser,^2S 
(7(S.9.s), Xo, p, .202).—The author calls attention to the serious dis¬ 

ease of PiHHn sfrohns due to Peridermium strobi. The disease is w idely 
distributed in (Termany, Denmark, and elsewhere, and is quite com¬ 
mon in the nursery. The symptoms of the disease consist of a swelling 
on twigs or braiudies, frecpiently under a branch whorl. Soon the dis¬ 
tinctive I)Iister-Iik(‘-outgrowths appear, bearing the yellowish spores, 
111 a short time the twigs dry up, the needles fall, and no new growth 
folio w\s. 

The alternate generation of this fungus occurs on the black currant, 
goosebei ry, and other sjuudesof Hibes, This foriu is known as Cronar- 
tiiiin rihicolum, and it apjiears oii the leaves in June as a yellow, rusty 
coating, follow^ed by a number of browni hair like outgrowths. On the 
currants, etc., while destructive, it has not been reported as epidemic. 
Pituftt fitrobm in America is said not to be attacked by this fungus. 

Experiments for the control of potato scab, 11. Oarman {Ken- 
tucky ^7a. BuL 72, 2 )p. .7-2.7).-—In 18!)6 the author conducted a series of 
experiments with corrosive sublimate and tlow^ers of sulphur for the 
prevention of potato scab. The first series was conducted in the 
greenhouse. A scabby [)otato w^as planted in each of 6 10 in. dower 
pots, the soil in all having been previously baked for several hours. 
The results obtained by this somewhat limited experiment indicated 
that suliihur did not exercise any decided effect in checking the scab, 
while corrosive sublimate proved very eflicient. 

Later in tlie same season 10 tenth-acre plats which had been previously 
used in iiotato-scab experiments (the ground being infested with a 
potato-scab fungus) were planted with Early Eose potatoes, the object 
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of the experiment being to test the relative values of corrosive subli¬ 
mate and tlowers of sulphur. Half of each plat was retained as a 
check, and the seed planted on the oilier iiortioiis or the first 5 plats 
was tieated for 1 hour with a solution of 4.4 oz. of corrosive sublimate 
to 30 gal. of water. Three of the ])lats receiving sulphur were given 
74 lbs. and the, other 2 received 0 lbs. of suliiliur, the sulphur being 
dusted in the furrows ])efore the seeil was drojiped. The coiK^iision 
drawn from the experiment, the results of which are tabulated, show 
that corrosive sublimate was (juite ellhaent in checking imtato scab, 
while the sulphur treatment did not possess any special value. 

Tn 1807 the use of (corrosive sublimate was further investigated by^ 
pot experiments with favorable results. Jn conclusion the autlior states 
that soaking potatoes for an hour in a solution of 44 oz. of corrosive 
sublimate in 30 gal. of water is an effective treatment. If stronger 
solutions are used the period of soaking must be diminished. 

The fungicidal action of acetate of copper compared with that 
of the Bordeaux mixture, A. and F. Ravi/za (7ie/. Not, Agr,, 
{lSf)8)j No, pl>» :30()-2ir ).—The authors conducted a series of experi¬ 
ments in which the fungicidal effect of acetate of co])i>er and Hordeaux 
mixture as ])reventives of grape Reronospora were comi)ared. The 
form of a(*etate of cop[)er used was that known as BteclieFs mixture, 
consisting of 31.3 per cent acetate of copper and 44.3) jxt cent sulphate 
of lime. Experiments were made in 3 different lo(*alities with these 
substances, the weather during the vsummer being hot and rainy and 
especially tavorable for the development of the grai>e mildew. In the 
vineyard where the Jirst series of experiments was condiu'ted the soil 
was cultivated between the rows, wheat and vetches b(‘ing alternatidy 
grown, and liberal a[)pli(!atioiis of cow manure and mineral phosjdnites 
were given. The Steelier mixture was guaraniin^d to contain 330 gm. of 
basic acetate of co[)per ])er kilo of ])owder. Vines were sprayed May 
16, June 13-13, 23-34. In the first application 300 vines were sprayed 
with a ])ackage of the Steelier ])owder dissolved in 50 liters of water; 
in the second and third treatments increased stnmgths of solution 
were used. In addition to spraying with Bordeaux mixture the vines 
after being sprayed were powdiTcd with a 3 per cent sulphate of copjier 
powder. The foliage of those vines which received the acetate of cop¬ 
per was noted before the end of the season to be of a darker green 
color than the leaves of the other vines. The Reronospora appeared 
during theMirst days of July upon the vines which received Hordeaux 
mixture and upon tho.s(», receiving the Steelier powder about August 
1. At that period, the weather being very rainy, the invasion of the 
fungus was very rapid, especially on those vines wliich had been treated 
with the acetate of caiiper powder. From these experiments the con¬ 
clusion is drawn that while the acelate of co])per was somewhat more 
efficient than Bordeaux mixture, as it Avashes off’the leaves much more 
rea<lily, more numerous applications will be reipiired. It is also rec- 
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oijimended that oa(*.h treatment be followed with the application of 
imwdered sul[)hatc of co])per. 

A second series of experiments was <*onducted in a vineyard which 
was situated on a hillside with a southern exposure, the soil of which 
was clay. In this experiment dilferent stien^»1hs of the 2 fun; 2 ^icides 
were <;ompared. Three of the s})rayinfi:s wei e followed with appli<^a- 
tions of sulphur. Bordeaux mixture used in full strenjirth and acetate 
of coi)per in full strenjuth oi* in half stren<»‘th saved the vines from the 
attacks of the funj»us. The half-strength Bordeaux mixture was less 
efficient, some of the vines being* slightly injured. Sugar determina¬ 
tions of the grapes grown on vines receiving the dilferent treatments 
showed practically no differences. 

Another experiment made near by and (*onduet(‘d on a somewhat 
similar ])lan ])roved an almost total failure. In this (*ase the vineyard 
was in a low lying place; the soil was wet. l*eronos])ora developed rap¬ 
idly on the ])lants and the, treatment was evidently b(\giin too kitc^ in 
the season. 

The authors (;on(*lude from their experiments that the acetate of cop¬ 
per is an ai'tive preventive ageiit against Peronospora, being about 
ccpial to llordeaux mixture and in some respects better, as somewhat 
less is re(iuir(‘d than of Bordeaux mixture. The authors think, how¬ 
ever, that more than .*> applications are necessary, that number being 
recommended by the manufacturers of the Steelier })owder. From an 
economic consideration of the subjec,t, they believe acetab^ of coi)i)er 
is not ada])ted to general use, as the cost is (‘onsiderably greater than 
an equal amount of Bordeaux mixture. 

Investigations on the life history of the rust fungi, K. Fiscioot (Heitr. Krtjpln- 
fjameujloraj Srhwt iz., 1 (/.SWX)^ Xo. pp. ph, Jf Jiffs. VI). 

Notes on the Uredineae of Mexico, I*. J)iktkl {Uedwiffin, .!7 {1S9S), Xo. f,pp. 
202-ni). 

Trametes pusilla on sugar cane, M. RAianousKi (Arch. Java SHtkerind., 1808, No. 
tl,pp. if, 10). 

Concerning the injuries and diseases of fruit trees during 1897 and the rela¬ 
tion of the weather to the same, Ai>i:Rnoij> (r^/^rr die in den letzten Jahren in 
Srhleisen hesondern herrorffelrefenni Schdden nnd nnsvrvr Obtftbdnme und Hire Bezie- 
hnnf/rn :unt fli tter. BreHlan, 1898, pp. 27). 

A disease of mulberry trees in Japan, Ichikawa (Forstl. Naturir. /(schr., 7 
(1898No. 7, pp. U7, 248). 

A fungus disease of Arundo donax, R. nLAN<’nARi) (.Irvh. Pnrasit., t ( 1898), No. 
8, pp. 503-512). 

Pear blight and its treatment, M. R. Waitk (Kaniern New York Ifort., 2 (1898)^ 
No. ly pp. 4y 5yJifi.H. 4). 

Notes on Septoria parasitica, Rudolcu (Foi'stl. Nalurw. ZUchr.y 7 (1898), No. 8, 
pp. 205-273, pi. /). 

Mildew and the contest against it in the vineyard. A. 1. Vogiuka (Odessa, X897, 
pp. 10; abs. in A^dsk. Khoz. i Lifvsor., 190 (1898), Anhf, pp. 229, 220). 

Parasitic fungi of the Russian forest trees, A. A. Yachivski ( Rp/. Min. Apr. and 
(rovl. EHiates, Dept. Forestry. 8t. VeUrsbury, 1897,pp. II-\-l50, eol. pis. 28: abs. in Selsk. 
Khoz. i Lyesov., 190 (1898), duly, p. 229). —For foresters and lorest growers. 
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The enemies of agriculture, C. Rami'on {Les efiinemis de Vagriculture Nancy: 
llenjer-LcvrauJt Co,, ISOS, pp, VIII 40S, Jign, Treats of insect injuries, fun- 

j?ii8 attacks, weotls, etc. 

Nematodes in coffee>plant roots, A. Zimmermann (Meded. Lands Plantentuin, 

J7 (/SOS),pp. C,4, ph. 17). 

The use of copper fungicides in forest protection, C. von Tuiieuf (Foratl, 
Xaiurw, /tschr., 7 {IS9S), No. 7,pp. rj15S-J7t7), 

.Handbook for the preparation and use of chemical agents for the prevention 
of plant diseases, ^I. IUma.rvnh (Handbtich der Choinsrlim Mittcl gegen Pflanzcn- 
kraul’heiirn. Ilcrslcllnng nud Anwetulung hn (irossen. lUrlin: Paul Parey, ISOS, pp. 
7/' + /;rVk —rins lijindhook, altliough from its title it would appear to bo one dealing 
only witli till' )»ri‘paratiou and use of fungicides, includes insecticides as wtdl. The 
work is divided into ;> jiarls, the titles being animai, vegetable, and mineral sub- 
stanei‘s, the lattei- being arranged ai eording to inorganic and organic substances. 

The literature of Knrojx' and America has been well reviewed, and tlio information 
is fully up to date. More than 125 suhstaiices which are considered Jis having fun¬ 
gicidal or insecticidal value are discussed and numerous formulas given for their 
preparation. In many cases the specitic value of the chemical agents for the pre¬ 
vention of certain insects or diseases is stated. The author has made a valuable 
contribution to the literature of the subject. 


ENTOMOLOGY. 

The weight of bees and the loads they carry, 0. P. Gillette 
{Troc. aSo('. Vnnn. At/r, ScL, 1S!V ^ pp. o(i-iVJ). — A large iiuniber of weigh¬ 
ings were inatle, wliich resulted in showing thiit outgoing pnre Italian 
worktus average gin. or r),.*>7<S bees to the pound; int'orning honey- 
ladeii workers, l.V)S2 gm. or d,532 to the pound; ineoining jiolleu laden 
work(M\s, l..‘Ub gin. or 5,51)4 to the ixmnd; incoming pollen bearers, 
1.285 gin. or 5,447 to the pound, and drones, 3.173 gm. or 2,20(1 to the 
liound. 

Tlie. w(dghts were taken of lioney stomachs from incoming workers, 
of honey loads and ])ollen loads, with tlie following nverage results: 
lioney stomachs, 0.870 gm. or 7,004 to the pound; honey loads, 0.038 
gm. or 10,005 to tlie pound; and pollen loads, 0.173 gm. or 40,580 to the 
pound. The object of weighing was to determim^ the truth of the state¬ 
ment often made by bee keepers that pollen bearers also bear honey. 
In no (*.ase was it found that such was the case. What little honey is 
found in the stomacdi or used in sticking pollen to tiie legs seems to bo 
a store (tarried with the bee from the hive. 

Pterophoridse of North America, 0 II. Peunat.d (Massachitsetfs 
Apr, (jol. pp. (S5~/b2, ph. 9 ),—The subject is treated inono- 

grajihically. After brietly noting the wide geographical distribution, 
that none of this family have tlius far been recognized among fossils, 
and the few natural enemies (rhnpla pterophori^ lAmncria pterophora^ 
aiid Ichnrumon knmilis), the author proceeds with a historical resum6 of 
the liU^ratnre, and an account of the structure and liabits, systematic 
position, and chara(;tcristics of the family, finally treating the various 
sfiecies in detail. Synoiitic tables are given with each genus. 
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Tlie Pteroplioridfft fly usually on warm, quiet evenings, when they are 
occasionally attracted to light, though rarely to sugar. In the daytime 
they are easily flushed from shrubbery and fly but a short distance. 
When at rest the wings are held horizontally at right angles to the 
body with the feathers of the hind wings folded over each other and 
drawn under the wings. Whetlier any of the North American si>ecies 
have more than one generation is not known, although in I0uro])e Acan- 
thodac.tyla and Monoda(*tyla are said to liave two geiierations, and it is 
very probable that the same may be true in some cases at least in this 
country. Of the species noted, tlu^ food idants of the following are 
known; those of the others have not yet been discovered: Trichoptiliis 
lohidactjflus on SoVuUkio vauiidenais; VlatypiUia (mmodacfi/1 a on vStachys, 
Aquilegia, (ieraiiium, and Orthocarpus; I\ acanthodactyla on Stachys, 
Mentha, Ononis, <3alamintha, Pelargonium, and Pu]>hrasia; eardni- 
dactyhi on Cirslum Uimrolaium; l\ orlhocarpi on Orthocarpns; I*, fesse- 
radactyla on OnuphnJlmn dioicnm and (r, arena nit m; Ahicita monfana on 
Solidago; Pterophorvs homodadylm on 8olidago and Eupatorlnm pur- 
pvrenm; P. Jielianthi on Ilelianthiis; P, paleacem on YernonUi nore- 
horacensis; P, keUieottii on Solidago; P. vionodactylas on VorcoJrnUts 
sepiumy (J, arvensis^ (Jhenopodimu album, and A triplexpaiula: ]\rupatorii 
on Eiipatorium purpimum; P, grisencens ou Artemisia; P. inguinafm 
on Ambrosia ariemisiag'olia^ and i^tenopiilia pierodaviyla on Veronica 
chamadrys. 

Some strawberry insects, A. L. (^ttaintance ( Florida Sta, Bui, 
pp, ool-dOO^ Jigs, This bulletin tieats po])ularly of the more 
injurious insects of the strawberry occurring in Florida. Life histories 
are given more or less in detail and reinedit's noted. Thrips have been 
unusually abundant, damaging the strawberry crop throngiiout the 
State. Although it allects other field plants during the entire spring 
and snminer, tlie strawberry plant seems to furnisli its favorite food. 
It attacks different ilowers differently. In orange blossoms tlie petals 
and stamens are chosen; in strawberries the jnstils, resulting in the 
latter case in ])reventing or retarding the fertilization of the ovules. 
On some*- blossoms the author notes the ])reseiu*.e of as many as G5 
insects. 

llodies were pressed from females which were regarded as eggs. 
They measured b.G ;/ by 0.1 // and were found in munbers of from 2 to 
r>, usually 3, j)er insect. 

Several remedial mixtures were tried, including a sulphur spray, 
flowers of sulphur, pyrethriim, pyrethrum and water, pyrethrum decoc 
tion, tobacco dust, tobacco decoction, kerosene emulsion, whale oil soap, 
etc., but none were found to be as efficient as the compound known as 
‘‘rose leaf” insecticide. This was efficient both in killing the insects 
and in not affecting the taste of the berries, which some of the other 
insecticides invariably did when employed late. Aside from not affect¬ 
ing the berries, this insecticide is thought superior, from the fact that 
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a slight stickiness that it possesses prevents the insects from escaping 
ami in the fact that its action is rapid. 

The strawberry painera [Pamvra vlneia) seems to be re])orted for the 
first time as of economic importance. In Florida it has bocm recognized 
for several years past as an enemy to strawberries. It was observed 
in 1802 by I\ 11. Rolfs feeding on the young berries; the ^‘buttoning” 
of young fruit is attribute<] to it. in the laboratory insects were 
observed to feed mainly on the ovaries of the plants. 

‘‘Walking aroiiiKl <»vei- tlie berry, ili<‘ beak was tlinist lirst down into one ovary 
and then another, fro<|iu'ntly 15 or IS ovaries being ))iereod dining the eonrso oflialf 
an lionr. As is well known, the ovar\ is, pbysiologieallx, an essential part of tiio 
fruit of tlie strawberry, and if a eonsiilerable nnmber of ovaries are destroyed tlio 
develupinent of the r<M eptaeh—tlie Jniey part of the ripe strawberry- is ebonked. 
This insect seems to <b‘stroy the vitality ol‘ the ovaries wliieh it attacks. In ease 
the attack has been severe, i. e., nians of the ovaries of tlie fniitdiaving been ])iereed, 
tb(‘ berry rarely develops to any tiling of value. Further growth is greatly eliccked 
and the reec'ptaele eventually b(‘eomcs more or loss woody, proilm ing a button. 
A ery young fruit seems to siitfer nion* severely yet. In such fruit tlie receptacle is 
also attacked, and it usiially results in the blackening and cNcmtnal drying up of 
the berry, 'fliis etfect ^vas observed lepeatedly in the laboratory, lilossonis aro 
sometimes attaek(‘d with the same results. One insect may so ])ieree a very young 
fruit or blossom that it will die. After a berry has become a third grown it is prob¬ 
ably safe from destruction by tliis insect.” 

The egg, the 5 nyinjih, and the adult stage are described, (piotiug 
from Say. Some discrepaiM'ies were observed by the author between 
specimens and Say\s description. 

‘‘The length will average, about I, in., nearly twice that given by Say. ITow'over, 
there is much variation in length; the bodies of some males measure but of an 
inch, wliiloNoim* of tlui longot temalos measure of an inch, 'flie niemlirane <»f 
bemelytra is mncdi clouded with iliisky above; below it is milk wliite. The feet are 
dusky. Tin*- claw and distal segment of each tarsus are blackish, tlui clouding 
extending upon the-tibia; not whitish. The basal joint of tin'- antmime is uniformly 
yellowish, there being no trace of black on distal portion. 

^'The antenme of an adult are very similar to that ot tin* nymph, the first joint 
being short, about two and one half times as long as tbie-k; second, third, and 
fourth joints are, of about same length; second and third an^ cylindrical in shape; 
fourth joint is siiindle shaped. First, second, and third joints are uniformly yel¬ 
low; fourth joint rufous. Tarsi composed of 5 segments.” 

Laboratory observations resulted iu showing tliat the duration of 
the life cycle of the insect is as follows: Fgg stage, <S days; lirst 
nympl^ stage, 5 days; second, 2> days; third, 8 days; fourth, 3 days; 
fifth, 5 days; total to adult stage, 27 dayvS. Adults were kept iu the 
breeding cage 20 days, or until they escaped. 

In the held it was observed that young are less aifected than old 
fields and that the custom of mulching offers the insects admirable 
places for breeding. . The insect is thought to be indigenous to the 
State and its taste for strawberries acquired. Spraying with lose-leaf 
insecticide is recommended. 

The tarnished jilant bug (Jjygiis lineolaris) is regarded as iiyurious, 
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although it ciiii not be regarded at ])ies(*nt as seriously menacing 
strawberry growing in l^lorida. As remedies kerosene emulsions and 
pyrethruin are noted. 

The leaf-footed plant bug {Lfpfo{/lo}i.s}(S‘ phyllopm) not infrecjuently 
attacks the strawberry, sucking the fruit and tender slioots, some¬ 
times doing considerable damage, though its usual food ])lant in Flor¬ 
ida appears to be the thistle Curdnua .spinosisnimas, Xymphs were 
observ^ed on th(‘. Irish potato. Hand picking is recommended. 

The negro l)ug ((JorimehrrKt 2 )idi(‘ari(t)^ although more abundant in 
Florida on blaeklan ries, also freciuently does (considerable damage to 
strawberries, the injury Ixcing mostly due to the odor it imparts to the 
berries. Hot water (loo^^ J^\) is noted as a remedy. 

Cutworms, ])rin(*ipally Ayrotis ypsUon^ are fnMjiiently abundant. One 
grower gave tine information that he had dug out 000 daily for a week: 
another that he found 40 imar a single plant. 

The remaining insects noted are while <^rnhs {Laelniostenia spp.), 
strawberry tlea-beethc {Halttea iynita)^ grasshoppers, cri(ckets, the 
strawberry W(3evil, the strawberry crown borer (Tylodrrmu Jrayarur), 
and strawberry l(‘af roller {l*hoxapteris eampfana). The last Insects, 
however, have not y(*t been found in Florida. The life history of II, 
iijnlta is thought to be somewhat similar to that of the grapeviin* llea- 
b(^etle. No riacord is known of tln^ larva* feeding on the h‘a\ es of the 
plant, and it is reganb^d as possible that tlu^y attack the roots. 

Ibvo spraying macchines are tigured. 

Some injurious insects of the orchard, K, F. Faville and V, J. 
Pauuott {Kansffs ^Sta. But, >T, pp, Jiys, d :^),—This is a po])ular 

discussion of the following insects, including descriptions, life histories, 
habits, injuries, remedies, etc.: CaiikerxNorm (Baleavrita rernata)^ cod¬ 
ling moth {Carpocapaa poiNonella)^ tent ealeri)illar [Ctislorampa ameri- 
cana)^ plum curculio. {Conotrachelns nenuphar)^ plum gouger (Coccobnm* 
scntellaris)^ peach tree borer (Saanhia fudtiom), Hat headed hovtn'(Clirys- 
ohothrts femoraia), round ImadiMl borer (Saperda> eandida), ^San tlose 
(Aspidiofuspernieiosffs)^ and elm-twig girdler ( Oneideres r'nif/alatafi). 

The spring (*ankerworm has sti^adily spread into the fruit regions of 
the State until now it is regarded as one of the leading orcchard pests. 
The insect attacks forest and shade trees as well as fruit trees. The 
remedies suggested are to prevent the wingless female from ascmiding 
the trunks of trees, and to spray the trees with poisons. The tirst may 
be done by the use of sticky mixtures, such as printers’ ink, ])ine tar, 
resin and castor oil, deudroh^ne, raupenleim, etc.., applied as a band to 
the trunk of the tniQS or by the use of collars of tin, paper, etc., fas¬ 
tened about the trees. The author gives the following summary of 
results of spraying: “ Trees si)rayed with Paris green were not scalded 5 
loss from the work of larvae trom 1 i)er cent to 5 per cent. Trees st)raye(l 
with soluble arsenic solution showed leaves sinilded 5 })er cent, larvae 
completely destroyed. Trees sprayed with insoluble arsenic solution 
showed leaves free of scald, 1 i)er cent of heaves destroyed by larvie.” 
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The plum cureulio is the worst enemy of the plum, having; become 
distributed tliroughout- tlie State. The remedies commonly used- 
spraying and jarrin^i*—are recommended. 

The peach-tree^ borer is regarded as the most wielely distributed 
insect enemy of the |)eacli in tiie State. Tlie autlior believes that the 
danger to the tn‘e from digging out the lai va* makes that remedy 
impiacticabl(‘. Tlie best method is thought to be^ any means of pre¬ 
venting the adult insect from depositing its eggs. Hilling up the soil 
around the trees, or jdacing tarred iiajier or even wire netting about the 
trunks to the height of 2 ft., is suggeste<l. Obnoxious washes which 
will keep tlu^. moths away are noted. 

As remedies against the tlat-headed borer, it is suggested to keep the 
tre(*s in a healthy condition, to stimulate vigorous growth, which will 
increase the How ot* sap and usually cause the death of the larva‘ by 
drowning, to dig out larvae with a knife, and to use alkaline washes on 
the trunks of trees. 

A spray calemlar, giving directions for the treatment of the most 
im])ortant ins<*cT enemies and diseases of a number ol‘ plants, the prepa¬ 
ration of insecticides, fungii ides, etc., is included with the bulletin. 

The gypsy moth in America, L. O. How a^rd ( / . >S’. DvpL A(jr,^ 
/>irision of I^Jntouxflof/if Ihd. II, n, scr,^ pp, Jif/.s. maps :i ),—This 
bulletin gives the results of an investigation of the gypsy moth made 
in accordance with a clause in the section of the agricultural appro¬ 
priation bill making aiiprojuiations for th(‘ year 181)7. A general 
review of the history of the moth and its introdiudion into this coun¬ 
try, its occurrence in Europe, and the methods of extermination adopted 
in Massachusetts are given. The only seemingly sound objection to 
the work, i. that large numbers of insectivorous birds and their 
nests must be destroyed, is answered by the statement that the work 
of the men is timed where possible so as not to interfere with the nest¬ 
ing of useful birds, and that the nests of the English vsparrow are 
always destroyed wliere met with. 

The value of the burlap method of collecting is brought out, and the 
facf noted that in 1897 the larva* s(*emed to have changed their habits 
somewhat. Instead of hiding under the burlap in large numbers dur¬ 
ing lluMlay, as formerly, they were found in the trees. This change 
seemed to coincide with the general cloudy and damp character of the 
weather, and was overcome by the greater use of the S]>raying method 
and also by jarring the worms from the trees and killing them beneath 
the burla])s. 

The ineniciency of any single method and the ability of the worms 
to resist poisons is brought out. 

The San Joq6 scale in 1896 and 1897, L. O. Howard (TL S. Dept. 

Agr,, Division of Entomologi) Bui. 72, n. ser., pp. , Jig. 1). —This bulletin 
is supplementary to Bulletin 3, n. .ser., of the Division (K. H. li., 8, p. 
500), and brings together information gained by the economi(i eiitomolo- 
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gists of the country during the ))ast 2 years. A map is given showing 
the known distribution of the San *Jos<‘ scale, accornpanied by notes on 
its juesent condition in the following States: Alabama, Arkansas, Ari¬ 
zona, California, Ctmnecticut, Delaware, District of (Viluinbia, Florida, 
Georgia, Idaho, Illinois, Indiana, Kentucky, Louisiana, Maryland, 
Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Nevada, 
New Jersey, New Mexico, New York, Xortli Carolina, Ohio, Oregon, 
Fenusylvania, South Carolina, Tennessee, Texas,X irginia, Washington, 
West Virginia, and Canada. 

Seventeen new food plants have- been listed. They art^ as follows: 

Orchard fruits, — Pt’iar, x»oac.l», apph*, plum, rhiTiy, K'orlvy Moimtuiu dw.-irl <rluTry, 
peruiiunion, Honoring (juinec. Small fruits, —Strawberry. Hush fruits .— 

RaHj)borry, goosiOurry, grai)e, currant, flowering currant, black currant. \ut 
plants. — Almond, chestnut, iiccau, black walnut, English waltiut, .lapan walnut. 
Ornamental plants, forest, and shade trees. — hawt-huni, spirca, i-otoncaster. (Miony- 

mus, English hucklcherry, linden, acacia, elm, usage orange, alder, sninac, weeping 
willow, English wdllow, golden willow, laniad-loavcMl willow', milkwc(Ml, catalj)a 
speciosa, Loiiihardy poplar, Caiolina ])oj)lar, goldcn-lea> ed poplai-, silver maple, 
ciit-lcaved birch, inoiintaiu ash, .IapancH<‘ qiiiiu-c, .ictinidia. Citrus trifoliata, red 
(logwood, snow ball, Juuchcrry, lo(|Uat, laurel, and akchia.” 

The difference between the San Jose scale and 2 elostJy alli(‘d sjie- 
cies, the Putnam (A.spitHotiis anrifhis) ninX the f^nhes scale (A./hr- 

hesi) are pointed out. The relation of climate to th(‘ s^fread ol* the 
insect is brietiy discussed. 

In regard to natural enemies of the scale, the aiitliorsays that in 
no case since the ])iiblication of tlielbrmer bulletin have any insect ene¬ 
mies been reported as doing any good. Sitecimens ot* Aiistralinn lady¬ 
birds were distributed in New Jersey and at XX asliington, but no results 
have been obtained from them. The ideutilieation and study of 
parasitic fungus (tSphaTosfilbe corcopftila) by the Florida Station (K. S. 
R., 9, p. 1098) and work with it in New Jersey and elsewheie is noted. 

la regard to reim‘dies the work of the X^irginia Station with the gas 
treatment and with pure kerosem^ (F. S. R., 9, pp. 67li, 1097) is reviewed, 
as is also the work with kerosene at the Georgia, Ohio, and New Jersey 
Stations (E. S. R., 9,p. 1099; 10, p, 191). 

In experiments of the Division of Entomology, i)each, pear, cherry, 
and apple trees spraye<l Nsith pure kerosene while their buds weredor- 
maut were uninjured. On some of the trees 99 per cent of the scales 
were killed by the kerosene. Gases are noted, however, in which 
orchards sprayed with kerosene were very seriously injured. There¬ 
fore the author reeommeiids the use of kerosene- on a small scale at 
lirat to determine whether it can be advantageously used in dilferent 
localities. 

Recent legislation in regard to the Ban Jose scale is brielly noted, 
and the German edict in relation to the importation of ])lants and 
fruits from America is given. 

A, bibliograi>hy is given including publications during 1899 and 1897 
and omissjows from the previous bibliography. 
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The chinch bug, FI. (5 Arman (Kentitcky Sta. Bui. pp. 45--70., Jig, i, 

;).—The bulletin discusaea the distribution and injury of the chinch 
bu,!*- in Kentucky, its <*haraeteristies, habits, etc., and methods of treat- 
nuMit. Tlui meadow lark and <iuail are noted as the two birds known 
to teed on the ehineli bu^-. Toads are also said to be useful in destroy¬ 
ing this insect. Chinch bug fungi are discussed nt considerable length, 
and methods of growing and using fungi are given. Among other 
remedies tlie following arc discussed: Harriers, deep plowing, early 
}»lanting, fertilizers, planting timothy with wheat, and the use of lire, 
coal oil, steam, etc. 

A bibliography of the more important articles on the chinch bug is 
given, with notes on the scope of each article. 

The periodical cicada (Cicada septendecim), or so-called seven¬ 
teen-year locust, in Ohio, F. AF. Webster (Ohio Slo, Bui, S7^ pp, :i7- 
6 *cS, Jigs, /7, pi. /).—The structure, life history, habits, injuries, and 
natural enemies of the cicada are given. The summary of the bulletin 
is, in part, as follows: 

iniiicipal injiiry <lnin* liy the iw by ]niin‘tnrin.LC tin' and limbs 

of trees and shrubs and the canes <»f ra.sj)boiTy and bbn kla iry bnslies. 

There are four Avcll-niarked and strong broods in Ohio during the 17-year period. 

^‘The a<lults aia* destroyed by the English 8])arro\v and to a sjnall extent by other 
birds. 

“ Kcro8en<i emulsion and ])yretlirum mixed will destroy the, in‘\vl\ emerged adults. 

“ Hogs root out/ and destroy the and domestie, fowls destroy the, adults. 

‘‘ It is b<‘st not to pruii(‘ tr«*es, eK]>eeially young orebaids, the season jiroceding an 
occurrence of the C icada, and it is also bett<*r to lbregi> planting during the same 
peri«)d.” 

List of original types of species in the superfamily Jassoidea, (\ P. Gillkttk 
^i'iilot'ado Sta. UnJ. p/>. Jl ).— This is a list of the species of dassoidea now in 
the collecdioiis of the ( ollege of Agriculture and Kxpcrimeiit Station. “ The list is 
for the information nf students in mitomology ami also for the purpose of correcting 
a statement in regard to ‘true typo specimens’ m.adi^ by (‘. 1-’. Baker in an artiede 
entitled ‘Notes on the (Jeiins Deltocephalns^ and ]mhli8hed in tlie eiirreiit volume of 
Psyche, p. 11 1.” 

A few new species of Deltocephalus and Athysanus from Colorado, C. P. 

OiLLETTK (Colorado Sfa. Hal. H.pp. .'d-2d^ fujH. -/).—The following new species are 
<h s<*ril>ed: Ihdforrjduilaa jxirralas, I), cookeij />. hlandud, I), lahiala, if. atropunvta, 
and Alhfjsaaas oraalas. 

Descriptions of new genera and species of the Geometrina of North Amer¬ 
ica, G. I>. IICLST (Cauad. A’a/., dO (ISfKs’)f \o. 7, pj). Vdl-VJd ).— DiasliviiH h\nignay 
1), seriveala, duharvlla, n. g., .A. danhjjiy Spodoptv.ra knntei, J'Jhyclvra Ihieata, Aide 
vnrsiosa, .1. lallata, Sdidosrma (onJigaraUij S. larliryiaona, Clcora suhaxoilraliBj and C. 
pcdirellata. 

Two new species of Kermes from Kansas, E. E. Bouric (Canad. Ent.^ 30 
yo. 7, p. 17J).—Krnaea pahcHrcaSy on twigs find leaves of oak (Qnrroas marrovarpa and 
Q. prinoidf S ); reported also on V* mturocarpa. It occurs v(*ry thickly on young twigs 
and leaves, her men coacinnaluH on macrocarpa^ allied to A'. eovkervlU. 

Concerning the ovular envelopes of some of the Chrysomelidae, A. Lecaillon 

{Arch. Anal. Micron.^ 2 (AS.W), A’o. ly pp. 80-117, pi. 1). 

The development of the embryo of some Chrysomelidae, A. Lecaillon {Aroh. 
Anat. Micros.y 2 {lS08)y No. Cpp. llS- 17 Gy pi. 1). 
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Structure and classification of insects {ItuJ. Sov. Cent. Ilort. Seine-1nf/rieitrvj 2. 
Her., 2 USDS), So. 2y pp. 

The San Jos6 scale, W. .1. 1‘anton (thilario Arp-. Col. and Kxpt. I'arm Uni. lOd, pp. 
S-7jJi{i. /).—A popnljir artn-lc. on the San .losr sojili*,, its lifo liistory, inJnrk*H, <li8tri- 
but ion, ole. Tho varioiiH romedios in iisn an*, briolly ronsitbn ril. 

The San Jose scale in Oklahoma, K. K. Ibnirio (Oklahoma sta. Jiul. olypp.Sj 
fign. 2). —Tlie San Jo8<‘ scale is rex>orte<l as liavin^ invadt'd tln^ Territory, and this 
bulletin is a brief po|mljir account of it ainl its life, liistory. The source of intro¬ 
duction seenns at ])resenl to hv. IVoin 'IVxas. 

As rininalies salt, snlphni , and lime solution wen* employed with sinaiess. It is 
tbonj^ht that in (Ihlahoma it would be bi*st for every man to lie a law to himself 
rather than deianid upon riistrietive legislation. 

The importation of the San Jose scale (Aspidiotus perniciosus) from Japan, 
F. AI. WKns'i KK {Canad. Cnl., .'iO (/.s',96‘s Ae. 7, pp. — It is not<‘<l that in April, 

18hS, the, author lound AspidioitiH pevnicionnH and Oiplo»nn aat/yr/da/i on .lapanese white 
lionoring cherry trees which wore re<*eived directly from Japan during the winter 
of 'fhe, isolation of (ho trees, although the\ had been growing in this 

conntrN for a yiair, is thought siitbcient pmof that the seab s came fiom .lapan. 
Anotherlot of trees which had never been removed from tht^storehonso in which they 
were iilacetl when they <*ame from Jaiian were examiin il and found infested with the 
pernicious scab*, 'liu^ author belies es with T. IX A. Cockerell that the scale is a 
nati\'e of .Japan, and explains the fact that it is not as Jiijnrions ajid nnmei'ons there 
by the jirobable (‘xisleneo and iiiilnenco of natural imemies, which he suggests 
might b4‘ brought to this country. 

The Sail Jos6 scale in Massachu.setts, A. H. Kiuklavd (.MaHsaelniHctts Crop Ilpt.j 
June, Isas, pp. .Ji-.IS, JifiH. ;?).—A popular summary of rt*cent literatniaj on and a dis- 
cussioji of this insect as found in Massacdinsetts. i'o a jliscnssion of the usual ques¬ 
tions, om* on the iiinsery <|m'stion is ad<b‘d. iiie natural laws of tiailo ar<i thought 
more ]n»tent than those framed by legislatures. There is addeil beside very good 
advi4*e to nursei\Mm*n and purcha8<‘rs. 

San Jos6 scale (PvnnHplvania Jhpl. Apr. Unl. .>/, pp. fo—ilO .—Notes are given on 
Kolfs’ ami Smith’s work with the San .lost* seale. 

Erratum. -The statement on page 271 of tin* prt*eeding number of the Keeord, to 
tln^ (dfetd that the aj)p<‘aranee of tin* San .lost* se.-ilt^ in Iowa was notetl, is erroin“ons. 
Tin* authors stato instead that “no octMirreiiees have as yet been detected. ’ 

The allied species in Europe of the San Jos6 scale, Fkank and Kui (;f,k (Xar- 
ten flora, 47 (/<S'.9.s’), Xo. 12. pp, S9A-4(ff>, Jigs. d). 

A contribution to the* knowledge of the red spider (Tetraiichyus telaiius), C. 
\ ()\ ii nKrF {Corsd. Sulnne. Zlsrhr., 7 kISOS), So. 7, j)p. .'4S- J2 /, (Ig.s. J). 

Insects injurious to roses, IX Ftckt {Unl. Sor. Cent. Hort. Svine-Infirieure, 2. 
Her., J (ASYAS’), So. 2, pp. J22-122. pi. 1). —'fliis is one of a seri(*s of articles giving 
descriptions of insects injurious to ros(‘s, with remedn*s, t*tc. 

Insect enemies of the grapevine, F. Hiu nku (Sehrttska Ilort. N’oe. Ilpt. 1SD2^ pj). 
68-122,Jign. 66). —A list is given of 118 species of ins4*<*ts know n to attack tin* grape. 
Soino 30 of the most injiirions of these are 4lesenlM‘d and lignred with notes on their 
lib* histories. Tin* methods found most snceessfnl in e-omhating these insects are 
given. 

Phylloxera of the vine: Treatment by means of carbon biaulphid, J. 
BllAiiA-MAitY {Den rignes ph\jllo.rereeH, l>c lenr traitement par le nnlfure de carboiie. 
Alger: Fontana A' Co., 1898, pp. 12). 

Injurious insects of the forests of the Government of Kiev, S. Touski ^S(^lHk. 
Khoz. i /.genor., 188 (1898), So. 2, pp. 41.1-428). 

Remedies for the destruction of insect pests, fungi, etc. {California Jld. Ilort. 
Fpt.. 1892-96,, pp. 26-68). — Formulas ami <liroeti4)ns for the ]>re])aratiou of several 
insecticides and fungicides arc given, with notes on other remedies. 

8102—IS O. 4 - (> 
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EXPERIMENT STATION RECORD. 


Notes on some sawfly larvge, especially the Xyelidae, H. G. Dyar {Canad. Ent,, 

30 {mS), Xo. 7,pp. 173^170). 

Classificatiou of the horutails and sawflies or the suborder Phytophaga, 

W. II. Ashmkai> {Cauad. Ent., 30 (ISOS), Xo. 7, pp. 177-133). —This, tho second paper, 
takes nj) the series Xylopha^a. In the family Oryssithe 4 genera, Chaliuns, Ophty- 
nopus, Mocsarya, and Oryssns are recojujni/ed; in tlie tamily Siricida*, the snb- 
faiiiilit's Siricina' and I'roniecina' and tho i^enera Si rex and Paunirus of th(* first and 
Xeris, Teredon, and 'rreiiiev of the second subfamily. In tho family Xiphydriidm 
2 subfamilies, Derecyotime with the 8in.i;:lo •;eniis Oormryi ta, and Xii>hydriina* with 

4 genera, Braohyxiphns, IMiilippi, Xiphydria, and Konowia; and in th<‘ roniaiuing 
family, Cephida*, the genera Ga'iiocephns, raehyeephns, S> rista, Maerooephus, Cal- 
ainenta, Astatns, Cephas, Tracheliis, Mouoiilojms, and Aleiieliojms. 

A new species, Ccphun (jrtvnivheny from Wisconsin, is deserilied. 

The described species of Xiphidium in the United States and Canada, S. H. 
ScuiiDKit {Cauad. Knt., 30 (ISOS), Xo. 7, pp. /-s’.;, AS’/).—A key to 10 species of the 
genus. 

Icerya purch^si, a new scale of orange, O. Klkin ( (iartvuflora^ 17 {1S9S), Xo. 16, 
pp. l3,i~13(j,Jl(j. I). 

Insect pests and tree diseases (California fid. /fori. flpt. /S93-06, pp.!?3-3,\ p1s.3, 
fig. /).—Insects and tree diseases commuii in the EastiTii Stales and in foreign coun¬ 
tries and liable to be introduced into California are di'scrihed and figured, with 
notes quoted from various entomological writers. A list of all \(‘sselH arriving in 
the State lioin.Inly, ISOl, to August. 181H5, inclusive, is given, (ogetlim- with lists of 
plants <!ontaincd on them and notes as to the disposition niad(‘ of them at the quar¬ 
antine otiices. 

Injurious insect pests found on trees and plants from foreign countries, A. 
Craw i,(UiHfornia lid. f/orl, Rpi. 1393-96, pp. 31-33, ph. 6. fign. O). — Some 40 insects are 
described and tignrml. 

A twig gall of pine caused by Phytoptus pini, (b \ox 'ri nwi’K ( Forstl. Xaturiv. 
Zt8chr.,7 (1393), .Vo, /,pp. 133, 133,Jig. 1). 

The fir-tree root loiise (Phemphigus poscliingeri), C. vox TruEiiK (Forstl. 
Xatiirir. /tHchr.,7 {1393}, Xo. 7,p. 3>1). 

Contributions to a monograph of coniferous plant lice, I, N. (bioi ookovsky 
(Ilorav Soc. Fni. Ilo8>^. Fvterahorg]. .11 (1893), pp. i3,1igH. .16; ahs. in /jwl. Fimthl,, 

5 (1893), Xo. 16, pp. 337-3.10). —This pajier treats of the sjiccii's of l-ai'hnns, of which 
Gs])ecics frc(|ncnt the pine, 7 arc reported tmm the spruce, 3 from the lir, I> from the 
lari li, 2 from the jnnijicr, and 1 from tho cypress. 

The life history of Lyda stellata and Lerythrocephala, K. SA.n> ( ForHtl. Xaturw, 
Zt8chr.,7 (1893), Xo. 7,2ip. 337-247). 

Colorado Lepidoptera, C. 1*. Gillette (Colorado Sla. flnl. 4.1, pp. 3-21. fig. 1). — 
This is a list of hcjiidoptcra, c.ollcctcd in Colorado, with hncf notes on dates and 
localities of capture, names of t*ollcctors, food habits, etc. 

The story of the lives of a butterfly and a moth, F. M. Weii.ster { Ohio 3la. flnl. 
86,pp. 35-33. figs. 6 ).—'fhe hnlhdin is intended for the young, especially schoid chil¬ 
dren, and gives soinethiiig of the form and life history of a common moth and but¬ 
ter Hy. 

Insecticides: Their preparation and use, W. F. Britton (('onnvclicul Slate Sta. 
Bill. 126,pp. 8-13, Jigs. 3). —The hnlletin gives a. popular account of the following 
insecticides and diiections for their ]»rcparatioii: fnlernal poiaoiw .—Baris green, 
London purple, arsenates of lead, ami hellebore. Conlavl poison^. — Whale-oil soap, 
kerosene, kerosene emnlsion, kerosene ami water, fir-tree oil, tobacco, and pyrethrnin. 
Poisonous and snjf'ocaling fnmcH .—'fobaeco fniiU's, hydrocyanic gas, ami (^arhon bisul- 
phid. A list of plants is given, togetlu*!* with a list of the inseid-s most commonly 
attacking them and notes on the remedies to lie employed in each case. 

Spray calendar, L.(’. Corue it (H’vet Virginia Sla., folio). —This gives tabulated 
directions for the tie.atrnent of a large numlier of insect ])ests and diseases, with 
formulas and dii(‘.ctions for the preparation of several fungicides and insecticides. 



FOODS-ANIMAL PRODUCTION. 


375 


Paris green, Gr. W. Shaw and J. F. Fi ltox {Oretfon Sta. liul. 49,pp. — The Inillc- 
tiii discuHSCH brielly tlie cniiipoHition <d’ J*aris gmni, adulteration and its detection, 
etc. Analyses of 18 samples of Paris ^reen are reported. 

Reports of the quarantine officer and entomologist, A. Cuaw (('alifornia lid. 
Hort. Itpt. 1S99-9(J, pp. 1.17-149 ).— A suniniary of tlic. work of the riiiarantiue officer 
and entoiindogist from April, I8!r>, to May, ISiMi. 

Recent laws against injurious insects in North America together with laws 
relative to foul brood, L O. Howahi) ( V.S. Depl. Ayr., Division of Dulomolofijj Uni. 
LI, n. pp. fiS ).— I'liis is a. coiiipilatiou ol‘ laws vclafiiif^ (o injurious insects and <’onI 
brood ill North America, together with some jnoposed National and State legislation. 


FOODS—ANIMAL PRODUCTION. 

On wheat and rye bread with special reference to the question 
of army bread, II. Poda, with jiiehice by VV, Prai^Snitz {Ztschr. IJn- 
terHUch. Nahr. n. (rrnitssmil.j A'o. 7, pp. fips. :J). — P^xperi- 

ineiits are reported on the digestibility of white wheat bread and rye 
bread with 4 healthy men ranging from 10 to 2t) years of age. The 
bread was (umsuined with batter, wine, and sugar. Special attention 
was given to tiie prepaiation of the bread. The best .sori<d* iloiir was 
used, but, aiicording to the author, as shown by microseopic examina¬ 
tion wheat could not be as finely ground as rye. The coellieieiits of 
digestibility of the 2 sorts of brea<l in tlie different experiments are 
shown in tlie following table: 

('omparison of thv (lif/estihililp of n'hHe-ivhcni brvnd and rye hyt ad. 


r(M nicK*iil^ oT <li^«‘shhility. 


Siil>n*<'l. 

K<mmI eoiiHUined |M*r da,\. 

nialter. 

matter. 

g’-ii. 

e\tiaet. 

A.sb. 

Htudnit V .. 

n.Ne bread l,0u3 jjm.. butter 247 r)y:in.. 

IVn't. 

01.47 

I\ V rf. 
01.02 

J'rr cf. 
05.20 1 

re, i t. 
01.47 i 

Per cf. 
08.21 

Ml mlfut S . 

wine 2,2r)0 «rrn., siijirar 15 fjni. 

Uye bread l,«2()^ni , luitler 251,5 ”in 

01.37 

01,75 

0,5. {<2 

513.01 , 

70. 05 

Medical Htiuh’nl . 

n iiM*. 2.250 gm., sii^ar 45 gm. 

Willie bread l,;i5<}gnj., butter215gm 

00. 17 

!J0. S2 

S.’J. 15 ; 

5)0. 40 

71.72 

Law Htudeiit r. 

n me 2,250 giu., sugar <15 g«». 

Kye bread 1,2*S5 gni., butter 240 gm , 

' 01.07 

05. 52 

08. 10 

'.15. 05 

02. 94 

Meehan(J. 

wine 1,500 gm., sugar .’{0 gni. 

K\e bread 2,070 gm.. butter 250 gm.. 

t«5. 7H 

00. 24 

71 07 

05. 25 

07.50 

Law student 1*. 

wine 500 gn;., sugar 45 gm. 

White tiread 1.275 gm., bntler2l3gin.. 

00. 57 

07.02 

81.02 

07. 41 

60.34 

MtM'haiiic (1. 

. wine 1..500 gin., sugar 30 gni. 

^ White breatl 1 370 gm., butler 212 gin., 

00. 20 

00. 76 

S3. 21 

j 00.01 

00.33 


wine 500 gm., sugar 30 giu 




1 



The following conclusions were reached: AVhen rye bread is eaten 
more feces are excreted and the percentage of nitrogenous material in 
the feces is larger than when wheat bread is eaten. In other wortls, 
rye bread is not as well digested as wheat bread. When thoioughness 
of digestion is an object the cheaiier sorts of wheat Hour shoidd be 
siibstitutefl for rye Hour. The bread sup[)lied to some of the regiments 
of the German army is made of a mixture of rye and wheat Hour, and 
this practice should bo extended. 

The article contains considerable controversial matter. The authors 
object to the deductions of Plagge and Lebbin (E, S. li., 9, p. 872). 
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Report of a practical test of the use of the emergency ration by 
United States troops on active service, O. S:maim’ (Ctmi, Gen, Sub- 
sist, U, S. Armtj Rpt, pp, J'J-JH), —Two tosts were inudo of the 

emergHMicy ration of tl)e United States Army with eavalry soldiers near 
Fort Sill, <)klaliom;i. In one test Id oHieers and men, avera^’ing 158 
lbs. in weight, were given the (nnergmiey ration for 10 days. The ration 
consisted of 113 o/. batioii, 11.2 o/. har<l brcsid, 5.1 oz. Hour, 2.1 oz. 
beans, 1.2 oz. sugar, 10 oz. ])otatoes, and some coffee, salt, jind i)ep|)er. 
A portion of Ihe foo<l was not eaten. The average (inantity consumed 
per man ])er day was 10.2 oz. bacon, 11.2 oz. hard bread. 2.2 oz. flour, 0.8 
oz. beans, 10 oz. ])otatoes, and 0.i)5 oz. sugar. This was cahmlated to 
furnish o..l2 oz. ])rot(‘in, T.flS oz. fat, and 15 oz. carbohydrates with a 
fuel value of 4,115 calories. The average loss in weight per man was 
l.:i5 lbs. 

The s])ecial emergency ration was tested with 10 imm. This c.on- 
sisted of 8 oz. hard bread, 5 oz. bacon, 2 oz. pea meal, with coffee, sac¬ 
charin, salt, l)epper, and toba(*co. 

During a 10 days’ test the men mardud on an average 21 miles a 
day, and lost 2.055 lbs. in weight. Tlu^y remained in good health and 
si)irits. All the ration was consumed. It was calculated that it fur¬ 
nished 2.128 oz. ])rotein, 5.800 oz. fat, and 0.05 oz. carbohydrates and 
yielded 2,055 calories. 

The chemical composition and nutritive value of some edible 
American fungi, b. B. Mendel. (Amcr. Jour, PhifsioL^ 1 {IS!/s)^Xo, 
, 225 -/?.V.S). —To detcniuine their nutritive value a number of edible 
fungi were analyzed and their digestibility determiiuHl by methods of 
artiticial digestion. 

The composition of the different fungi examined is shown in the 
following; 

('oinpoailton of vtiriouf^ tdibJv fnuffi 


1m <lr\ f. 


, Watrr. 


Total 

mlro- 


Per (•/. 

Shaggy {('npriiius roniafnn)., H2.1‘.) 

IiiUy <’ 0 |Miiiua [(\ a! i > un'iilai ms)^ _ 92. 

Inky roy.rinuH {('. atrum nftniif.) ^ _1 94.42 

roniiiioii inon l {Mnrcln Ua rf^cnh iitd} ’ 89. .">1 

(JoiniMoii iMorol (.1/ fsciih ntd) ' . 91.2*4 

CuMunon mu.slirooiM {Atftn tcim taitt- j 

pe.strU) .>.■ H7. 88 

CoilMMoli inil.slirooMi {A.cumpestris) . 92.20 

Siill>hnry i»olyi)orus (rohtpurns 

phnreuis) . 70.80 

Oy.ster rniiHlirooin (77/ vmftis nstr<'atu») 7.9. 70 
Smeared eortiiiariiKS (('ottinnriun cor- 

tinarius) . . 91. 12 

Phttofifhe tnnllivt'jjn, entire. 92.19 

ClUtocyhr 'ninUu'eptt, Htvu\ . 94.07 j 

Clytoryhi’ mvltiecjn-, pilen.M. 92.08 

JJjfphohnnn condntlmmtin ^ . 88.97 1 

I^phohonn condulh'amtm'^ . 91 1»7 

Kairy ring imiwliroMm {MarasmuiK 
o read eft) . 74.90 


' Calculale«l as <lextn)se. 


AIIim- Nonul 
, luinuiil hiiini 
intro- iioid ni- 
gen. trogen. 


So] aide 

ear Crnde . , 
boliy- tih.*r. , 
drates. 

, I 


rr ct. Vrr rt. V 

er i'4. 

Per rt. 

7 Vr < 7 . Prret. 

Perct. 

79 1.92 

.2 87 

2.2 

18.0 1 7.2 

12.5 

4 08 . 


2 . 1 

. 9.2 

16.8 

4 77 

. 

r ).7 


20.1 

t. or, 2 . 49 

1.17 

1.8 

ir*. 2 ' 8.7 

10.4 

'.to . 

. 

7 . r> 

. 9 . r> 

12.6 

4 _ 




11 . 66 

o.> __ 

17 . 18 

2 . 29 2 . 22 

l.oO 

2 . 2 

12 . 2 ' : 2.0 

7 . 2 

2.40 1 . 12 , 

0.2 . 

1.27 

1.0 

18 . 0 ' j 7 5 

1 

6.1 

5 . 20 1.98 

2,38 

0 . 0 

.! 9.0 

, 11.5 

2 92 _: - 


. 


i 12.98 

.fi Ml _ 



10 . 82 

4.28 2.49 

1.79 

2 . n 

. 12 . i 

1 13.9 

1.44 .. 




19 . 9 

. 2.97 . 

. 

1 

. 7.23 

lall sjiecimeiis. 

^ eall gn 

>\vn Hpecimens. 
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The variation in composition of different mushrooms is discussed. 
Among tlic bases found in the ash were xmtassinm, sodium, and some¬ 
times calcium. Iron was always ])rescnt. Sulphuric and jdiosplioric 
acids ])rcdominated and chlorin was occasionally found. 

The dry material was iirst digested with pepsin and hydrochloric 
acid and afterwards with a solution of dog ])ancreas, a little chloroform 
being added to prevent fermentation and also thermolized extract of 
dry pama eas powdei*. The undigested residue was eventually removed 
and dried and the nitrogen in it determined. 

The total digestible^ nitrogen was determined by subtracting the 
nitrogen in the nndigesteal (insolubh*) residue from the total nitrogen 
of the original substance. 

The niti*ogen in the undigested residue was also subtracted from 
the total albuminoid nitrogen, the difference multiplied by (J.LM, in 
the author’s opinion, r(‘[)resenling the true digestible ])rotein in the 
mushrooms 

The results of tin* digcsti<m experiments are summarize<l as follows: 


('ocffirinit}< of (luicstihilHif <>/’ rarion^ specie^ of rdlhJe fungi. 


Total nn- 
1- 

bh* iiiato 
rial 


Xitroiion 
ill iiiuli- 
iiostibk* 
iiintorial. 


Ciotriil nitn»;>on. 


In ori;{i‘ 
iial sill) 
staina*. 


rtiili- I Difji sti 
goslibloJ bb*. 


Albiiniiiioii! ni- 
tmm-n. 


In oriiii- 
iial sub- 
St a iicp. 


Diircsli 

bln. 


'I'nio 
<li;:«*sti- 
blc* pro¬ 
toin. 


Ver out. 1*41 4‘tiit. r4'i tu 4tf. Percent. Pereen*. Pei cent. Pi'reent. Pci'C*‘nt. 


ShajXii.S ill isliroom. 20.21 4.21 .^) 7b 1. It* 4 Ob l.b2 .82 5.12 

hik.V ooprinus. 2.^. 10 2.70 4. (ks | 78 .'{.Itu . 

Coiiinioii iiiorol. 4i). 42 i 4. Iti 4 00! 2.0.'*, 2.01 :> 41) 1.44 1). 00 

0^slel miisbrouiii. ,V.». 4;{ , l.bOl 2. 10 ' . 82 i 1,78 1. Hi ; .21 1.04 

Siilpliiiry polyiioriis. 5.7. Oi) i.0.7 j 0.29 .78 1 2.71 2.22 I 1.0,7 10,21 

Plitiieiihe nndlice/iti . I!?. .77 1.90 : .7.20 ' .72 | 4.02 1.98 ' 1.27 7 81 

llifjihntduui cttiuhiUemi Uhl 21 98 2 02 ; 4,28 1.10 2.12 2 49 1.22 8,21 


Th(‘ fact is pointed out that considering the high water content and 
the comparatively small amount of digestible jirotein which they con¬ 
tain, mushrooms do not have a high food value. In this respect they 
resemble ordinary vegetables and the term vegetable beefsteak'’ which 
is often a])])lied to them is very erroneous. 

^‘The carbohydrale content of the fungi is relatively high; but until 
more is known regarding the nature and iligestibility of the carbohy¬ 
drate constituents of various vegetable foods, it will be useless to draw 
com])arisons. As dietetic accessories the edible fungi may play an 
im])ortant part; but investigation has demonstrated that they can not 
be ranked with th(^ essential foods.’' 

Chemical composition and digestibility of edible fung^, M. 
8 TAllT.dS(mR()l)EU (Nc/.s7;. Khoz. i Lyesov., 18 f (1897)^ Fvb., p/>. 137- 
446 ).—This investigation includes analyses of several varieties of edible 
fungi, detailed analyses of the ash constituents, and digestion ex]>eri- 
ments with rabbits and by artiticial digestion. 
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The composition of the edible fungi is shown in the following table: 



Componitioo of edihic fuixji. 




j I W'atcr-Irro .milKstaiico 


! AVhUt. ; 

' Crotriii. Albumin 

- 


lidletiig . 

A oar if us (liiichusus . 

Cantharellus vibariun . 

I'f'r niit. I*er Percent. 

X4. 10 1 17. .56 1»7.00 

.I HO OH 1 .'51. G6 1 21 41 

. 1 00.03 20.84 1 13. 71 j 

Per rent 
•J. 08 
(! 16 

7 .‘If) 

J*er Kent j Percent. 
34.81 1 5 68 

.51 04 ' 3 60 

: 6H. 80 3.70 


The ash constituents of the .‘1 varieties of edible fungi were as follows: 
Comjtosition of (Oth of u'ittn'-fnr suhstance of vdihlv f ninji. 
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i /'. ct. 

P Ct. 1 

/*. ct. 

P. ct 

P et \ 

P et 

/’erct { Peref. 

/*. ct. 

P. Ct 

Boletus edulis . 

. 0. 17 

i 0. 15 

0. 21 

8 81 

1.24 

. 0.05 

2 18 

1 4 30' 0.10 

0 31 

0 21 

Anuricus detiriohus . 


1 .05 

.84 

6.65 i 

! . 18 

06 : 

1.66 

: 3 80 1 .08 

00 

. 14 

<'antfiurelluK cihunus..., 

, ... 0 23 

! .01 

1 

1.74 

7. 44 

1. 10 

. 17 ' 

1.13 

' 4.78 . .34 

.12 

. 18 


It was found tliat from 15 to j)er cent of the total protein could be 
extracted with water. Therefore when mushrooms are prepared for 
the table it is recommended tliat they be washed with small amounts 
of water. 

For the digestion e\])eriments the fungi wei*e dried at low tempera- 
ture and ]Milvcrized. They were mix(‘d with water when fed. The 
rabbits wen* accustomed to the fungi by feeding them in iinireasing 
amounts with milk, sugar, and cocoaniit cake. Three experiments 
are reported. In the tirst 20 gm. of/l//ur/c/^.v was fed daily 

with water for 11 days. During the last 1 days the feces were anal¬ 
yzed. In the second test, which lasted days, the rabbit received 
the same food as in the tirst with S gm. of sugar in addition. In the 
third test, which lasted 10 days, the rabbit was fed liolefifs eduHs with 
sugar. Tests w ere att,em])ted with CanthurvUn.s viharim^ but the rabbit 
would not eat this even wdth sugar. The first rabbit w^eighed 1,421 
gm. at the beginning and lost 50 gm. daily, the second weighed 1,037 
gm. and lost 2:> gin. daily, and the third w^eighed 1,800 gm. and lost 
10.2 gm. daily. 

The results of tlie tests are shown in the following table: 

(■ocjJinvntH or diffeslihUUif of rdihlo funfii. 


j 

I matter. 

1 

l-rofiii. I'-at.. 

1 dratOH. 

- --I 

Crude 

libi-r. 

Aslu 

Albumin. 

! /*er cent. 
63. 2 

Per cent. Per cent .' Per cerif. 
70.0 81.7 I 62.7 1 

Per cent. 

7Vr cent. 
51.1 

J'er cent. 
60.5 
81.1 
83.8 

.! 72.3 

75.3 1 04.3 ; 72.2 j 


75 3 

.{ 84.9 j 

1 1 

83, 8 i 74. 2 ' 88. 7 1 

85.6 

85.6 


Amid 

nitroijon. 

/Vr cenf. 
90.2 
80.4 
89.8 


Kabhit t 
Kahbit 2 
Kabbit 3 
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The addition of sugar increased the digestibility ot tbe edible fungi. 

The .‘i varieties of edible fungi were digested with pepsin and pancreas 
according to Stutzer’s method. Jt was found that 80 per cent of the 
Boletus was digested, 09 j)er cent of the Agaricus, and 58 per cent of 
the Gantharellus, while the coeOicients by actual digestion experiments 
were 84.1, 70.9, and 75.8 per cent, respectively. 

The author compares mushrooms with other food materials and 
believes that some of tin*- earlier investigators have underestimated 
their food value .—w I’iijkman. 

Experiments on the nutritive value of alfalfa, A. Mt ntz and A. 

C. (iTRAUi) {Aun. Aifron., (1S9S)^ Xo. 7, pp. r)-39 ),—The authors made 
an extended study of tlie (composition of alfalfa. Kxpei iments were 
made witli 4 horses to determine the digestibility of alfalfa (green and 
cured) fed alone and of a mixture of alfalfa and meadow hay. In 
ex])eriments 1, 2, 5, and 9 the clfect of feeding eciual and uneciual 
(piantities of hay Avas also studied. The digestion experiments were 
usually of 21 days’ dui ation. The coellicients of digestibility of the 
dill'crent rations fed anc shown in tine following table: 


J!(‘8ults of exiierlmcnlH u'ith horxvs. 


of 

oxporniu'iit. 


Daily ration. 


of iliot'stihilily. 


T*ro 

Icin. 


; Mato 

I Alhn- rial 
iniiioid soln* 
j iiitro 1 1»1«‘in 
1 ' aloo- 

I l)ol. 


Mato Sao. 
rial ohari- 
Holu- llablo 
bio in sub- 
\\at»‘r, staiicos. 


Sujiar. 


Cnnlo 

tibor. 


rndo. 

ter- 

mined 

stib* 

•stanoos. 


I Pt'i <•/. i 

.filor.Mo 1... 10 kg alfalfa bay. 74 ‘J ; 

* i Hoi HO li.do..| 70. r» | 

nfnoi.so 1_i lit r> ktj altalta bay. , 711 H j 

^illorso i:... I s ."i kg. allalln bav. 7r> 

lloiso i!_ I I J ki:. altalta .stalks. 72. t» 

4 iloi’so 2- 8Ug alfalfa loavo.s. i 75. ."j ' 

[Horso 1_1 10 kg altalta and nnsadow 07.4 

5< i bav-n 

[iror.so 2....i.do.I 06.8 

(Ifor.soJ... ' 12.5 kg alfalla and meadow , 05. I 

rj i i 

^iHorao2... ' 8.5 kg. alfalfa ami moadow 01».K 
I ; I I 

«flIorse :i_! 41) kg. alfalfa (greon)., 7.5.2 ; 

M Ilorsi* 4..do. 81.2 ' 

t/IIorso j 10 5 kg. ulfalta liav. 7X0 I 

^iHor.so 4-... ....do. 80,2 j 


V/ 

Perrt. 


/*/•/• ct 

Per ct. 

Per rt. 

Peref. 

72. 5 

74. 2 

78.5 

57. 7 


24.4 

01.7 

74 2 

70. 0 

78 0 

72.7 


25. 4 

61.1 

70. 2 

76.7 

78 4 

08. 1 


21 2 

01.2 

72 0 

70.7 

78.4 

01.4 


26. 9 

04.7 

00. 8 

82. 4 

78. 2 

4.5. 2 


40. 2 

58.8 

75. 0 

79. t» 

84. 5 

75. 8 


52.1 

71.2 

0.5. t» 

87.0 

70. 5 

01.4 

100 

40 0 

02.9 

05. 4 

80 0 

74. 0 

09. 2 

100 

42). 2 : 

07.9 

.57. 1 

85. 9 

72.1 

52. 5 

100 

22.3 

04.5 

02. .5 ' 

84.4 

7t. 1 

58. 7 

too 

28. 8 

08.8 

72.4 ; 

89.1 

92. 2 ' 

02. 5 

100 

46. 0 

1 75.4 

79.2 : 

90. 2 

92. 7 

60. 4 

1 100 

47 0 

1 75.9 

02.9 

i 89.1 

89. 0 

08. 5 

100 

; 01.7 

1 53.9 

79.0 

90. 4 

90.2 

71.9 

100 

' 54.1 

1 64.2 


I 


a Tin' ini xml bay was comimse*! of 08 ])or <*ent alfalfa and 22 in*r eent grasses. 


The unthors conclude that as regards nitrogenous material alfalfa is 
superior to meadow hay; as regards carbohydrates hay is superior. 
According to statistics for 1895 alfalhi. furnished 102 kg. more digesti¬ 
ble nitrogenous material per hectare than wild meadow hay. In addi¬ 
tion the alfalfa fixes atmospheric nitrogen, while the grasses do not. 

Investigation on molasses in different forms for fattening lambs, 
P. Albert ( handw, Jahrh,^ 27 {1S9S)^ No, 1-2, pp. 208-21 /).— A test to 
compare difierent methods of feeding molasses was made with 4 lots of 
15 lambs each. The test began June 22, 1890, and covered 200 days. 
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The average weight at tlie. beginning- was Mb.aS kg. One lamb was 
dropped IVom the test before the (dose. All the lambs re('.eived a basal 
ration per 1,000 kg. live weight of 8 kg. allalfa hay, 8 kg. straw and 
(diaff, 0 kg. dried be(*t (diii)s, and 5A lbs. rape-seed cake. In addition, 
lot 1 was led -l.l kg. molasses and 4i kg. bran: lot li, 0 kg. molasses 
bran; lot 3, k] kg. wheat bran and 0.00 kg. ]nolass(*s ])eat ((‘ontaining 
4A kg. molasses); and lot 4, 4.} kg. wheat bran and 11.lo kg. molasses 
p(‘at (containing 7A kg. molasses). In the cjase of lot 1 the molasses 
was (‘ither given in tin' drinking water or mixed with some oth(T food. 
In the other (*ases a mixed molasses feed was iiscnl. All the rations 
furnished .‘>.10 kg. digestible protein; the first .‘1 lurnislnHl 10.0.5 kg. 
nitrogen-fr('e material, and the last 18.21 kg. The cost of tin'rations 
for the ditferent lots was as follows: Lot 1, .fo2; lot 2, $r»4; lot 3, 
§o;kl.5; and lot 4, .$.55.80. The average gains for the corn'sponding 
lots wei (‘. 208.5, 288.5, 278.5, and 280.5 kg. 

Th(‘- principal eoindnsions reached wen' the following: Molasses can 
be regardi'd as a rational feeding stntt' for fatlening lambs. The feeding 
value of molasses not mi\(Hl with other material is slightly h'ss than 
that of the mixed molasses fi'eds. .Molasses [)eat and molasses bran 
have the same tood value, but (at mirreiit pnc.es) the molasses ])eat ration 
was somewhat cln'aper. In the rations tc'sted increasing the nitrogen- 
free matm ial by the addition of a large amount of molasses was not 
])rofitable. Th(‘ anthoi* discusses the financial returns with and without 
tlie value of the manure. 

Influence of different protein compounds on the gain of flesh in 
swine, O. 11 A(ni:MANN ( Milch. Zu/., Jfi ( No. - 18 ^ pp. —The 

author calls attention to the fact that myosin (the chiel* nitrogenous 
constitiK'iil of tlesli) contains lt» [)t*r cent of nitrogc'ii, while the nitrogen 
content of the ])roteids in teeding stutls varies, being, for instanc-e, 18.2 
])er cent in case of peanut (aik('. In tlie autiior’s opinion myosin can 
not be foriiK'd from the excess of nitrogen in pi*oteids over Ifi ])er cimt. 
A nu'thod is proposed for calculating the amount of available protein 
in different. fiM'ding stulfs, Frnv details are, however, given. 

Hxperiments were made with 8 pigs. From the time they were 8 
weeks old until the beginning of the test ])roper the pigs were fed 
])arley mi'al, consuming on an average during the 12 days (ill gm. and 
gaining (il gm. in weight daily. The i)igs were then divided into 4 lots 
of 2 each. Lot 1 was fi'd nu'at meal and jjolatoes; lot 2, corn imml and 
later groum^ oats; lot .‘i, barley meal; and lot 4, imaniit cake and pota¬ 
toes. In addition, all the lots were given salt, calcium i)hosphate, 
inagnesiuin ]diosphate, and jmtassiiiin chlorid, the amounts being in 
such proportion that the ash (mntentof the ditferent feeding stuffs was 
equalized. The amounts of food consunu'd, the nutritive ingredients, 
the total nutritive material, the nutritive ratio, and the gains in weight 
are recorded for the whole exjieriment, which lasted from August 14 to 
January 31. The total nutritive material was found by adding together 
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the protein, nitroj^en-froe extract, and fat innltiplicd by 2.5, The dijj^est- 
ible nutrients eonsiinied per day were calculated. The amount of 
digestible protein and total dij>estible nutritive material (*onsumed ])er 
day and the ^»ain in wei;^ht ])er ^j^rain of nutritive material in the sev¬ 
eral rations are shown in the following table: 

IUhhUh of ))i(f-ftt‘diu{f exior'iineolH. 


FoO<l l OtlSlIMieil. 


i j»rntein. 




(iniii in 

|>er 

‘jram ot 
iiutritivc 
materia]. 


Oranm. drams. dram. 

OatM. 1 :>7, L’ J. ‘J7H. 7 0. y J 2r> 

Moat meal. laH.tJ . 2«H7 

iVaimt m(*al. ir*0.9 1,074.1 .2:174 

JJaiiev im al. 153.9 1.081.4 .2:187 


The fijrealest ^?aius were obtained with the oats. Of tht‘ other mate¬ 
rials the total nutritive material (‘onsumed and the piin made was 
lar^j^est in the case of meat meal. Harley meal and peanut cake and 
])otatoes were ])ractic.ally etpiaL 

The ])i^s were slaughtered. The llesh of all the lots was of ^^ood 
(piality and no ditlerences were observed. I'his is of interest, since the 
opinion is more or less ])revalent that the tlesh iiroduced by meat meal 
is of inferior quality. The author believes that if this is true it is due 
to the fact that the ])ro])er mineral salts are not fed with the meat meal. 
Meat meal contains an excessive amount of potaswsium salts. These 
are eliminated from the body and, it is said, remove considiu’able (pian- 
tities of phosphoric, acid and sodium. Therefore^ a corresponding 
amount of sodium chlorid and jduxsphoric acid salts should be sup- 
pli<‘4l with th(^ food. 

Salicylic acid and calcium sulphite as preservatives of ciders, E. H. S. Uailky 
and C. M. 1 ’ almki ; (Kansofi Iliir. (fuiri.j d {1S97)^ pp. Ill-ltd). 

Observations on the nutritive value of “integral” whole-wheat bread, (1. 
Aliuni (licnd Arnfl. S<i. Fis. e Math.^ 3. far., 4 {/S9S), No. pp. 117-130 ).—The 
author al length tho cxporiinent.s of Paj^liani and C. Mazza* on the dij^esti- 

hility of frlio Ko-callcd intoj^ral wholo-wheat. broad, made by Des^otlo and Avodyk's 
inothod witlioul gninling' tln^ grain. It is holieved that the results indicate that 
while the bread can be rcconiinended on account of its price it is not a suitable 
article of diet on account of its inferior digestibility. 

“Integral” whole-wheat bread, A. Ckli.i {Ffic. SanH.^ 11 (As’.O.V), A’o. 3, pp. 131- 
127. —The coinpo'-iition of bread niad(‘ directly from grain without grinding (accord¬ 
ing to Desgolle and Avedyk's method) is reported as follows: Water, 1().30 percent; 
])rotcin, VA.HH to I t.22; fat, 1.11 to 2.31); starch, 77.12 to 77.32; crude fiber, 2.8 to 3.12; 
ash, 3.19 to 3.8,"); and a»‘id, J.8 to 2.1 per cent. The author considers the bread 
inh^rior on the bjisis of composition, physical pro]iertie8, iudigestibility, and lack of 
keeping finalities. 

Feeding stuff inspection, 0 D. AVoous {Maine Sta. Jinl. Jf pp. 16).—In compli¬ 
ance with the' Maine feeding-stuff law determinations were made of the protein aud 

‘ La panificatiou iiitognile col sistema Autispere (Desgolfe ot Avedyk), Torino, 1898. 
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fat in a nninlior of sainiilos of ootton-soed nit*al, linseed meal, gluten meal, gluten 
feed, oat ferd,-meat meal, meat scrap, and mixed feeds. The law is regarded as 
successful, and statements are made concerning its operation. 

Report of the dairy and food commissioner, L. Wkli.s (rmnsiflvania Jfcpt. Affr, 
Bui. 34y}})}. JOS-IIS). —A report is given showing tlie satisfactory working of the 
pure-fooil law in Pennsylvania. The suhjoct is discussed cliiotly from a legal 
stand i)oint. 

Data on the growth of young stock, ('. C. GeoU(;ks()N, P. C. Jluims, and D. IT. 
Otis ( Kaunas Sfa. Bui. 7?, j>p. 170-780 ).—Notes are given on tlie growth of the young 
catth^ in the station lu'rd during the winter of 181)7. The amounts of food consumed 
ami gains madi* hy 12 Shorthorns, 4 Holsteiu-Friesians, 2 Ilm'ofords, and 5 Jerseys 
are recorded. No conclusions are drawn iVom the Avork. 


DAIRY FARMING—DAIRYING. 

Investigations on the composition of colostrum with special 
reference to the proteids, 11. Tihmann (Ztsrhr. Physiol, Chvm.j 
{1S9S), No. 5-f)^ pp. S(i:)-o99 ),—Analysos are tabnlated of the colostruin 
from the first 3 milkings of 2 Angler, 1 llreitenbiirger, 1 Sliorthorii- 
Dithmarsch, and 2 native eows. The methods employed are described, 
and, incidentjilly, a comparison is given of the VVoIlney refraetometer 
with gravimetric analysis for fat. 

The results sliow that th(‘. colostrum of different cows varies widely 
in composition. The solids ranged from 12,83 to 32.93 per cent, 
decreasing from one milking to another, while the water increased. 
Tlie greatest variation was found in the fat, which ranged from 0.30 to 
9.28 j)er cent. The total ])rot(‘i(Ls varied from 13,25 to 21.70 i)er cent for 
the first milking, from 7.74 to 15.80 for the second, and from 4.00 to 12.00 
for tli(^ tliird, tlins decreasing raiiidly from milking to milking. The 
sugar content, on the other hand, increased, varying from 1.03 to 2.92 
ill tlie hrst milking, from 2.37 to 3.88 in tlie second, and from 2.74 to 
4.39 in the third. The asli showed little change from one milking 
to another. Oom])aring the results with those givem by others, the 
author concludes tliat breed has little to do with the <*om])ositiou of 
colostrum, but that it is a matter of individuality. 

Most of the ])ai)er is devoted to the proteids of (colostrum. The 
literature of tlie subject is reviewed, showing tlie luevalcnce of a diver¬ 
sity of views on the nature of the proteids, some investigators asserting 
the absence of casein and that only albumen is present, while others claim 
that both ^*ascin and nlbumen arc present, although they differ consid¬ 
erably as to the relative amounts of the two. Sebcliu^ and hhnmer- 
ling^ have also re])()rted tlie jmesence of a globulin in colostrum. 

The authors investigations were made on colostrum from the first 
3 milkings of the cows mentioned above. Separations were made 
by means of the porous plate and by various (‘heiui(;al means. He 

concludes that the content of total proteids differs widely and dimin- 

_ _ • _ • _ 

' Ztschr. J’hysiol. Cheiii., l:i (18S9), p. 171. 

«Ceiitbl. Agr. Ohom., 17 (1888), p. 861. 
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ifihes from milking to milking. The iindissolved albuminoids (tlio.se in 
suspension) are 10 to 30 times and in some ea.ses 100 times as great in 
amount as those in solution. 

The undissolved albuminoids deerease regularly, while the dissolved 
albuminoids show less variation and usually increase in amount. 
A.s.suming the proteid in solution to be albumin, the amount found in 
colostrum was ajiproximately the same as that present in normal milk, 
and this was borne out by direct determinations of the albumin. 

Both the ca.sein and globulin are pn^sent in colostrum in suspension, 
i, e., not in solution. The casein was usually within the limits for nor¬ 
mal milk, although .sometimes slightly greater. The globulin content 
was invariably in excess of the <*asein, being from 2 to 1 times as great. 
The curdling whi(*h takes ]>lac.e on heating colostrum is princii>ally due 
to the globulin, which coagulates at 72^ (h Analysers of the prepara¬ 
tions of the globulin showed it to <M>ntain 49.S3 ])ei‘ cent of carbon, 7.77 
of hydrogen, lo.2S of nitrogen, 1.24 of sul]>hur, and 2r>.S8 of oxygen, 
from which the author concludes that it is not identical with any known 
albuminoid. It is soluble in dilute ac'ctic acid and dilute salt solution, 
is coagulated from t he same by heat, and is ]>re(*i])itated from a dilute 
salt solution by .saturation with salt, showing it to be a globulin-like 
substance, IJenc.ethe author propo.ses to cull it colostrum globulin. 
The jnarked ditferem^e in composition between it and blood globulin 
indi(‘ates that blood globulin, like most other constituents of the blood, 
does not i)ass into the ('olostrum in its original form but is materiall}’' 
altered in the lacteal glaiid.s. 

.Groats’ milk and goats’ colostrum, lb Steinkgger {Schivf^izrr 
Bauer; ahs, in Milch Zttj.^ 27 (JS9S)^ Ao. 22, pp, 27)2-37)8 ],—A .study of 
the normal milk and especially the colostrum of goats, made at the 
dairy s(diool at Iviitti. Tlie normal milk of goats of the region was 
found to contain: Water, 88.42 per cent; fat, 3.25; albuminoids, 3.92j 
milk sugar, 2.80; and ash, 0.03. 

It is stated that the colo.strum varies greatly with individuals of the 
same breed. Some goats giva* no real colostrum and others only a very 
little. Analyses are given of the milk of a goat with her first kid, 
showing that there was practically no change in com])Osition during 
the first 4 days after ])arturition. ‘"The milk was entirely normal from 
the first, and there was no true colostrum.” The third milking of 
another goat showed colostrum bodies under the microscope, and was 
high in fat (0.1 per (^ent). Tlie first milk of an older goat did not have 
the composition of colostrum, although the aiddity was high; but that 
from the second milking contained 16.85 j>er cent of fat; the next day 
it liad fallen to 4.2, and 2 days later was normal. 

Concerning the composition of milk produced in the vicinity 
of Qiessen, T. (ICntiier [Milch ZUj., 27 [1898), Ao. ^^9, pp, 254).— 
In a study of the milk supply of Oiessen, Germany, the author analyzed 
the milk from 130 producers, representing the milk of 441 cows. The 
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samples wevi) taken in August and September and in Marcli and April. 
The range and the average eomposition of the 1.10 samples of milk 
were as follows: 

Composition of miik sold in (iiesst n. 

I Avoraiio 

portitioii. 


Sprcilio gravity. 1.0277 to l.o:nr> I.0:{086 

'•'titul .pt*r rriit.. 11.8 15 0 12.55 

Fat.do.... 2.f) 5.8 8.8:1 

Solids-uut-l’at.d«> ... 7.0 0. J> H 72 

Fat coiitont of .do_ 22.0 40.2 80 52 

A 


The fat content sAas .‘>.5 per etmt or over in more than two thirds of 
the cases and 1 per cent or over in .Vi ])er cent of the cases. On the 
basis of the investigation, a sptvilic gravity ol IVom 1.02S to I.0;>45 ainl 
a fat. content of 3 per c(*nt are recommended as tlie milk standard for 
whole milk for the city. 

Abstract of the report of the experiment station and school 
at Kleinhof-Tapiau for 1897-98 {Milch {jsas)^ AV>. pp. 

—Among other things the report contains the r(‘snUsof a test 
of Wollny’s refractometer and the Gerber and Babcock milk tests. 
The results of the examination of the milk oi’the Kleinhof-Ta])iau herd 
from 1S80 to l<Sh7 ( K. S. K.. 7, p. 50) are brielly discussed in the abstract, 
and a summary is given for the y(‘ar ending September .SO, 1897. Data 
are gi\"en as to the yield of different kinds of eheese from Avhole milk 
and from skim milk, tlie losses in ripening ditfenmt kinds of eheese, etc. 

A method for distinguishing pasteurized and unpasteurized 
milk; \'. STOiiCil {i(t, liericht des VcrsttchslahoraforiHms dcr KtfL Veter- 
hidr- iind Landbanhochscluile, (Uipeuhatfett: A, /.sVAs'; (tbs, in Mile/t 

Ztfj.y r‘J7 (/^y.s), iVo. .*?/, pp, :I7 —In Denmark th(‘ laws for the sup- 
])r(‘Ssion of tuber(*nlosis forbids the selling of skim milk or buttermilk 
Avhich has not been heated to at least 8;y' (k It Avas for tin* execaition 
of this laAv that Professor 8torch devised his method. The method is 
based u])on Babcock’s discovery that tin* librin of milk decomposes 
hydrogen jicroxid, that cream is more active in this res|)ect than whole 
milk, that skim milk is less active, and furfhermore that milk heated to 
109^ loses this pro])erty. Htorch found that milk retained its property 
of reducing hydrogen peroxid uj) to 79^ (J. As an indicator of the reduc¬ 
tion In* u^es para])henylendiamiu. 

The hydrogen peroxid solution is made by diluting the commercial 
article (when it contains 1 per cent of the material) with 5 times its 
volume of water and adding 1 cc. of concentrated sulphuric ae.id ])er 
Ijter. In making the test a teas])oonful of the milk (cream or Avhey) is 
shaken in a t(*.st tube Avith a drop of the jieroxid solution and 2 drops 
of the paraphenylendiainin solution. If the milk colors immediately 
(milk or cream, indigo blue; whey, violet red brown) it has not been 
heated to 78"^ C., ami in fact has not been healed at all. If the milk or 
cream becomes grayish blue immediately or in half a minute, the indi- 
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catioD is that it lias been heated to 70 or 80^, and if it retains its orig¬ 
inal white color or is colored only sliglitly violet red it has been heated 
to more than 80"^. 

In testing sour biitterniilh a teaspoonliil is neutralized with lime- 
water and then the peroxid and indie.alor added. If the inixtiire turns 
blue the indication is that the cream from whictli the buttermilk origi¬ 
nated was not heated to 80"^ (3., but if no color appears it has been 
heated to 80^ or more. 

In testing butter about 25 gm. is melted in warm water, the clear 
buttei* fat poured off, and the. milky residue adulterated with a like 
volume of water. The mixture is then tested in the same way as milk. 
If a blue coloi’ appears the conclusion is that the cream from whhdi the 
butter was made was not heateil to St)"' ('., but if there is no color or a 
weak violet brown ( olor the butter was made from ])asteurized cream. 

Accompanying Storcli's paper is a colored plate showing the colors 
of the reactions with pasteurized and unpasteurized milk, cream, skim 
milk, and whey. 

A new method of preserving milk, H. De Lavallee (Ahs, In 
Milch Zt(j,, :*7 ( No, ;;o, />. —Directly aft(‘r milking the milk is 

placed in a cooled vessel and treated to ])ure (*arbonie aci<l under pres¬ 
sure of 5 to t) atmospluTCS for 4 or 5 hours. Following this it is treated 
to oxygen at 5 atmos])heres for 5 hours. This treatment kills all the 
aerobic and anaerobic bacteria. The milk is transimrted in vessels 
containing oxygen under 2 atmospheres of pressure. These vessels 
may be made in the form of siphons. 31ilk treated in this >vay is said 
to retain all (he propei ties of fresh milk and can be guaranteed to be 
entirely free from all diseased germs. 

Factory tests for milk, ^8. M. Baucook, IT. L. IIussell, and J. W. 
Decker ( Wisconsin ^Sfa, BuL 07,, pp. 20, O^j)!. /).—The statement 

is made at the outset that every cheesci factory, whether c.ondiicted 
upon the relative value jdan or not, should be ecpiipped with suitable 
apparatus for determining the cheese value of milk, and no one should 
be considered competent to manage a factory unless he knows how to 
use such api)aratus.’’ T'he use of the milk tester and lactometer for 
determining the (‘omposition of milk is described, and attention is 
called to the fa(5t (hat the cleanliness and bacteriological condition of 
the milk, which are frequently overlooked, are matters of no less 
importance in cheese making than the composition. 

‘•ir tlm milk contMiiis inicro-oi'gaiiisiiis that are capable of decomposing any of 
the clicese-prodncing substances or is impregnated with taints or olinoxious Havors 
that are absorbed from the animal or after the milk is drawn, then its theoretical 
value as based upon the nutritiNC worth of its various elements is diminished to a 
greater or less degree Iiy the operation of this second factor. So far the value oY 
milk has been entirely deltu-mined by its cheese-producing capacity, and the influ¬ 
ence of biological factors (bacteria, etc.) upon the character of the product has 
been ignored. . . . The actual value of any milk may be materially modified by the 
presence of taints (actual or iioteiitial), and to detect tliese is a very necessary 
and essential part of the cheese maker’s business.’* 
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Tlie testiug of milk by its taste and odor, the detection of foreign 
matter by allowing a sample to stand in a glass Jar and observing the 
amount of sediment, and testing the acidity by Farrington’s alkaline 
tablets (K. S. E., <>, p. 83; 8, p. 933) are discussed, as are also the use of 
the rennet test, the detection of antiseptics, and fermentation tests. 
Gerber’s lermentation test, as a means of determining approximately 
the quality of milk, is described. The more important feature of the 
bulletin is the description of the Wisconsin curd test, which originated 
at the Wisconsin Dairy School in 1895. An illustrated description of 
this test and the method of conducting it and interpreting the results 
are given. 

To make the test a fruit Jar is tilled half full of milk and set in a 
tub about half full of water sutliciently warm to raise the temperature 
of the milk to 98^ F. When this temperature is reached 19 droi)s of 
rennet extract is added to the milk and the Jar left undisturbed until 
the milk is curdled, when the curd is broken into small pieces by stir¬ 
ring with a case knife. The whey is poured off as soon as the curd 
settles, and this process is repeated at frequent intervals until the curd 
mats into a solid mass. The temperature of the surrounding water 
should be maintained from 9 to 8 hours, to favor the rapid development 
of the organisms in the curd. 

the milk c<mtsiins no deleterioua bacteria, tUo curd when cut will present a 
firm, oven texture. If gas-producing bacteria are present the tiwtiire of the curd 
will be more spongy, the cut surface showing a luimber of holes varying in size, 
depending upon the prev^alcnce and gas-producing ability of the umlosiriible bac¬ 
teria. . . . The eonditions uiuhu* which the cunl test is conducted accelerate the 
fermeutati\e action, so that a milk that might sliow no symptoms of gas formation 
until the cheese was on the shelf would be detect(3d when subjiaded to tln^ curd 
test. Milks that suthcieiitly contaminated to produce floating curds will show 
a very spougy texture in the test in a few hours. No hard and fast rules can bo 
given for the interpretation of the results of the eiird test, but an ordinary opera¬ 
tor will very qniekly learn to discuiininate between milks that sliould and should 
not be accepted. ... It is also possible that taints may bo xiroduced by bacterial 
decomposition in ca8c.s where no gas is formed. This is particularly true with that 
class of organisms that act u))on the albumen and casein instead of the milk sugar. 
Those bacteria that find their way into the milk through the introduction of tilth 
and dust arc partic.ularly prone to produce this <!haugo, and this type of fermenta¬ 
tion is very often found during the summer months. In the curd ti‘sts such milks 
are not coiidoinned upon the texture of the curd, but upon the odor, which is more or 
less pronounced when the bottle is opened.'^ 

Besides the improvised apparatus for making the test an improved 
apparatus described, consisting of a water box with a close-fitting 
cover which permits tlie retention of the desired temperature for a 
longer time, racks for holding the bottles, and bottles better suited to 
the purpose of the test than ordinary fruit jars. Such apparatus can 
now be obtained of some of the dairy supply liouses. 

In conclnsion, several illustrations are given of the favorable results 
which have followed the use of the curd test in cheese factories. 
In one case where the cheese maker was troubled with tainted milk 
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and pin-boley curds the test showed that the bad milk could be traced 
to tt ditterent sources where carelessness prevailtMl in caring for the 
milk. The trouble was overcome when the fault was located. In 
another factory, where brick cheese was made and the quality of the 
product was so poor that the cheese had fallen olf 3 cts. per pound in 
value, the curd test narrowed the trouble down to cows that gave 
gassy milk. When the milk of these .S cows was excluded the 
trouble disappeared at once. In another brick-chei‘se factory where 
similar trouble occairred ‘‘the curd test of each patron’s milk revealed 
the fact that in d out of 28 cases bad milks were being brought to the 
factory.” When the milk from these j)atrons was excluded good cheese 
was produced. An extract is given from the report of the traveling 
dairy instructor of the Wisconsin Dairymen’s Awssociatioii to the effect 
that the test “ will locale tainted milk with unerring certainty,” and 
“is simple, practical, reliable, and very convincing.” 

Contribution on rennet curdling, K. Ben.7A3I1n [Inaiuj, Diss.^ Ber¬ 
lin^ pp. H:J), —The author made investigations on the action of rennet on 
the casein of milk in the presence of foreign substances or in the case 
of milk treated in diftcrent ways, the action of rennet to which f*hloro- 
form was added, and the action of rennet on other animal and vegetable 
albuminoids. 

Milk with an acid reaction curdled most rapidly, that with a neutral 
reaction more slowly, and a too strongly alkaline solution prevented 
curdling altogether. Milk to which chloroform was added mirdlcd some¬ 
what more slowly, and milk diluted with water even more slowly. Boiled 
milk refused to curdle with a strong rennet solution, but was curdled 
by rennet powder in 5 minutes. It was found impossible to curdle ster¬ 
ilized milk by any means. The addition of chloroform in very small 
quantities in making up the rennet solution was found to increase the 
curdling action of the rennet, while large quantities diminished it. ^o 
animal or vegetable albuminoid, except (he I'asein of milk, was found 
to be acted upon by rennet. All solutions of casein which curdled with 
rennet were found, like milk, to be alkaline toward laemoid and acid 
toward phenolphthalein; and casein solutions were not curdled except 
in the pn^sence of soluble lime salts. 

Further contributions on milk hygiene, Orr [ZUchr. Fleisch- u. 
Milclihyfi,, 8, iVo. 09-71 ).—The author discusses the danger of infec¬ 

tion with tuberculosis from lusing raw milk. Forty-three samples of 
market milk were examined for tubercle bacilli by treating 25 cc. of 
milk with 2 cc. of caustic ammonia and 100 cc. of a mixture of ether and 
petroleum ether in equal parts, removing the fat layer, and then treat¬ 
ing the remainder of the solution in a centrifugal apparatus for 15 min¬ 
utes. The sediment was then examined in the ordinary manner. Of 
the 43 samples of milk tested 5 were found to contain the bacilli, the 
number of bacilli in 4 cases being small. 

To test the virulence of the bacilli guinea pigs were inoculated with 
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5 cc. of a mixture of the sediment and cream. Of 10 animals inoculated 
7 became infected with tuberculosis. Fresh milk obtained from dealers 
was inoculated into 30 guinea pigs, with the result that 10 died, 4 dying 
from the eOects of tuberculosis. 

The author discusses the results as pointing to the danger of infection 
from tuberculosis, strongly advises sterilizing milk on a commercial 
scale and in the home, and points out the desirability of veterinary con¬ 
trol of dairy herds. The testing of milk for disease germs is believed to 
be quite as important as the ordinary milk control in which the fat con¬ 
tent or addition of water is determined. The author regrets the lack of a 
rapid and safe method by which tubercle bacilli can be detected in milk, 
making itpracti(*able to exclude from sale milk containing the bacilli. 

The recognition of tubercle bacilli in butter and milk [A rh, K. 
Gesundheitsamte, 14, Xo. 1; ahs, in Milch Ztij,,:27 (AS.9.S), Xo. 35, pp. 551, 
55:3), —In the examination of 102 samples of butter, using guinea pigs 
for experimental animals, a new rod bacillus, very similar to the tuber¬ 
cle bacillus, was found. This bacillus, it is stated, might easily be mis¬ 
taken for the tubercle bacillus, especially by an inexperienced observer. 
Of the 102 samples of butter, 17 contained tubende bacilli alone, 10 c.on- 
tained tubercle bacilli and the new rod bacillus, 38 contained the new 
bacillus alone, and only 17 w(Te free from both bamlli. 

The new bacilli did not cause sickness in guinea pigs exetept when 
present in large <iuautities. The etlect was more marked when the ba¬ 
cilli were taken with large (luantities of butter, in which case the ettect 
on the peritoneum was very similar to that produced by tubercle bacilli 
and butter, the animals dying in both cases with similar symptoms. 

Of 01 samples of milk <‘(dlectcd from milk wagons and dairy stores in 
Berlin, 0 contained tubercle bacilli, 1 contained the new bacillus, and 
51 were free from either kind of bacilli. It is thought jiossible that the 
new bacillus may have been overlooked in some of the earlier sami)les 
examined. 

Milk supply from a bacteriological standpoint, P. l\A\a^\F,i. {Jour. ('omp. Med., 
ISOS, No. iypp. 

On the ripening of cheese, J. Sciiivokicii {Anu. Inal. Pasteur, 1: {IsoS), No. pp. 
400, 401), 

Dairy department, E. E. Kackman {North Dakota Sin. lipt. 1S97, pp. SO, SI).—A 
brief account of tb<* work of tin* dairy department of the station. 

On the fungus flora of Brie cheese, J. Constantin and ,1. Ray (Compt. Rend. 
Sov. Riot., 1S08, No. 10, pp. ’>04-507). 

Micro-organisfns in the dairy, N. Bkxdixrn (Die. Mikroorfianismnt im Molhereihe-. 
triehe. Berlin: 18017, pp. 44; ahs. in Ilyy. RundHrhnu, S {/SOS), No. 11, p. 5iS). 

The mechanical purifying of milk and apparatus for this purpose. A. Lavali.k 
{Milch ZUj., 27 {1808), No. 35, pp, 3,00-893, figs. 7; R;, pp. 105, 400, figs. 10; 37, pp. 417- 
410, Jigs. 5 ).— 'i’he article describes various f<»rni8 of centrifugals, strainers, lilters, and 
apparatus for sodimentation for cleaning milk on a large and small scale. 

Extracts from the report for 1897 of the Dairy Institute at Hameln {Milch 
Ztg., 27 {1808), No. 23, pp. 354-356).—Datii are giv(*n as to the efiiciency of separators, 
th« losses in butter making, testing of skim milk by Gorber^s apparatus, etc. 
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On iodin fat and its bshavior in the body, H. Wixternjtz {/Aschr, Physiol. 
Chem.. 2i {18DS)f Xo. o-fjf pp. 4yj-448 ).—Among other things experiments ani reiiorted 
with gouts on the truusmissiun ot* iodin fat in the food to the milk of the aaimal. 
Wlien iodin fat was fed it was detected in the milk, being absorbed by the milk fat. 

Asses’ milk as a substitute for human milk, A. Schlossmann {Ahs. in Milch Ziy., 
27 {isys)y Xo. 27*, p. S93 ).—'fhe vuiiations in ussos’ milk, the relative proportions of 
its constituents as compared with human milk, and the nutrition of the child with 
usses^ milk are considered. 

The conditions of the production of richer milk, A. Krakmkk {Milch Zly., 27 
Xo. 20, pp. 4fU-404 ).—A concise summary of the results of investigations re¬ 
lating to the etfect of feeding and management on the yield and ('omposition of milk. 

Bacteriology in the dairy, E, von Frei denkek ii {Jena: (iiistav Fischer, 1S9S ).— 
This is a short pox>ular treatise on this subject for the use of dairy schools, cheese 
makers, and farmers. The book is very favorably mentioned in Milch Zeituug, 27 
(1898;, No. 24, p. 378). 


VETERINAEY SCIENCE AND PRACTICE. 

Cattle tick and Texas fever, W. Jl. Dalky3iple, S. Staples, 
n. A. Moucan, iintl W. K. Dodson (Loumana Stas. I)uh51j;2.8er.^pp. 

Ok^^^/**** -)•—The widespread <lisseiniuatioii of Texas fever 
is pointed out and the vsyinptoiiis of the disease are described in detail. 

“A summary of the more diagnostic cliaracters to be looked for when Texas fever 
is suspected would inclinle: 

“(1) Cattle ticks; (2) ha moglobiiiuria, enlarged spleen, enlarged yellowish liver, 
thick llaky bile, extravasations on the outer and inner surface of tlie heart, and (11) 
re<luetiou in the number of red corpuscles, thinness of the blood, and the tardiness 
with which it 4‘xud(‘s from an incision.*^ 

The life liistory of the southeru cattle tick is discussed at wSoiiie length 
and a iiuuiber ol‘ experiments on the condition of development of the 
tit;k and on the ellicacy of serum treatment for cattle are rejiorted. 
Following; is the authors’ summary: 

‘‘ flic (b-velojuneiit <d’ the cattle tick is less rapid in winter than in summer. The 
))eriod of incubation is inlliienced by cold, and egg fertility is do8tro\ed by direct 
sunlight. Seed ticks arc, capable of living a considerable length of time wit]H>nt 
food; tliis period is less in summer tliaii in winter. Seed ticks may endure cold 
down to Hi F., below which death takes place. The parasitic period of develop¬ 
ment of the tick is very much longer in winter than in summer. The cattle tick 
roniain^ attarhed to animals from the seed-tick stage to adult condition; if rcmoveil 
from its host during this ]>avasitic period it soon perishes. The adult female tick is 
more easily destroyed by rainfall and cold than any of the other stages. The con¬ 
ditions lessening the number of broods per season also aid hibernation. Clean 
pastures materially aid disinfection, ficks will not exist upon alluvial pastures 
unless tlu‘ pastures are constantly being reinfected by the imporiatiou of highland 
cattle, l^astures may be disinfected by removing all cattle from them for at least one 
year, as would be the case iii a system of rotation of crops. Ticks may be removed 
fi'oni animals by the use of mineral oil, applied either with a sponge or rag, or by 
plunging animals into a vat containing water upon the surface of which lloats a thin 
layer of oil. Herds may be improved by keeping an imported stock bull in a small 
disinfected pasture or in a stable. The olfspring of this animal will either possess 
immunity from birth or acquire it very young. The injection of 2 cc. of serum for 
Xo. 4-7 
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each 10() lbs. of tlie aniinnrs weif^ht, given daily for 10 days before ticks are allowed 
to get on the row. will not prevent the animal from taking Texas fever. The injec¬ 
tion of a moderate amount of scrum for 10 days, beginning the treatment about the 
time the animal becomes infested with ticks, does not prevent the development of 
Texas fever. The injection of a large (luantity of serum jifter the fever has devel¬ 
oped does not inlluonce the temperature of the animal.” 

Acclimation fever, or Texas fever, J. C. Kobert {Mississipjd Sta. 
Bxd, i),—Texas fever is disciis.secl and the fact pointed 

out that so far as is known the only natural means of infecting cattle 
with this disease is the cattle tick. The cattle tick is described at some 
length. Quarantiuc regulations against Texas fever and the value of 
dipping cattle are discussed at some length. 

A number of exi)eriments were made with blojd serum as a prevent 
ive and cure for Texas fever. The serum used in the experiments was 
obtained from southern cows well covered with ticks. The blood m as 
taken from the jugular vein and collected in sterilized jars. After 
standing for 31) hours on ice the serum was drawn off in sterilized glass 
bottles. A small amount of serum was also prepared from a southern 
COW' free from ticks. Tests were made to determine the efficiency of 
inoculation (1) before shipping cattle South, (2) before shipping and 
after reaching the South, (3) using serum from cattle with and without 
ticks on them, (4) with seruin from cow^s sick with Texas fever, and (5) 
with tick juice. The various experiments are described in detail. 

*^Th<' results of the experiments indicate unmistakably that the blood scrum 
inoculation as we practiced it bad no effect <*itlier in preventing or curing Texas 
fever. Our experiments furnisb us additional evidence, however, that the cattle tick 
is the agent for transmitting the disease, and that valuable breeding animals can be 
brought South at any time with little danger of contracting ^acclimation’ fever, 
provided they are kept free from ticks hy placing in uninfected inclosures. Such 
animals should ho regularly and carefully examined for ticks and the legs and soft 
skin of the body occasionally oiled.” 

The uuthor is of the opinion that there is no toxin produced by the 
Texas-fever germ. 

The typhoid serum diagnosis, H. L. Bolley [North Dakota t^ta. 
Kpt, JS97j pp. fig. 1 ).—The author gives a popular account of the 

subject, briefty mciitiouiiig the work of a number of investigators. 
Original investigations are also reported on the effects of typhoid serum 
upon the bacilli, the variation in condition as affecting the reaction, the 
use of the reaction in water analyses, and the source of reaction serum 
for the last purpose. The effects of the serum upon bacilli as seen under 
the microscope^are described in some detail. 

Experiments made during 1895-96 on the bacterial content of milk 
in the udder are uoted. The following conclusions w'ere drawn: The 
number of germs in the same udder varies at different times. The 
number varies ou the same day in the different teats of the same udder, 
and ou the same date for different udders. The number of different 
species present is also found to vary, and there is little constancy of 



VETERINARY SCIENCE AND PRACTICE. 


391 


species in common to a number of different cows. Some species when 
once in a particular teat tend to occupy it with considerable persist¬ 
ency. The species able to multiply Avithin the milk passages appear 
for the most part to be of the lactic-acid producing type. 

An investigation of the growth of germs of typhoid fever in milk, 
butter, and other food products is also briefly noted. The injection of 
cultures of tyi^hoid germs in butter into the abdominal cavity of guinea 
pigs resulted in death with typical symptons and post-mortem charac¬ 
teristics of typlioid. 

Larkspur poisoning of sheep, E. V. Wilcjox {Monta^ia SUu Buh 
15^ pp. 37-51^ pis, 3 ),—Losses of stock by eating poisonous plants have 
been reported for nmny years in Montana. Such losses have been most 
frequent during May and June, but have been noted at other seasons. 
The poisoning has been attributed to various plants. The author inves¬ 
tigated widespread cases of sheep i)oisoning, which occurred in May, 
1897. About 2,000 yearling lambs were moved to a new grazing region 
and almost immediately several of the sheep were taken sick. In a few 
days the sickness became widesi)read and the mortality was very great. 
From post-mortem examination it was evident that death was due to 
asphyxia or oxygen starvation, as the result of some sedative poison 
which had i)aralyzed the resi)iratory centers of the nervous system and 
prevented the proper action of the lungs in the purification of the blood. 
In the stomach contents were found the leaves and roots of a species of 
larkspur {Delphininm menziesii). The plant was found to occur plenti¬ 
fully in certain portions of the range. It was confined to the banks of 
streams and was not found on the higher ground. It was noticed that 
the poisoning occurred after the sheep had been feeding along streams 
where the larksjjur was abundant. 

‘^The symptoms shown by sheop poisoned by larksinir have a general resemblance 
to those of aconite poisoning, but are somewhat different in several particulars. The 
tirst signs of the poisoning are a slight general stiffness and a straddling gait, espe¬ 
cially of the hind logs. The stiffness becomes inoie and more pronounced until walk¬ 
ing is <piite difficult and evidently i)ainful. Soon there are manifested various invol¬ 
untary twitchiugs of the muscles of the legs and sides of the body. There is a loss 
of control or co-ordination of the muscles. There is ordinarily no increase in the 
quantity of the saliva, no dribbling of saliva from the mouth, no champing of the 
jaws or attempts at swallowing. The sheep manifest none of the mental disturb¬ 
ances frequently seen in cases of poisoning from other sources, as, for example, loco 
weed and luiiine. There is no impairment of the special senses. The sheep seem to 
hear and see as well and as correctly as under normal conditions of health. 

“No indications of any disturbances of the digestive functions are to be seen. The 
ai)petite remains good, and the sheep eat up to the very last. They were observed 
eating industriously during the intervals between the attacks of spasms which they 
have during the last stages. 

first the frequency of the pulse and of the respiratory movements is lessened 
and the temperature is lowered. The i^ulse remains very weak, but in the later 
stages becomes very rapid, in some cases 130 per minute. Toward the last, also, the 
respiration is very shallow and rapid. During the final convulsions the respiration 
is sometimes 120 per minute, but so shallow that the air is simply pumped up and 
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down the windpij)e. The air in the lun^js is therefore not renewed and the animal 
dies by asphyxia or snft'ocation. 

long as the sheep can stand on his feet, or walk, lie keeps np with the herd as 
nearly as possible. The exercise, how<‘ver, excites him, makes his respiration more 
rapid, and ho has freqinmtly to lie down for a moment and then got up and hobble 
along after the herd. Tho worst eases can thus easily be detected, since they 
straggle behind tho rest of the herd. 

^^The later stages of the poisoning follow rather rapidly. 'I’he involuntary move¬ 
ments become more freipient and more severe. All four legs tremble and shake vio¬ 
lently. In fact all the muscles of the body contract spasmodically until the animal 
totters over on his side and <lies in tho most violent spasms.” 

The similarity to aconite poisoning suggested the line of treatment 
followed. Bleeding gave no relief and lard given internally had no 
noticeable effect. When only small amounts of larkspur had been 
taken the administration of ammonia or alcohol was found to give good 
results. During the first stages 3 drams of ether given through the 
mouth had good efiect and later J dram of ether given hypodermically 
stimulated the action of tho heart and respiration. The most effective 
remedy was hypodermic injections of a solution of atropine sulphate 
in camj)hor water (4 grains of atropine to 1 fiuid ounce of camphor 
water). Doses of 40,30, and 20 minims of the solution were used, equiV' 
alent to and ^ of a grain of atropine sulphate. The solution was 
injected in the region of the shoulder. The etfect was almost immedi¬ 
ate. With one exception all the sheep treated by this method recov¬ 
ered. In the later convulsive stages of poisoning, ammonia fumes under 
the nostrils proved beneficial. 

‘H‘are in the management of 8heoi> after they are poisoned is <|uitc* as important 
as tin* giving of medicines. Sheep poisoned with l{irkHpur slionld be ke]>t as (jiiiet 
as possible. A trifling fright or exritement may throw them into spasms, and thus 
result fatally. From tlie very first fhe poisoned sheep have considerable diHienlty in 
keeping up with the rest of the herd. Tliey have a still* and trembling gait. It 
becomes necessary for them freiiuently to stop fora moment to rest. In this way 
they repeatedly fall behind the herd and then rim to overtaki* it again. Tims their 
excitement is constantly increased until they fall ilowii in spasms. 

‘*As soon as the stiffness and straddling gait, whieli arc the first symptoms of 
larksjmr poisoning, are noticed, one or the other of f w(» methods of procedure should 
be adopted. Either the whole baud of sheep should 1m* herded closely and prevented 
from moving as fast as it nsnally moves, or, what is perhaps still better, the poi¬ 
soned sheep should bo separated from the otln*rs and kept as (piiet as may be.” 

Tlic iiutlior reiforts 2 experiments with sheep in which chloroform 
and benzol extracts of larkspur were injected. 

After 15 minutes the lambs began to show symptoms of larkspur jioisoning and 
at the end of 1 hour tlie symptoms wore so plain and pronounced that it was con¬ 
sidered useless to sacriliee the lambs to the experimout. lioth were, therefore given 
ono-eiglith of a grain ef atropine, whi<5h, with the aid of a small dash of ammonia in 
the nostrils, counteracted the effects of the poison and the lambs recovered com¬ 
pletely. 

These experiments are (juito in arcord with tho oonelusions reached in the field 
work, and furnisb another strong ]mM*e of evidence to the eorrectness of those con- 
tlusions) not only as to the cause of the poisoning but as to remedies to be used.” 
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Accordiug to the author 2 species of larkspur are found in Mon¬ 
tana, Delphinhm menziemi and />. glaiicum. Both these species are 
described. 

The gape disease of poultry, H. (iARMan (Kentucky Sta. BuL 70, 

j)p, 107-112, pU, The author discusses this disease of poultry, which 
is caused by the presence of the gapeworm (Syngamus irackealh) in the 
trachea or windpipe, and the remedies commonly emi)loyed. 

An experiment was made to learn the cause of the disease. Twenty 
chickens were divided into 2 equal lots immediately after hatching. 
They were placed in pens separated by wire netting. In one case the 
pen had a raised floor and in the other (tase the chickens ran upon the 
ground. The 2 lots were fed corn meal mixed with water and scraps 
of bread, potato, and meat from the table, witli a few oats in addition. 
The chickens running on the ground \vere also fed earthworms. At 
the beginning of the test 3 of the chickens running on the plank 
floor managed to get through the wire netting into the other pen and 
were allowed to remain there. One of the chickens in the pen without 
a floor died from an unknown cause at the beginning of the test. 
About 2 weeks after the trial began one of the chickens in the lot 
running on the ground was badly aftected witii gapes, and several 
others were slightly aftected. Sooner or later all the chickens in this 
lot were aftected with gapes and either died or were destroyed, while 
in the other lot there were no cases. The author concludes that the 
chickens acquired the ga])eworms either from the ground or from the 
earthworms fed to them. 

Earthworms a source of gapes in poultry, H. (Jarman (Kentucky 
tSta. BuL VUpp* 71-73),—In continuation of the above work a test was 
niiule with (> chickens divided into 2 equal lots. They were kept in 
Avooden cages with wire gauze sides. One lot received earthworms and 
the other cooked meat in addition to the regular ration. The earth¬ 
worms were thoroughly washed to prevent the adherence of soil or 
gapewonns. The chickens fed earthworms became affected with gapes. 
One of the chickens in the lot fed meat died from a bowel trouble, but 
examination failed to reveal any gapewH^rms. The 2 remaining chick¬ 
ens in this lot were .alive at the time the test was reported and had 
not shown any symptoms of the gapes. 

The conclusion is reached that earthworms convey the gape disease 
to poultry, and the common practice of feeding them to young chi(*kens 
is condemned. 

The inspection of meats for animal parasites, C. W. Stiles and 
A. IIASSALT. ( IJ, JS. Dept, Agr,, Bureau of Animal Industry BuL 19, pp, 
161, figs. The bulletin consists of three parts: (1) The flukes and 

tapeworms of cattle, sheep, and swine, with special reference to the 
inspection of meats, by (J. W. Stiles; (2) compendium of the parasites 
arranged according to their hosts; and (3) bibliography of the more 
important works cited, by A. Hassall. 
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‘‘Altlioiigli the report is intended primarily for the use of the meat inspectors of 
this Bureau, it will be found of ^jjeneral interest to all sanitarians, since it treats of 
the coinmnnicability of certain parasites from animals to man, and suggests the 
necessary methods of lirovention and treatment therefor. The bulletin will serve a 
useful purpose in disseminating knowledge of the precautions that are required to 
eradicate certain of the most important parasites atlectiiig domesticated animals in 
this country-parasites w hich are a menace to the public health. There is no work 
in the English language covering the subjects of which it treats.” 

Ill describing the different animal parasites technical zoological 
details have for the most part been omitted, stress being placed upon 
the practical application of zoological knowledge to questions of public 
hygiene. The authors call attention to the fact that the most important 
parasites for American inspectors are the common liver fluke and the 
largo American duke (which are a serious menace to live stock), beef 
measles, pork measles, and Hydatids, all of which boar an important 
relation to diseases in man. As noted, the Hydatid disease is compar¬ 
atively rare in this country, and methods should be taken at once to 
prevent its spread. 

By proper precautions at the abattoirs and slaughterhouses this dangerous para¬ 
site can be totally eradicated from the country. If thi'se precautions are not carried 
out it will only be a question of time w'hen this country will take its place with 
Germany and Australia in respect to the number of human lives sacriticed to a 
disease which has not yet gained much ground with us and can now be easily 
controlled.” 

A complete index adds to the value of the bulletin. 

Special investigation of the so-called ''new horse disease” in 
Maryland, S. S. Buckley (Maryland Sta. Bui 53,pp, liO-ili).— The 
author identified a so-called new horse disease prevailing to a consider¬ 
able extent in Worcester County, Maryland, as cerebro-spinal menin¬ 
gitis. The disease is described, and information on its cause, treat¬ 
ment, and prevention is summarized. 

“On the first aiipearance of this disease upon a farm a complete change should be 
made in the food. All moldy grain or fodder should bo rejected, and where pos¬ 
sible wheat bran should form part of the ration. 

“ It is evident that in so severe and rapidly fatal a malady powerful agents must 
be used. Proper nursing is necessary for success. Without it medicines avail but 
little. Placing the animal in slings early acts very beneficially in preserving the 
strength and increases the chances of recovery. When there is any considerable de¬ 
gree »>f heat at the poll of the head we should resort to the constant appli(;ation of 
cold water, cnished ice, or some cooling lotion (nitrate of potash and acetate of am¬ 
monium, each a teaspoonful to a gallon of water). In the early stages these tend to 
check the flow of hlood to the brain, and tlierefore reduce pressure upon it. Among 
medicinal agentshave recourse to ergot, aconite, and belladonna. Niix vomica 
and strychnin seem to bo capable of producing desirable effects. As all of these 
are extremely powerful and poisonous, they should be used where possible under the 
supervision of a veterinarian, so that their effects may be wiitched and their omis¬ 
sions ordered, -if necessary. The appetite should be maintained with tempting 
foods and drink. Purgatives and bleeding are to be avoided, as they seem to prove 
disastrous after the symptoms ha\e become fully established. When the crisis 
has been passed and the animal begins to take nourishment tonics containing quinin 
and nux vomica should be given.” 
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Dehoming cows, G. M. Gowell and F. L. Russell (Maine Sta. 
BuL 41j pp. 8 ).—The opinions of a number of investigators concerning' 
dehorning cattle are quoted and the results reported of dehorning at 
the station with clippers, and in the case of calves by means of potash. 
Dehorning is recommended, apd it is believed that cattle are more 
comfortable and may be more easily cared for without horns than with 
them. Other conclusions are the following: 

The best time to dehorn cattle is duriuj; cold weather when there will he no 
trouble from Hies. 

‘*To dehorn mature animals, clippers should be used that will remove the horn 
perfectly at a single stroke and in a moment of time. With 8uitai»le clippers prop¬ 
erly used the operation is simple and very quickly performed. Wlieii it is skillfully 
performed, animals do not give evidence of great suffering as an effect of dehorning. 
The tissues injured in dehorning arc not very well supplied with nerves and they 
are quickly cut through. Good evidence that dehorning is not A^ery x^iiinful is the 
fact that cattle will resume feeding immediately after being operated on, and the 
yield of milk in cows is not perceptibly affected. Compared Avith castration t)f colts 
and calA’Os, dehorning may be consideretl painless. . . . 

To prevent the groAvth of horns, calves under 3 weeks of age can ha\^o the em¬ 
bryo horns remov'ed with one stroke of a sharp knife, or they can be treated with a 
caustic sufficiently powerful to destroy them.” 

Dehorning cattle, F. W. Rane and n. H. Lamson (New llampHliire 
Sta. Bui !i0jpp. .9).—-The bulletin consists of two articles: (1) 

Experience with the college herd, by F. W. Kane; and (2) preventing 
the growth of horns, by II. IF. Lamson. A number of animals at the 
station were successfully dehorned. They regained their original vigor 
in a short time and the disposition of the herd was changed for the 
better. Concise directions for dehorning cattle are given. Preventing 
the growth of horns in calves by the use of caustic potash is described 
with considerable detail and the results of this method of treatment at 
the station are noted. 

Veterinary department, J. H. Worst (North Dalxota Sta. Bpt. 1897, 
pp, 17-24:). —The report discusses experimeuts in the introduction of 
mallcin, thfe effect of tuberculin upon the milk supply, blackleg, and 
the selection of cows for ex])erimeutal purposes. In the author’s opinion 
his experiments show forcibly that a reaction above 104*^ F. indicates 
the ])resence of glanders, a conclusion verified by post-mortem exami¬ 
nations. In the case of cows treated with tuberculin the milk yield 
was diminished 7.7 per cent; where they were not so treated it was 
diminished 11.4 per cent. Injected animals showed a loss of 7.9 of the 
total amount of butter fat, while those that were not injected showed 
a loss of 8.7 per cent. 

The author states that experiments with blackleg have demonstrated 
that the disease can be eradicated by the employment of blackleg 
vaccine. 

Bovine tuberoulosis, P. Fischer (Kansas Sta. Put. ?9ypp.SI-109, figs. .5, dgms.S).— 
This is an extended discussion of bovine tuberculosis, its cause, symiitoms, and 
treatment. The apxilioation of the tuberculin test to the college herd is reported in 
considerable detail. 
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Hog cholera and swine plague, W. E. A. Wyman (South Carolina Sta, liu 'f. SI, pp, 
.s).—This is ;i populiir summjiry of the subject, describing hog cholera and swine 
phigne, with remedies and methods of prevention. 

Anthrax ‘ A study of national and of State legislation on this subject, A. T. 
Nkalk {Delatraf'e Sta. lUiLS7, pp. 15 ).—This contains the enactments of Congress 
relative to anthrax and a discussion of the State legislation on the subject now in 
force in Delaware. 

Blackleg; Its’iiature, cause, and prevention, V. A. NfiRiJAARD ( V. S. Dept. Agr.y 
Jlureau of Animal InduKtni Circ. .13^ pp. D. —This is a popular bulletin giving 

information as to the nature, symptoms, and treatment of the disease. The method 
of operatingand the process of vaccination, care of ntioisils, and what animals should 
be vaccinated and the <lose are brought out. 

Second Amiual Report of the State Veterinarian, E. P. \iia-:s {Tinfinia State 
Veterinarian Rpt. IS97y pp. 15 ).—The bulletin includes the regulations concerning 
transportation of cattle in N’irginia and the rules and regulations of the board of 
control of the agricultural expiu iment station for tin* extermination of contagious 
and communicable diseases among domestic animals. A jirocdamation of the (iov- 
ernor is quoted authorizing the c stablishmcnt of live-stock (luarantine lines, rules 
and regulations, and prescribing penalties for violating the same. 


TECHNOLOGY. 

Cane sugar and the process of its manufacture in Java, IT. D. Prinskn-Gkkk- 
i.Uis Manchester: J, Uoherts A SonSy ISffSy pp. VI -f 79V.fig, 1), 

Wine making in Russia. III. Eastern Transcaucasus, M. Dallas {St. Peters- 
hurif: Department of .if/ricultnrey IS97,pp. ahs. in Selsk. A7/f>c. i Lijesov., 189 

{^l8!fS)y Apr., p. JJO ).—Historical and statistical sketch. 

Report of the Bessarabia Experiment Station for wine making ( Selsk. Kho:. i 
Lyexor.y I8S {lS9S)y Feb., pp. .iF-AAl). 

Maladies of wine: Their cause and treatment, E. 11. lEviNrouD {Queeuxtand 
Apr. Jonr.f \o. /, pp. 59-61). 

The preparation of flax in its relation to flax culture, 1. Ei/nncii {IHe Flaehx- 
hereitany in ihrer lieziehuny zar Flachsbaafraye. Trantenaa: /. FJtrieh, IS9S). —A c.om- 
])Arison of the dillerent methods of preparing flax, with a special consideration of the 
expense incurred and the results obtained. 

The manufacture of perfumes at Grasse, .1. Hoi i iir: (Jour. IDjg.y .13 il8!^S)y No. 
1150, pp. ■J69-i7A). —Tins arti< le is condensed iVoiu a stuiK of the suliject by 11. de 
Parvillc in La Nature. 


AGRICULTURAL ENGINEERING. 

State aid to road building in Minnesota, A. B. Chioate [ U . 
Ihpt, Agr,.y Office of I\oad Inquiry (-irc,.)!^pp, l:f Jiys, A), —This circular 
imints out the injustice nf the i)reseut system of ‘‘ taxing farm property 
to imi)rove all country roads, ami city property to improve only city 
roads,'’ and ^liscusses a scheme of road legislation, the essential fea¬ 
tures of which are embodied in a proposed amendment to the State 
constitution, by which— 

‘^ 'I’he legislature is authorized to establish a State road and bridge fund and pro¬ 
vide for a State highway cjuiimission, whose members must serve without compen¬ 
sation, and which shall have general supervision of the expenditure of the State 
road and bridge fund. This amendment does not contemplate that the State shall 
actually construct any w^agon roads, but that it shall contribute not to exceed one- 
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third of the cost of any road, the other two-thirds to be paid by the locality where 
the road is built. The actual coustructiou of the road so built is to be under the 
immediate supervision of the local authorities, the State commission simply deter¬ 
mining, in a general way, what the character of the road shall be, and requiring, 
before the State pays any money for the improvement, that the road shall lie con¬ 
structed according to plans which it has approved." 

Historloal review of the work preparatory to the outlining of a general law 
for the parposea of draining and irrigating land (<Sel8k. Khoz. i Lijesov.y 186 (1897), 
SepU, pp. 481-554). 

Cultivation under artesian irrigation, C. H. Gokman (Agr. (iaz. New South 
Wales, 9 (1898), pt. 5, pp. 635-5S7). —A discussion of artesian irrigation and its possi¬ 
bilities. 

Hydrotechnical works and agricultural investigations in the region of the 
Siberian railway (Sehk. Khoz. i Lyesov., 184 (1897), Mar., pp. 481-502). 

Report of the provincial instructor in road making, Ontario, 1897, A. W. 
Campbell (Ow/ario Dipt. Agr., Rpi. Provisional Instructor in Road Making 1897, pp. 
71,pis. 8, figs. This report contains articles on good roads—a national problem, 

country roads, and the good roads movement; municipal and county reports on 
roads and road making; report of the Brantford board of trade on the streets of that 
city; report on the streets of Guelph, Ontario; extracts from a report on streets to 
the city of St. John, New Brunswick; and notes on the frontage-tax system. 


STATISTICS—MISCELLANEOUS. 

Tenth Annual Report of Mississippi Station, 1897 (Mississippi Sta. Rpt. 1897, 
pp. 23). —Brief reports by the director and heads of departments, including the report 
of the chemist, noted on page 315, and a financial statement for the fiscal year ending 
June 30,1897. Some results secured in the irrigation of strawberries and vegetables 
are briefly recorded in the report of the horticulturist. 

Reports of director and treasurer of North Dakota Station, 1897 (North 
Dakota Sia. Rpt. 1897, pp. 3-8, 82, 83), —Brief report on the work of the year and a 
financial statement for the fiscal year ending June 30, 1897. 

The world's markets for American products—Norway and Sweden ( U. S. 
Dept. Agr., Section of Foreign Markets Bui. 7, pp. 68, map 1; 8, pp. 92, map 1).— 
Kevised editions (E. S. R., 8, pp. 175,637). 

Crop circulars for July, August, and September, 1898, J. Hyde (U. S. Dept. 
Agr., Division of Statistics Crop Circs. July, Aug., and Sept., pp. 4 each). —These con¬ 
tain the usual data relative to conditions of farm and orchard crops during these 
months, with summarized temperature and rainfall records for the same periods, and 
a discussion of the foreign crop situation in the July and August reports. 

Experiment Station Work—V ( U. S. Dept. Agr., Farmers^ Bui. 78, pp. 31, figs. 2 ).— 
The following popular articles appear in this number of the Office of Experiment 
Stations series of Farmers' Bulletins* Humus in soils; swamp, marsh, or mtick soils; 
rape; velvet bean; sunflowers; winter protection of peach trees; subwatering in 
greenhouses; bacterial diseases of plants; and grape juice and sweet cider. 

Experiment Station Work—VI ( U. S. Dept. Agr., Farmers^ Bui. 79, pp. 28, figs. 2).-^ 
The sixth bulletin of this popular scries prepared in the Office of Experiment Sta¬ 
tions. The following subjects are treated: Fraud in fertilizers, sugar-beet industry, 
seeding grass laud, grafting apple trees, forest fires, American clover seed, mushrooms 
as food, pigs in stubble fields, ensiling potatoes, and anthrax. 

AccessionB to the Department library, April>June, 1898 ( U. S. Dept. Agr., 
Library Bui. 23, pp. 25). 

The Department of Agriculture and its work, G. W. Hill (U. S. Dept. Agr., 
Division of Publications, Doc. 278, pp, 11, figs. 2). — Brief notes on the organization of 
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the bureaus, offices, and divisions of this Department, with a diagram of the Depart¬ 
ment grounds in Washington, D. C. 

Report of education committee on the results of the examination in agricul¬ 
ture, 1898 {Joar. Roy. Agr. Soo. England^ 3. eer., 9 (1898), pt. II, No. 34, pp. 377-887 ).— 
An examination for the diploma in tbe science and practice of agriculture given by 
the Royal Agricultural Society of England. The subjects of the examination were 
agriculture, chemistry, bookkeeping, mensuration and land surveying, agricultural 
engineering, botany, geology, veterinary science, and agricultural entomology. 
Tbe questions for each subject are given. 

Agricultural monograph of the Department of Drdme, BRfaiRUET (Ihd. Min. 
Agr. [France], 17 (1898), No. 4, pp. 811-867). —This monograph discusses soil and 
climate, crops, animals, fertilizers and soil amendments, tillage, agricultural and 
associated industries, land improvements, rural economy, and encouragement to 
agriculture and agricultural education. 

Agricultural monograph of the Department of Oironde, F. Vassilliekr (BuI. 
Min. Agr. [France], 17 (1898), No. 1, pp. 73-144). —Discusses soil and climate, crops, 
animals, fertilizers and soil amendments, tillage, agricultural and associated indus¬ 
tries, land im])rovement8, rural economy, and encouragement to agriculture and 
agricultural education. 

Tea diatrictB of the subtropical regions of Asia, A. N. Kuasxov (Ft. l, Japan. 
Si. Petersburg, 1897, pp. XXII-\-244, figs. 101, maps S. Pt. China, India, Ceylon, and 
Colchis. Si. Petersburg, 1898, pp. 247•\'618, figs. 97. Rev. in Selsk. Khoz. i Lyesov., 180 
(1898), May, p. 470). 

Proceedings of the fourth meeting of the Agricultural Council (Selsk. Khoz. i 
Lyesov., 189 (1898), June, pp. 481-\-570; 190(1898), July, pp. Chiefly devoted 

to the elaborating of general statutes for agricultural schools.—p. fikeman. 

The foundations of scientific agriculture, S. Cookr (London, N'ew York, and Bom¬ 
bay : Longmans, Green tf* Co., 1897, pp. 268, pi. 1, figs. 85). —This is a text-book intended 
for use in the provincial schools and colleges of India, the larger part of which was 
originally prepared in the form of lectures for use in the instruction of students of 
agriculture, engineering, and forestry at the Poona College of Science. The subjects 
tJeated are air and water; sunshine, rain, and climate; rock-forming minerals; soil¬ 
forming rocks; soil-forming agencies: varieti(*s, classification, composition, and 
analyses of soil; relation of plant food to the atmosphere and the soil—plant growth 
and architecture; nature and varieties of crops ; manures for the soil and crops; the 
cultivator and his art; and measurements, etc. A glossary of terms and a series of 
examination questions are given, as well as appendixes containing a list of the strat¬ 
ified rocks of the British Isles, with their economic contents; an account of an 
experiment with manures iirepared from street sweepings; and a discussion of the 
educational uses of famine. 

The work is adapted especially to the needs of the Indian agriculturist, the illus¬ 
trations of principles being drawn from the climatic soil, crop, and social and 
economic conditions which obtain in India. 

A chapter of especial interest is that devoted to tbe characteristics and culture 
of Indian crops. 



NOTES. 


Maryland Station.—C. 0. Garner has been elected assistant agriculturist to 
succeed E. H. Brinkley, and C. F. Doane, a graduate of Kansas Agricultural College 
and post-graduate of Wisconsin University Dairy Department, has been appointed 
assistant in dairying and dairy bacteriology. A new oHice building and greenhouses 
for the horticultural department have recently been constructed. 

Massachusktts Hatch Station.—A small dairy building, to cost about $2,000, 
is being constructed for the station at State expense. It will be used for experi¬ 
mental purposes, and especially for studying the eftect of different feed stuffs upon 
the quality (flavor, hardness, etc.) of butter. It is hoped later to take up investiga¬ 
tions in dairy bacteriology. The building is of wood, all the outside walls having 
deud-air spaces, and is 44 ft. long and 21 ft. wide, with an oftice jutting out from the 
building 8 by 10 ft. The main building contains an ice house 14 by 20 ft., located 
at the north end. The gtuieral dairj^ room, situated in the center of the building, is 
1(5 by 20 ft.; the pasteurizing and cream-ripening rooms at the south end are each 
10 by 12 ft. 'rhe general dairy room will contain the milk-rcceiving vat, separator, 
churn, and butter worker. The pasteurizer and receiving vat are 3^ ft. above the 
separator, so that the milk will bo carried to the latter by gravity. The floor of 
the building will be of artiflcial stone and the walls of adamant plaster, covered with 
several coatings of enamel x)aiut. Steam will be supplied from a boiler located in 
the basement of the experiment barn 100 ft. distant. The power for running the 
separator, churn, and butter worker will be supplied by a water motor, thus doing 
away with an engine and keeping coal dust, etc., entirely out of the creamery. 

Nkw IIampshirk Collkgk and Station.— The department of agriculture and 
horticulture has been divided into two departments. The department of horticul¬ 
ture will include the garden, greenhouses, and grounds around the experiment-sta¬ 
tion building, and will be in charge of F. M. Rane, horticulturist. The department 
of agriculture will include the farm, barns, and live stock, and will be in charge 
of Charles W. Burkett, associate professor of agriculture and agriculturist. 

North Carolina Station. —This station, upon the recommendation of the 
director and horticulturist, and by order of the board of trustees, has withdrawn 
from the management of the experimental farm of the North Carolina State Horti¬ 
cultural Society, located at Southern Pines, North Carolina. 

Oklahoma Station. —The board of regents has been reorganized as follows: 
President, B. S. Barnes, Ponca City; treasurer, C. J. Benson, Shawnee; C. M. Barnes, 
{ex-officio) Guthrie; R. J. Edwards, Oklahoma City; J. C. Tousley, El Reno; and 
F. J. Wikoff, Stillwater. 

Virginia Station.— Charles McCulloch, a graduate of the American Veterinary 
College and of the Columbian University, has been appointed assistant veterina¬ 
rian, vice F. S. Roop, resigned. 

Washington Station.— S. B. Nelson, veterinarian of the station, has been made 
secretary to the State Board of Health. 

Wyoming Station.— This station has made a change in the system of its publica¬ 
tions. Hereafter the bulletins will be popular accounts of the work of the station 
and adapted to local needs, while all matters of a technical nature will be published 
in the annual report. Bulletins will not be sent outside of the State except on request, 
but the annual reports, including the bnlletins, will be sent to the official list. 

Agriculture of the Philippines.— Lieut. A. P. Hayne, formerly of the Califor¬ 
nia University and Station and at prosout stationed in Manila, has been detailed at 
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tho request of the Secretary of Agriculture to investigate the agriculture of the 
Philippine Islands. He will be in charge of an expedition to make an agricultural 
survey of the islands, and will be assisted in this work by a detail of about 50 men 
now serving in the Volunteer Army, most of them college graduates and several 
graduates of our agricultural colleges. 

Necrology. —Dr. Ferdinand Cohn died suddenly at Breslau .lune 25 of heart dis¬ 
ease. Ho was born in 1824 and has occupied the chair of botany at Breslau since 
1859. During recent years ho has been engaged principally in the fiehl of bacteri¬ 
ology and has written a book on the Development of Microscopic Algje and Fungi, 
showing the destructive action of parasitic forms. Dr. Brefeld, of Miinster, has 
been elected his successor. 

Professor Gibelli, professor of botany and director of the botanic garden at Turin, 
died September 16, 1898. 

Dr. Anton Ritter Kerner von Marilauii, director and professor of botany of the 
botanical gardens at Vienna, died June 21, 1898. 

Prof. Ernst Stockhardt, formerly director of the Agricultural Institute at Jena, 
died at Bautzen on March 27, 1898. 

Miscellaneous. —Notice is given by the Royal Academy of Economy and Agri¬ 
culture of Florence that a meeting will be held at that place during 1899 to consider 
the subject of the advanced or delayed maturity in certain plants under varying 
conditions, the principal subjects of consideration being the difference in the growth 
of woody and herbaceous plants when removed to latitudes or altitudes diflerent 
from those of their original habitat. The society has concluded to offer a prize of 
1,200 francs and a diploma and silver medal for the best monograph on the subject 
proposed. The papers must be written in Italian or French and submitted to the 
academy by .hine 30, 1900. The secretary of the academy is A. Franchetti. 

A division of agriculture and forestry has been established in conneetioii with the 
German Imperial Health Office at Berlin. The new division will he in charge of 
Prof, (ieorg Horig, of Konigsberg, Prof. Moritz, formerly of the chemical division 
of the Health Office, has acce]ited a position. Prof. .1. Behrens, of Karlsruhe, has 
been appointed agricultural bacteriologist, and Dr. C. Freiherr von Tubeuf, formerly 
director of the Bavarian station of plant protection and jilant diseases, will become 
the botanist. 

A department of agronomy is to be added to the Bohemian technical high school 
at Prague, and Dr. .1. Stoklasa has been selected as professor of plant production. 

The University of Aberdeen, Scotlaiui, has roceiveii a bei^uest of $60,000 for the 
establishment of a garden umler the name of the Cruickshank Botanical Garden, 
and Prof. James W. Traid has been appointed to tho directorship of the same. 

Dr. Charles R. Barnes, of the University of Wisconsin, has gone to Chicago Uni¬ 
versity as professor of plant physiology. He has been succeeded in the University of 
Wisconsin by Dr. R. A. Harper, late of Lake For<^8t University. 

Dr. Arthur Borntriigor has been chosen as director of the agricultural station at 
Palermo, Sicily. 

Dr. Buchner, of Tubingen, has become professor in the agricultural high school of 
Berlin. 

Dr. F. W. Dafert has been appointed director of the Imperial Agricultural Chem¬ 
ical Experiment Station in Vienna, 

Dr. A. G. Grevillius has removed from Miinster to the agricultural experiment 
station at Kempen on the Rhine. 

Dr. Daniel Morris has been appointed commissioner of the Imperial Department 
of Agriculture for the West Indies. Dr. Morris was formerly assistant director of 
tho Royal Gardens at Kew. 

Dr. A. Richter baa been chosen chief of the botanical division of the Hungarian 
National Museum. 

Dr. Hugo Ziikal has been made extraordinary professor of phytopathology in the 
High School for Soil Culture in Vienna. 

O 
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The Xew York State Experiment Station at (tenova re(*ently 
completed and dedi(^ated a biological and dairy building (fig. U)) which 
contains many features of interest ami some which are unique. 

An ajipropriation of ?? 11,000 was made b}" tlie State assembly in 1800 
for the construction and equipment of a building to be devoted to the 
biological seiimc.es and to dairying. Steps were iimnodiately taken to 
secure plans and let contracts, but it was not until September, 1897, 



Fig. 10.— Biolo{ 2 ;icfll and I'airy Building:, Kew York State Experiinont Station. 

that ground was broken for the foundation, and about a year was 
required for completing the building. 

The new laboratory consists of a main building, 88 by 38 feet, and 15 
wings, 33 ft. wide and extending 30 ft. to the rear, giving an open court 
IG ft. in width between the wings. It is 2 stories in height, with a 
basement extending under the entire building. The building material 
of both the main building and wings is the best quality of cream- 
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colored pressed brick, with Mediiux stone trimming. The basement is 
11 ft. clear, the concrete floor being at grade in the rear, with doors 
into each wing and into the main building from the court. There are 
2 elevators for the delivery of supplies and the handling of the dairy 
produ(!t8, one in front to the iirst story, and one in the rear to both 
first and second stories. The roof is of slate, with galvanized iron 
cornices, and is so sha]>ed that the attic rooms are large and high. 
Abundance of light is given these rooms tlirough f* double dormer win¬ 
dows at the sides, a round window in front, and a skylight above. 

The interior of the building is finished in (luartered oak; hard plaster 
is used throughout; and the floors are of Southern pine except in the 
vaults and 4 dairy rooms, where vitrifled tile is used. 



□ a □ □ 

Fm. 11.—BaHcnuMit j>lan of Bioloijical and Iluirv niiililiiij', Now York Statu Kx]>oriiiient Station. 

The building is heated by steam from two oO horsepowtu* boilers, the 
radiators in e^ch room being controlled by automatic valves connected 
with thermostats and operated by compressed air by the Johnson sys¬ 
tem. Steam from the boilers, compressed air and hot water from the 
compressor and heater (both also in the basement), and cold water and 
gas from the city system are supplied at the laboratory tables and other 
convenient points. Constant pressure upon the water system is main¬ 
tained by connection with a 1,000-gallon tank in the attic. . 
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For securing? constant temperatures in the clieese-ciirinj? rooms and 
bacteriological culture rooms, and low temperature in the dairy and cold- 
storage rooms, a supply of cold air is necessary. This is furnished by 
an extensive refrigerating plant, operating on the ammonia exj)ansiou 
primtiple, located in the basement. Expansion coils (•onnected with 
the apparatus are provided in a cheese room in tin*, basement, the 
butter room, pasteurizing room, (uild storage room, and large insulated 
rooms in the attic. Part of these coils are immersed in brine tanks, so 
that a low temperature, secured during the day, can be maintained at 



i'lo. 12.-'First floor j)luu of lliological and Dairy Building, New York State Exi)eriinoiit Station. 


night without running the machinery. The power for the compressor 
and other machinery is furnished by a 25-horsepower horizontal engine. 

The building is well supplied with wash basims, sinks, and closets, 
the most modern and thoroughly sanitary plumbing and drainage being 
used throughout. 

In the basement (tig. 11) are the machinery and boiler rooms, several* 
large coal and storage rooms, and one large room for curing Erie, 
cream, and similar cheeses wliich retpiire moisture and darkness. 
This room is provided with cooling apparatus. 
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On the first floor (11^. 12) the 6 rooms occupying the left side of the 
main building and the east wing are devoted to horticulture. These 
consist of a horticulturist’s oflice, 18 by 15 ft., with a largo dark closet 
attached; horticulturist’s laboratory, 20 by 14 ft.; assistant horticul¬ 
turists’ office, 20 by 17i ft.; assistants’ laboratory, 32 by 14J ft., and a 
museum, 32 by 14| ft. One of the fireproof vaults for the preservation 
ot records is located in this part of the building, the other vault being 
upon the second floor, just above it. The museums also are practically 
firei)roof. The offices here, as throughout the building, are thoroughly 
ecpiipped with oak furniture. Tlie laboratories each have a large work 
table, with Alberene stone top and sink, fitted with the conveniences 
previously mentioned. The windows are provided with wide micro¬ 
scope tables or sliel ves; and these as well as the projecting ledges of the 
microscope and reagent cases are fitted with removable ])late glass tops 
to prevent staining. 

At the right of tlie main entrance is the office of the dairy expert, which 
opens into another hall at right angles to the main one and leads to the 
butter room. Tlie latter is 32 by 20 ft. in size and, like the milk-receiving 
room, iiasteurizing room and cheese room, is finished entirely in white. 
Thelloorsof these rooms are of vitrified tile, with sullicient pitch to give 
ready drainage, and the sides have a wainscoting of enameled brick. The 
apparatus is also all finished in white enamel. In the south end of the 
butter room, next to the milk-receiving room, are the four separators— 
a United States steam turbine, a United States belt iiower with inter¬ 
mediate connection, a DeLaval steam turbine, and an Empire with 
direct belt coniie(!tion. Near the middle of the room is the box churn, 
whhdi contains four compartments so that four samples of cream may 
be handled at onc.e under uniform conditions. At the north end of the 
room are the hand and power butter workers, with expansion coils 
above to secure proper temperature. This portion of the room can be 
shut off from the rest by a curtain when necessary. Opening from this 
room are an elevator to the basement, a large closet, and the cold 
storage room. The milk-receiving room has an outer door leading to a 
jdatform, and contains a large vat and steam pump to receive the milk 
and distribute it to separators, pasteurizer, or cheese vats. 

In the. pasteurizing room are the steam pasteurizer, milk cooler, and 
Babcock tester. The upper coils over which the milk flows in the cooler 
circulate cold water and the lower ones ammonia, so that economical 
and rapid cooling is secured. The <heese romn communicates by an 
elevator with tUe basement and with the second story near the cheese¬ 
curing rooms, and contains one large and two small cheese vats, and 
large and small constant pressure cheese presses. 

Upon the second floor (fig. 13) the arrangement of rooms in the left half 
does not differ from that of the first story. These rooms are the bota¬ 
nist’s office, laboratory, and museum, and the entomologist’s office arid 
laboratory. The cheese curing rooms occupy the right wing, and are 
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separated from its outer wall on all sides by a 4-foot passageway. They 
are further insulated by double walls and air spaces on the outside and 
between the separate rooms. These rooms are 0 in number, each 9 by 
10 ft., with shelves 14 in. wide and 12 in. apart ovtT the entire wall spac>e. 
It is expecjted to control the temperature in eacli of these rooms within 
2®, running each room independently and at any temperature between 
30 and 90^. A hot-air Hue from below, and a cold-air flue from the 
chamber in the attic containing the expansion coils and brine tanks, 
lead into each room. These Hues are (*losed by dampers operated by 
compressed air and (*ontrolled by thermostats. When the temperature 



Fio. 13.—Second floor plan of liiolo'jjical ami Dairy linildiuj;. Now York State E\i>erimont Station. 


falls lo below the point lixed upon, the thermostat turns a valve and 
the compressed air opens the hot air damper near tlie tloor. Should 
the temperature rise, the cold-air flue in the (»-eiling is opened. So deli¬ 
cate is the operation of this system that breathing upon the thermostat 
will open the cold-air flue, and fanning it will open the hot-air damper. 

In front of the second story and to the right of the center are the 
bacteriologist’s office and laboratory, a culture and incubator room, and 
a storage and work room. A portion of the incubator and culture room 
can be shut oft from the rest by a glass partition and its temperature 
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lield where desired by ii cold-air Hue and radiator automatically 
controlled. 

Ill the attic only the east half has been tinished oH* and these rooms 
are used for photof^raphic work. These consist of a gallery 30 by 34 
ft., lighted by an S by 10 ft. skylight and a large double dormer win¬ 
dow, a dark room, and a finishing room. 

In the west half of the attic is the chamber containing the large 
ammonia expansion coils and brine tanks. This chamber is insulated 
with great care by air spaces on all sides and by thick double-air-spaced 
walls, so that very little heat from without can enter. 

It will bo seen that the facilities offered by this new building are 
exce])tional for the study of dairy jiroblcms, and especially those con¬ 
nected with cheese making. The details of the proitess of curing cheese 
are very imperfectly understood at the present time, even by scientists, 
who differ in their theories as to the natun* and cainse of the changes 
which take place and the conditions which influence them. The sub¬ 
ject is an intensely practical one, and the more so from the fact that in 
practice the curing process receives relatively little attention from 
che<‘se makers. ^-The watchful eye of the maker is too often diverted 
from the cheese as soon as it is placed u])on th(». shelves. An inspec¬ 
tion of the conditions under which cheese is cured in this country 
almost without exception shows that the details of the curing iirocess 
receive little or no attention. ('Uring rooms are built in the cheapest 
])ossiblc manner. >io attempt is made to control the temperature or 
the moisture content of the same. It is not at all uncoininon to find 
cheese stored in jdaces tlie tomperalure of which is subject to almost as 
much Huctiiatioii as the outside air.’^^ 

This is possibly too strong a statement as applied to the wliole 
country, but it undoubtedly re})reseiits a condition of affairs which 
prevails in a large majority of cheesemaking establishments, resulting 
in a ‘‘■monetary loss amounting to many millions of dollars.^’ 

The arrangements in the new building for controlling the temperature 
of the cheese curing rooms, with additional arrangements to be pro¬ 
vided for controlling the humidity, will afford exceptional means for 
studying this phase of the ripening xmocess. The services of a ba<*.- 
teriologist, who entered upon his duties with the beginning of the new 
year, will be an additional element of strength. 

It is a matter for congratulation that the imjiortant investigations in 
cheese making which the station has made in the past are to be resumed 
under such favorable conditions. 

‘ Babcui;k aud Rusaeil. 
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Formation of furfurol from cellulose and its oxy and hydro 
derivatives, L. Vkjnon ((Jompt. Uend. Avatl. Svi, Paris, 126 (18!hs), 
16, pp, 12:11-1358). —In these inv'estipitions eottoii fiber was sub¬ 
jected duriiij^ 1 hour at a boiliii<r teaiperatiire to the action of (1) 
hydrochloric acid, (2) potassium clilorate, and (li) stannous chlorid. In 
the first and third cases hydrocelluloses were obtained; in the second 
case an oxycellulose was forin(‘d. These three substances, as well as 
starch and cotton fiber bleached with chlorin and oxycellulose obtained 
from such liber by treatment with chromic acid, were subjected to the 
action of hydrochloric acid (l.Oh sp. gr,) at a boiling temperature 
ac'cording to the Tollens method for the determination of furlurol. The 
furfurol was determined in the distillate from the solutions by means 
oi phenylhydrazin. The results are given as follows: 

Furfurol ohiained from cellulose^ ceUnlonv (Irriratirvs', etr. 

Furfurol. 

Vf'rceut. Vt'rci’nt. 

H>«lnM ellulos»' (1) .-•. <>.851 Starch. U. HOD 

0\,N ccliuloHc CJ) . ‘J. IKl IllcaclMMi cotton . l.SOO 

h’eiluccil cclluhiHc (U) . .8r>0 Cotton liber tn'.it^d with chroiuic aci<l. 3.500 


During the formation of the furfurol carbon dioxid was evolved, Avhitdi 
was collected and determined. The carbon dioxid evolved bore a fixed 
relation to the amount of furfurol obtained. 

The, author also studied the formation of furfurol from the i>roducts 
of decomi>o-ition of oxycellulose by potash. Samples of oxycellulose 
preparetl by treating cotton fiber with chlorate of potash and hydro¬ 
chloric acid (A) and with chromate of potash and sulphuric acid (B) 
were treated with potassium hydrate Baume) at ordinary tempera¬ 
ture for o hours, using 2(U) cc. of the potash solution to 2.1 gm. of the 
oxycellulose. in each case an insoluble residue remained. By satu¬ 
rating the potash solution with hydrochloric acid, a white gelatinous 
precipitate was obtained which was collected and dried, A certain 
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amount of material remained dissolved in tlie potash solution after 
neutralization. These 3 products were tested for fnrfurol with the 
following results: 

Fnrfurol in potanh ilecompoHiiion products of cellulose deriratircs. 

Furfiirol. 

A. ' Jl. 

Percent. Per ceiU. 
0.80 0.76 

4. 5.11 

1.10' 1.54 


Insoluble rositlue. 

l*re«’ipitato from potash Holiition .. 
Substance not precipitatc<l by acid 


The reduction of nitric oxid by copper, with special reference 
to Dumas’s method of estimating nitrogen, T. (tRAy [Jour, Soc, 
Chem. Ind., 17 N'o. 8, pp. 711-7i:i). —In order to determine the 

conditions in the Dumas method of determining nitrogen under which 
re<luction of nitric oxid by metallic copper takes place, the author 
passed inire nitric oxid and mixtures of the oxid with nitrogen, at dif¬ 
ferent rates, over copper spirals of different lengths heated to redness in 
combustion tubes, and analyzed the resulting gas. The results showed 
that when the copper was sufficiently heated, it was a very efficient 
reducing agent. Spirals which had been oxidized and reduced several 
times proved to be more effective than new spirals. 

3-in. spiral efTwetod complot«^ roduction of the nitric oxid wlien the mixed 
gases were passtMl <)V(‘r it at su<*h a rate that approximnttdy 30 cc. were collected in 
about 3 minutes, but part of tbo nitric oxid escaped reduction when the Kp(*ed was 
increased luucli above this. With a 5-in. spiral complete reduction took place 
even when the rate of passage was about three times as great. I'his rate is very 
much greatJT than that at which a combustion is couducted, but Ihe couditi(ms are 
not Identical, as the gases in the latter case are diluted to a cousiOcrable extent by 
the carbon dioxid and water vajior produced by the oxidatiou of the carbon and 
hydrog«*n of the substance.’^ 

To dctcrniine the clBciency of reduction under the conditions of ordi¬ 
nary combustion, examinations were made of the gas obtained by com¬ 
bustion with a 5-in. spiral of acetaiiilid, uric acid, and hipiiuric acid. 
The gas was free from nitric oxid in all but 2 cases, and in these the 
amounts w ore very small. 

The author concluded that wlien carbon dioxid is used to expel the 
air from the combustion tube, a spiral 5 in. long should be used. This 
should be tightly rolled and of such a thickness that some pressure is 
necessary to |^)ush it into the combustion tube. The spiral should be 
strongly heated and the current of carbon dioxid which is used to expel 
the air from the tube should be stopped while the combustion is taking 
place.” 

On the determination of potash without the previous removal 
of iron, calcium, etc., 0. C. Moore [Jour, Amer, Chem, 8oc,j 20 [1898)^ 
No, .5, pp, 310-343), —The acid solution of the substance, without pre¬ 
vious removal of calcium, iron, etc., is evaporated on a steam bath 
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with slight excess of platinum <;hlorid until the residue solidifies on 
cooling. From 15 to 25 cc. of acidulated alcohol i)repared by pass- 
ing dry hydrochloric-acid gas into cool 90 per cent alcohol is then 
added to the solution, which is allowed to stand 2 or 3 minutes, with 
occasional stirring. The solution is passed through a filter and the 
residue washed once or twice by decantation, then thrown upon the 
filter and washed with the acid alcohol until the excess of platinum 
chlorid is removed. The precipitate is then washed first with ammo¬ 
nium chlorid solution (200 gm. of chlorid per liter of water) and after¬ 
wards with 85 per cent alcohol. 

The acidulated alcohol used in this method is prepared by gently 
heating strong a([ueous hydrochloric acid in a flask and i)£tssing the 
liberated gas through sulphuric acid and into alcohol kept in a cooled 
vessel. This is continued until 1 cc. of the alcohol neutralizes about 
2J cc. of normal ])otassium liydroxid. 

The method was tested with very satisfiictory results on a sample of 
ash and on mixtures of known composition containing varying amounts 
of potassium, calcium, sodium, iron, and aluminum salts. In case ammo¬ 
nium salts are present, it is recommended that they be decomposed 
and removed by means of nitric add, as explained in Orooke’s Select 
Methods, p. 32. 

Determination of potash in potassic fertilizers, L. Honnet [Uev, 
Chim, Analyt^ 1897y No. 21 ^ ahn. in l>uh Assoc. Chim. Suer, et Distill., 
16 {1898), No. 1, pp. 76, 77 ).—The author recommends the following 
modification of Schloesing’s method: In case of potassium chlorid 
dissolve 50 gm. of material in water, make up to 1 liter, mix, and filter. 
To 20 cc. of the filtrate add 10 cc. of saturated solution of barium 
hydrate; pass carbon dioxid through the solution for a few minutes to 
inecJpitate the excess of barium, and boil on a water bath until the 
carbon dioxid dissolved in the solution and contained in bicarbonates 
is driven off; filter, add perchloruj acid, and contimie the operation in 
the usual way. 

Potash is determined in sul])hate and kainit in exactly the same 
manner, except that 40 cc. of the barium solution is used in case of 
the sulphate and 30 cc, in case of the kainit and the precipitate is 
washed longer. 

In the case of comi)lex fertilizers dissolve 25 gm. in hot water. After 
cooling, make up the volume to 500 cc., mix, and filter. Evaporate* 
100 or 200 cc. of this filtrate to dryness in the presence of 1 or 2 gm. 
of slacked lime. Calcine at a low temperature until the organic matter 
is destroyed, the ammonia salts volatilized, and superphosphates trans¬ 
formed into insoluble tribasic iihosphates. Take up in a small quantity 
of boiling water, filter, add barium solution as long as any precipitate 
forms, precipitate excess of barium with a current of carbon dioxid, 
boil, and filter. Determine potash in the filtrate in the manner described 
above. 
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Method of preparing a strictly neutral ammonium citrate solu¬ 
tion, A. D. Cook {Jour. Amer, Ghem. Soc.y 20 {1898)^ N'o. <9, pp. 585, 
586 ).— The difficulty of preparing a strictly neutral ammonium citrate 
is bricrty discussed and the following method is recommended: 

‘‘Seven Inindrcil ;iiid forty jj^rama of commercial citric acid is carefully weighed 
out and placed in a 4-liter graduate containing 1,000 cc. of 10 ])er cent ammonium 
hydroxid. With a suitable glass ro<l the citric acid is thoroughly and vigorously 
stirred until the citric a<Md has all dissolved. Distilled water is now added until 
the meniscus reads 4,000 cc. The solution is again stirred and carefully transTerred 
to a largo porcelain (waporating dish. The solution is allowed to stand over night 
and in the morning large oval crystals are noticeable on the sides of the 4-liter grad¬ 
uate, and invariably the solution when tested for neutrality will be fouml strictly 
neutral. If the soliitiou is not vigorously stirred sufficient heat will not he evolved 
to drive off* tin* excess of ammonia, and when tested will bo found to bo slightly 
alkaline, but by resorting to vigr)ron8 stirring a strictly inmtral reai'tion will be 
obtained. The solution, after being transferred to the reagent bottle, is brought to 
the requir<Ml temperature, 20^0., and distille*! water added until th(^ s]>ccific gravity 
is 1.09. On testing the neutrality of this solution, both with coralline and coch¬ 
ineal as indicators, it will be found unnecessary t() alter its neutrality in the least 
degree, the solution being strictly neutral.” ’ 

A method for determining perchlorate in sodium and potas¬ 
sium nitrates, N. Blattnkr and J. Brasseuk {BuL Soc. Gliim. 
FurUy 3. Her., 19 {1.898), Xo, J2, p. 539; and Ghem. Ztg., 22 (1898), Xo. 
59, pp. 589, 590). —The method recommended is as follows: Determine 
chlorin by the usual method in the original substance, then dry and 
pulverize o or 10 gm. of the nitrate. Mix with 8 to 15 gm. of pure lime 
obtained by calcining juire precipitated calcium carbonate. Place the 
mixture in a covered ])latinum or porcelain crucible and heat in thetiame 
of a Bunsen burner for 15 minutes. After cooling remove the contents 
of the crucible to a liat-bottouied hask, dissolve in dilute nitric acid 
(free from clilorids), and determine chlorin in the solution by means 
of silver nitrate either in acid solution, according to Volhard, or in 
a solution neutralized by calcium carbonate, or by weighing the silver 
chlorid. By this ineans chlorin in clilorids, chlorates (if any are pres¬ 
ent), and i)(*r(*hlorates are determined. From these data the amount of 
perchlorates present may be calculated. 

The determination of phosphoric acid in superphosphates, 
L. Vl(4NON {Gompt. Rend. Acad. 8ci. Parin, 126 {1898), No. 21, pp. 1522, 
1523; RJ7 {1898)-, Xo. 3, p. 191 ).— The determination of water-soluble 
and citrate-soluble phosphoric acid in 1 sample of bone superphosphate 
and 2 samples of mineral superphosphate are reported. The percent¬ 
ages of solulde phosphoric acid found were 14.32,14,13, and 10,20 per 
cent, respectively. The percentages of citrate-soluble phosphoric acid 
were 0.77, 0.27, and 3.1, respectively, when the solution was allowed to 
stand 8 hours befoie liltration and 1.08, 0.45, and 3.18, respectively, 
when allowed to stand 15 hours before filtration. When phosphoric 

^ Compare Do Roode’s method. Jour. Amer. Chem. Soo., 17 (1895), p. 47 (E. S. R., 6, p. 
864). 
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acid was determined in the combined water solution and citrate extract, 
tlie following percentages were found, viz, 17.70,14.94, and 13.01, Sub¬ 
tracting the percentages of water-soluble i)lio8i)horic acid from these 
figures, we have for citrate-soluble phos])h()ric acid, by difference, 3.47, 
0.81, and 3.71 per cent, figures which are much higher than those 
obtained by determining the citrate-soluble ])hosphoric acid separately. 
The author recommends the method of determining phosphoric acid in 
the combined solutions as more ra])id and accurate than separate deter¬ 
minations, esi)ecially when, as is usual in superphosphates, the amount 
of citrate-soluble i^hosphoric acid is small. 

A new method for determining crude fiber in foods and feeding 
stuffs, *T. K(')Ni(r (Ztschr. Unfersuch. yalir, u. GeuuHHmtl.^lS!)S^ I^p, 3; 
aha. in CentbL Afp\ (Jhem,^ 27 A"o. 70^ pp. 700-711), —The author 

calls attention to the fa<tt that the treatment with 1.25 per cent sulphuric 
acid and potash solution by the Weende method for crude fiber only 
dissolves a part of the pentosans, and describes a method which he 
has worked out for the determination of crude fiber freed so far as pos¬ 
sible from pentosans. The method is as follows: Three grams of air-dry 
substance is mixed in a porcelain dish of 500 cc. capacity with 200 cc. 
of glycerin containing 20 gm. of concentrated sulphuric acid to the 
liter. The glycerin uscnl is of 1.23 sj). gr., i. e., contains 87./> per cent 
of glycerin. The dish is pla<ted in an autoclave and heated under three 
atmospheres i)ressnre, i. e., 137^ O., for 1 hour. After cooling to 80 to 
lOOo the dish is removed, the contents diluted with 200 to 250 cc. of 
boiling water, and filtered hot on a porcelain filter plate covered with 
finely divided asbestus, or on a Gooch <Tucible. The residue is washed 
with boiling water, alcohol, and a mixture of alcohol and ether until 
the filtrate is colorless, after which it is dried to constant weight, incin¬ 
erated, and weighed, the loss in weight on ignition being taken as ash¬ 
free crude fiber. With an autoclave 25 cm. deep and 25 cm. in diameter 
4 determinations can be made simultaneously. In the absence of an 
autoclave the digestion may be carried on in a 600 cc. flask with a 
reflux condenser, heating at boiling for 1 hour. At a temperature of 
120 to 130° frothing usually occurs, but as soon as the licpiid comes to 
boiling there is no further danger of this. The method gives a crude 
fiber containing from 0 to 6.62 per cent of pentosans. It was found 
more difficult to remove the j)entosans from leguminous coarse fodders 
than from grasses. 

Decomposition of monobarium and monocalcium phosphates 
by water at 100^ C., G. Viard {(Jompt Rend. Acad. Sci. Fartsj 127 
(1898)^ No. 3,pp. 178-180). —Joly and Sorel* have shown that monobasic 
phosphates of the alkaline earths partially decompose in cold water 
with the formation of dibasic phosphate, which is precipitated, and 
free phosphoric acid, which remains in solution with the undecomposed 
monobasic phosphate. The author’s experiments show that the same 

*Compt. Rend. Acad. Soi. Paris, 118 (181>4), pp. 738-741. 

10222—No. 6- 2 



412 


EXPERIMENT STATION RECORD. 


decomposition occurs in water at lOCP 0., tlie limit being reached when 
the ratio of total phosi)horic acid to combined phosphoric acid was 2.8 
in case of monobarium phosphate and 2.34 in case of monocalciiim 
phosphate. The precipitate formed was in every case anhydrous 
dibasic phosphate insoluble in acetic acid. 

A new gas, C. E. IOotsii (Scienccj w. scr., S {]80S), No. lUS, 4S5-4U4f fiff. 1; 
Jour. Amvr. Chcni. Soc.^ C*0 (I.v.v,v), No. 1 pp. Jiff. 7 ).—A papcT read lielon^ 

the American Association for tbo Advancement (»f 8cicin‘e, August 23, ISPS, auuonne- 
ing the <liscovery of a new ocnistitncnt of tin* atniosphcro to which the name 
^^otherion*’ is given. ‘‘Its chief characteristic thus far ascertained is enormous 
heat conductivity at low i)ressnre8.*’ 

Classification of proteids, Iv. II. (’iiittendex (('enihl. J*lnfnioI., 11 {1S9S), jy. 497; 
ahs. in lyiljuvhr. Chetn. Nahr. v. (leuu}isniiLt 11 So. /, p. 4!f.'i). —The author 

calls atteuti<>n to the fact that in 1891 lie pnblisheil a classilicat ion similar to VVro- 
blewski’s (E. S. IT, 9, p. 480). 

Nitration of cellulose and of its hydro and oxy derivatives, i.. Vk;non 
(Compt. Bend. Acad. Sci. Baris^ 1J0 {ISOS), A o. pp. lO'iS-lfKjJ). —This is a continua¬ 
tion of previous work (see p. 407), in the course of which it was shown that cellulose 
and bydrocclluloso yielded small <juautities of furfurol and the nitro-oxycellulose 
largi* quantitii'S. 

On the determination of phosphoric acid, 11. Lasxk {('ompl. JUvd. Acad. Sci. 
Faria, 127 {ISOS), So. 1, pp. 61-^14 ).—The author rei>orts determinations of water- 
soluble and citrate-soluble phosphoric acid in mineral; raw bom*, and degelatinizod 
bone superphosphate which show that small amounts of citrate-soluble phospliorio 
acid may ho aecuratiOy determined by precipitation in tin*, extract if the solution is 
allowed to stand l(i hours before tiltration. 

Formation of furfurol from starch and its deiivatives, F. 8 kstim {LUh'oxi, 21, 
pp. 109-112; aha. in Jour. Soc. Chem. Ind., 17 {1S9S), No. 9, p. .SV>7).—{Starch heated 
dry at about 200^^ (J. and in the presence of acids at 109-' C. is said to yi(‘hl furfurol. 

On the Lindo-Gladding method of determining potash, A. L. Winton and H. 

J. AVhekleu {Jour. Amer. Chem. Soc., 20 {ISOS), So. S,pp. 207-000). —This is a paper 
prepared by a coiniuitteo at)pointed by the Assoeiatioii of ()flicial Agricultural Chem¬ 
ists of the Enited States with a view to meeting certain (Titieisms of the Lindo- 
Gladding method of determining imtash. notably those of \'ogel and llaefeke (E. S. 

K. , 8, p. 457). 

Determination of sulphuric acid in wine and vinegar, F. Him nr {lUd. Chim. 
Farm., 27, p. 122; ahn. in Bui. Soc. Chhn. Faria, 2. aer., 20 (ISOS), No. 12, p. 572). 

On the bodies reducing Fehling’s solution in fruit juices, Adekiiold and 
Heixtze {Chem. ZOj., 23 {ISOS), No. 03, p. 032). 

The deterioration of raw cane sugar in transit or storage, E. C. Shouky {Jour. 
Soc. Chem. fnd., 17 {ISOS), No. 0, pp. 555-55S, fitfa. 2). 

On the carbohydrates of barley and malt, with special reference to the pen¬ 
tosans. The behavior of the pentosans during the preparation of malt, and dur¬ 
ing washing and fermentation, H.Tollkns {Jour. Fed. Inat. Breuinf). 4 {ISOS), No. 6, 
pp. 42S-4o4). 

The actioii* of dilute solutions of ortho-phosphoric acid on the albumen of 
hens’ eggs, W. Worms {Jour. Soc. Fhya. Chim. li., 20 {1S07), No. 9, p. OSO; aba. in 
Bui. Soc. Chim. Faria, 2. aer., 20 {ISOS), No. 12,p. 52S). 

Edible fats and oils; analyzing and discriminating {Jour. Suiaae Chim. ct Fharm., 
35,p. 448; Bui. Jaaoc. Belye Chim., 11, pp. 100-103; aha. in Jour. Soc. Chem. Jnd., 17 
{1898), No. l,pp. 76, 77). 

Contribution to the technical analysis of fats, A. Schukow and P. Schkstakow 
{Zap. Imp. Bua. Techn. Ohachiach., 32 {ISOS), No. 3,p. 100; aha. in Jour. Soo, Chem. Ind,, 
17 {1S9S), No. S,p.S05). 
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The essential oil of hops, A. C. Ciiapmax {Jour. Fed, Inst. Brewing, 4 {1898), pp. 
^24-^33; abn. in Jour. Soc. Chem. Ind., 17 (7<S’.9.V), No. f), p, 486). 

Method for detecting cotton-seed, sesame, and peanut oils in olive oil, M. 
Tokelli and U. Kugcjeri {Chem. ZUj., {1898), No. 60, pp. 600-603). 

Remarks on wine and vinegar analysis, li. Eiwjkmaxx {Chem. Ztg., 22 {1898), 
No. 66, p. 673). 

Sewage analysis and standards of purity for effluents, CJ. (1. Moor {Analyst, 

23 (1898), Aug., pp. 198-109). 

The Lamansky-Nobel viscosimeter, Ti. .Six(;ku (Chem. Her. Feft u. Ilarz-Ind., 4, 
No. 18, pp. 243-2 f6; abs. in Jour. Soe. Chem. Ind., 17 {1898), No. 2, pp. 182, 183). 

Determination of water in milk, butter, etc., A. Wroblewski (Oesterr. Chem. 
Ztg., 1 (1898), No. 11, pp. 331, 331, fig. 1). —The method proposed is similar to the 
Adams luetlnxl. Strijis of paprr are rolled and ]>ackod into a woighinj; glass. After 
drying to constant weight, the rolls are saturated with 10 to 20 cc. of milk, weighed 
and dri(*d to constant Avea^ht; or in the case of butter, 5 to 10 gm. are placed in 
small pieces On the rolls, melted hy gentle heat and then dried to constant weight. 

Milk analyses II, M. WEinui.i. (A'. JMudt. Alad. Ilandl. Tidskr., 37 {I898\, No. 3, 
pi). 148-136).- Comparisons of the kaidin, paper coil and (lottlieb methods of milk 
analysis for whole milk, skiiu milk, and buttermilk. 

The introduction of a uniform method for determining fat in milk, M. Weirull 
{Mileh Ztg., 77 (1898), Mo. 26, pp. 4o6, 401). —An address delivered by the author at 
the second Norwegian agricultural congn'ss. After discussing tin* various volu¬ 
metric and gravimetric methods, he concludes that the choice of a normal method 
for milk control lies between the Adams gravimetric method and*(lottlieb’s modid 
cation of Kdse’s (volumetric) nndhod, “as boili of these gave uniform results when 
used by din'erent persons.’’ 

Machine for rapidly calculating the total solids in milk from the specific 
gravity and fat content (Mileh Ztg., 27 ( 1898), So. 29, pp. 156. 457, Jig. 1). —A descrij)- 
tion of a milk scale in the form of a disk, devised by K. Ackermann. 

The calculation of “added water” in adulterated milks, H. D. Kichmoxd 

{Auahjst, 22> (1898), July, pp. 169-17 i). 

On the determination of malic acid in raisins, A. Giuaki> and L. Lixdet (Bui, 
Soe. Chim. Paris, 3, sir., 19 (1898), So. 13, p.585). 

Standard methods for the sampling and analysis of tanning materials, 11. R. 
rKocTKK and .1. (J. rAUKEU {Jour. Soc. Chem. Ind., 17 (1898), So. 1, pp. 6-10). 

The effect of different temperatures in the extraction of tanning materials, 

(i. I’auKEi: (('ontrib. London Leather Induutries Hesearch Lab.; abs. in Jour. 8oc. 
Chem. lud., 17 (1898), No. 2, pp. 106-110). 

The nicotin content of cigars and smoking tobacco sold at retail, II. SiNxnoi.i> 
{Arch. Pharm.,236 (1898), So. 7, pp. 522-529), 

The development of official methods of agricultural analysis, J. Hrxdrick 
{Jour. Soc. Chem. hid., 17 (1898), A’o. /, pp. Attention is called to the lack 

of nniformity in onicial analytical work in England, and the systems evolved in the 
United States and Germany are exjdained. 

Uniform methods for the analyses of foods, condiments, and commercial 
products in the German Empire, J. SpRixiiER ( Vereinbaritngen sur eiuheitlichen 
Untersuehung ron Sahrungs- nnd (lenussmitfeln soicie Cehranchsgagenstdndcn fur das 
Deutsche Ileich. Berlin: 1897, pi. t; abs. Zischr. Fleisch n. Milchhyg., 9 {1898), No. 1, 
p. 18). —Among the subjects treated are general methods of analyses, preservatives, 
meat, sausage, meat extract, peptones, milk, eggs, cheese, and fats and oils. 

Second meeting of the international commission for uniform methods of 
sugar analysis (CAm. Ztg., 22 {1898), No, 04, p. 652). —An account of the meeting 
held at Vienna, July 31,1898. 

The analysis of food and drugs: I. Milk and milk products, T. H. Pear main 
and C. G. Moor {London: IJaillUre, Tindall Cox, 1897; rev. in Analyst, 23 {1898), 
Aug., p, 224). 
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Report of the chemical station and seed-control station at Skara (Sweden) 
for 1897 (Skara: Sven Jlammar, 189S), 

Report of the Swedish chemical stations for 1896 (MeddeL K, Landihr, Styr,, 
7 (1897), yo. 4.3, pp. —Eif^ht State chemical stations were in operation 

duriijfx 189G, and 15 additional stations were by as many county agricul¬ 

tural societies. At the State stations 43,551 samples were analyzed in all during the 
year, of which 3t),509 were dairy products, princijially milk; 1,201 wero fertilizers; 
5()8 soil samples; 3,585 wen^ examined for })oisons, etc. 'fhe county stations analyzed 
in all 24,524 samples, 90 per <;ent of which were dairy products. 

A monthly summary is given of milk analy8t‘S made at V<‘.steras (diemical Station 
during 1890, including 17,100 analyses. The average for the year was 3.35 per cent 
of fat.—F. W. WOLL. 


BOTANY. 

On the nitrogen asaimilation of plants, L. Lutz (Compt, Rend, 
Acad, iS’c*/. /Vtm*, {18!)S)^ No. 17^ pp. 13^337-1 —The aiitlior briefly 

reviews the work of a number of investigators in this line and states 
that Ville lias shown that plants are able to assimilate methylamin 
and ethylamin, but his conclusions were subject to error on account of 
the fact that no attempt was made to exclude micro-organisms. Frank 
is stated to have shown that leucin, tyrosin, and alkaloids are not 
assimilable. Bokorny has stated that Sidrogyra is able to grow in a 
nutrient solution containing trimethylamin sulphate. On the other 
hand, Iteveil has claimed that alkaloids are poisonous to plants, while 
Corneviii and Ileckel have shown that under certain conditions they 
may be utilized. 

Tlie author describes in considerable detail his experiments and in 
conclusion states that phanerogams are abh‘ to assimilate their neces¬ 
sary nitrogen fiom amins in the form of salts without those substances 
being transformed into ammonium salts or nitrates. For this assimila¬ 
tion it is necessary that the amins should be presented in a compara¬ 
tively 8im])le form. Methylamin has proved an excellent source of 
nitrogen, while benzylamin, pyridin, glycolamin, and betain are unas- 
similable. IMienolamin is said to be very poisonous and the compound 
ammonium salts and alkaloids are not directly assimilable. In most 
casesivhere tlie nutrient solution contained nitrogen in an unassimilable 
form the ])lants lo.st a considerable amount of*their initial nitrogen. 
Ill this connection the author states that their period of growth was 
prolonged considerably beyond what it would have been under ordinary 
conditions without tlie intervention of micro organisms, and the<pies- 
tioii is raised whether or not there was not some form of self-fermenta¬ 
tion presenV The author sought to ascertain the form in which the 
nitrogen disappeared from these plants, and claims that his investiga¬ 
tions showed that it was liberated in a gaseous state. 

Influence of diffused light on the development of plants, J. 
WiESNER (Conipt. Rend. Acad. Sci. Faria^ 126 (1898)^ No. 18^ pp. 1287-- 
1289). —The author reports a series of experiments with Tmpatiena bah 
aaminaj Reseda odorata^ Tropwolum majua^ and Ipomoea purpurea^ which 



BOTANY. 


415 


were planted after germination on slopes with north, east, south, and 
west exposures. The plants on the north exposure received an average 
of of the total illumination of the sun. All of the 4 s[)ecies planted 
bloomed on the north exix)sure. The Impatiens, Trop<eolum, and 
Ipomcea liad well-<leveloped and abundant llowers. The Keseda flow¬ 
ers were few and the intlorescences small. All of the ])liints fruited 
and prodiKted viable seeds. The plants given a southern exi)osure liow- 
ered much earlier, the Keseda exceeding the i)lants grown with north 
exposure by G, the Impatiens by 13, the Troixcolum by IG, and Ipoiiuea 
by 17 days. . 

The author’s experiments seem to show that the 3 rather dissimilar 
families of t)lants represented are able to completely develop in dif¬ 
fused light. 

Analogous experiments with Seduni acre, a sj>ecies of plant which 
usually grows in sunny exposures, showed that the vegetative growth 
of the plant developed in the northern eximsure, but tlie. plant did not 
flower. It is evident that of the intensity of light is not suflicient 
for the develo[)inent of this plant. 

On the direct fertilization of plants whose flowers seem 
adapted to cross fertilization, O. Gebuer {Conrpt, Rend. Acad. Sei. 
Varus, ( /(9.aS), 1731-1737 ).—The author claims that by the 

peculiar form of the calyx of Cisfasallndns the plant is <*.lose pollinated 
instead of ea-oss j>()llinated, as would seem to be indicated from the 
structure of the flower. The same has been observed in other si)ecie8 
of this genus, namely, C, salri/olias, C. hirttafna, and C. cillosas, 

Penicillium as a wood-destroying fungus, H. ^Marshael Ward 
{Card. C/iron., 3. ,ser., 31 {1<^9S), No. 313, pp. 331, 333). — A brief abstract 
is given of a papiT read by the author before the botanical section of 
the British Association. It is stated that— 

‘SSpores from i>uro cultures of I'enicilliiiiii sown ou sterilized blocks of spruce 
wood, cut ill March, were found to »»;row freely and ilcvelo]) largi^ crops of spores on 
normal eonidiopliores. Sections of the infected wood showed that the hyjdia* of 
the mold entered tln^ starch-hearing cells of the medullary rays of the sapwood 
and consumed the wlnde of the starch. The resin was untouched. Tn cultures three 
months old the hyphai were to he seen deep in the suhstance of the wood passing 
from tracheid to tracheid via the bordered pits. Control sections, not infected and 
kept side by side with the above, contained abundance of starch and no trace of 
hypha^ could be detected in them. The observation app(*ared of interest in several 
connections. Penicillium was om* of our commonest molds and undoubtedly played 
a part in the reiluctiou of plant df'bris to soil constituents; how far it could itself 
initiate the destruction of true v'ood, or how far it merely followed ou the ravages 
of oth(‘r fungi, bacteria, etc., was unknown. There were strong grounds for believ¬ 
ing that it destroyed the oak of <*ask8, etc., but since these were impregnated with 
food materials, that was not very surprising. It appeared ns if Penicillium might 
bo a much more active organism lu initiating and carrying ou the destruction of 
wood than had hitherto been supposed, and that it was not merely a hanger-on or 
follower of more powerful wood-destroying fungi.’* 

Two useful grasses {Producers* Oaz. and Settlers^ Rec. [ West. A us¬ 
tralia], 5 {1898), No. 4, pp. 289-291, pis. 2). —Two species of Paspalum 
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{Paitpalum diatichum and P. diUtatum) are figured and described. On 
account of its decumbent liabit, tlie former is said to bo spec^ially adapted 
for covering river banks or water boles and especially as it withstands 
temporary inundation and keeps green throughout the year. The sec¬ 
ond species, which has been introduced into Australia from America, has 
proved an excellent fodder plant, keej)ing green during the hottest sum¬ 
mer and proving liardy at an elevation of 2,00() ft. It is said to be ]>ar- 
ticularly adapted for cultivation in the light, sandy soils on account of 
its root system, which not only secures moisture from the deeper layers 
of the soil, but also ])revents its destruction by grazing ai^imals. 

West Australian grasses, F. Tttrneu {West Australian Settler^s 
Guide and Farmer^s Handbool\ lS97j pt . 5 , pp. 40^-117^ figs, 10), — Of the 
111) species of grasses found in western Australia the author states 
that the most valuable and nutritious species are the following: Six 
species of Andropogon, 3 of Anthistiria, 3 of Ohloris, 7* of Danthonia, 
2 of l)i])lachne, <S of Eragrostis, 8 of l^inicum, and b of* Poa, with 
several species belonging to other genera. Illustrated descriptive notes 
are given of D of the most valuable grasses, viz, Ayulropogon homhycinns^ 
AuihisHria areyyacea^ A, ciliata ^ A. meyyyhy^anaceaAstrehlapeetinata, I)an- 
thonia semiannnlaris^ Panicum deeomjmsitum^ P, gracile, and Pollinia 
fiilra. 

Plant life, C. K. IIaunks (Xew York: Ifenri/ Holt Co., fsns\ pp. fiffs. 

41o ).—Tliis attractive little work treats of plant life considered with special re.ler- 
euce to form and function. It is designed to show the variety and progressive 
complexity of the vegetative body, explain the unity of ])lan in strin tiire and ac.tion 
of the repioductivc organs, and to give, an outline of the more striking ways in which 
plants ada]»t themselves to their <*nvironincnt. The l)o«)k is iniemh'd to be supple¬ 
mentary to laboratory gui<les and teachers’ directions. Tht* work is divided into 
the following divisions: The ]>lant body, physiology, T(‘prodtietion, and ecology; 
with appendices dealing with laboratoiy studios, directions for collecting and pre¬ 
serving materials, and descriptions of necessary apparatus and leagents. 

While the author states that the work is intended for use in sc'condary schools, 
it is confidently believed that its introduction into many institutions not desiring 
to be so classified would be advantageous both to teacher and student. 

A revision of the Mexican and Central American species of Galium and 
Relbunium, J. M. Grekxmax (Prar. Jtner. Avad. Arts and >Vci., fl3 {lSDS)j Xo. pp, 
455-470'). 

leones fungorum arranged according to Saccardo’s Sylloge, A. N. Bkhlksr 
{PhijcotniicrieHj Pt. T. Berlin: TYwdlandtr d’- Sohn, ISOS, pp. 1-40, col. ph. 07 ).—This 
part treats of the Peronoftjwracew, 

Hicoria ovata (Amer. Florint, 14 (ISOS), Xo.543, fity. 1 ).—Brief illustrated notes are 
given concerning this tree. 

Notes on ^ome Japanese Melampsoree, N. Hiratsuka (Bot. Mag. [^Tokgo], 12 
(ISOS), Xo. 134, pp. 30-34). 

On the biology and morphology of pollens. A. Hanrgiru (Sitzber. Bohm. Cescll, 
WisH. Math.- Natnrw. CL, 1897, No. 23, pp. 70; aha. in Bot. Centbl., 75 (ISOS), No. 1, pp, 
19-21), 

Symbiosis and parasitism, A. Lorknzkn (NaUir,47 (1S98), No.23,pp,265,266), 

Can isolated chloroplastids continue to assimilate? A. .J. Ew^art (Bot.Centhl,^ 
75 (1808), No, 2, pp. 33-36 ),—The author states that it may be accepted as definitely 
established that isolated chloroplastids may continue to assimilate for a short time 
after removal from their parent cell. 
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Conoeming sugar and starch formation In barley and malt, .T. GrCss ( H'chnsokr, 
Bran,, 15 {1S98), No. 20,pp. 209^275,pj. 1). 

A microscopical study of barley during germination, .1. (ikI'sh {(iaz. J'.rasHenr, 

ISOS, No, 550). 

Concerning the michrochemical defection of cane sugar in plant tissues, 
C. HoFKiMKISTEli {Jahrb. IVina. Jiof., SI {ISOS), \<}. 4.pp. fJSS-000). 

On the formation of diastase by fungi, J. Kat/ (Jahrh, fl'isa. Bot., St {ISOS), 
No, 4,pp,500-G]S). 

Concerning plasmolysis and plasmotic membranes, U. CiionATiind A. M. lioii- 
niEit {Jour, Hot, {France], 12 (tSOS), No. S, pp. Its-lSi, pi. l). 

Concerning the anatomy and physiology of the assimilatory tissues of 
plants, L. Montemautini {AHi Inst. Itol. Vnir. Paria, 4 pp. SO-l'JS, pL J), 

The general anatomy and physiology of tissues, K. IfEUTWKi (Alhjenieine 
Anaiomlo uihI Physiolotf ie der (h irche. Jena: (iiiHiar Fiseher, ISOS, pp. VIri~\-2J f, JUjh, 
SO ).—This is the second volume of ihe scries on tlio general anatomy and physiology 
of the cell and tissues. 

Microchemical investigations of the cell walls of some fungi (Jahrh. Wiss.Bot., 

SI (tSOS), No. 4, pp. C10-flS7, ph. 2). 

A key to the principal plant substances, K. H. Truk (/^/jarwj. 7»Vr., JG (ISOS), 
No. 1; ahs. in Fof. Ceiithl., 7 f (/SOS), No. S, p. 227). —Tlu^ author gives a hey to the 
principal ])lant suhstanoes based on microchen.ical investigations. 

On the annual growth rings of trees, A. Wiki.ek (Tharand. Forat. Jahrh., 4S 
(ISOS), p. tot). 

Contractile roots and their activity, A. Rimuacii (Bnlr. ITinn. Bot., 2 (tS07), pt. 

I, pp. 7-JS, ph. 2; ahs. in Bot. Venthl., 74 {ISOS). No. 7, pp. 200-211). —The author 
re])orts 70 species representing (5 families of nionocotyledonous and 14 of dicotyledon¬ 
ous plants as having contractile roots. 

Concerning nuclear structure. F. (’avara (Atti Inst. Bot. Ilnv. Faria, 2. ser., 5 
(ISOS), pp. it), pi. 2; ahs. in Bot. Venthl., 74 (ISOS), No. S, jpp. 2oO-24V). 

Moisture, the plant’s greatest requirement, J. (b Arthur (A7ner. Fhndst, 13 
(ISOS), No, 50S, pp. Sl:’,Slf).—X paper read before the Amorican Carnation Society. 

On the substitution of rubidium salts for potassium in some of the lower 
fungi, O, T.okw {Bot. Venthl.,7i (ISOS), N'o.7,pp. 2(K*-J05 ).—The author agrees with 
Giiiither that some of the lower fungi are able to utilize rubidium salts in jdacte of 
potash ill their nutrition. 

On the influence of sulphur anhydrid on plants in the greenhouse, F. Laurent 
and H. Gillot (But. A<jr., 14 (ISOS), pt. 2). 

Concerning the growth of buds during winter, K. Kf stkr (BHtr. fVha. Bot., 2 

(ISOS), No. 2, pp. 401-4/2, Jigs. 2). 

On the development of structure of the flower buds of fruit trees and shrubs, 

J. Behrens (Gartenflora, 47 (ISOS), No. lO.pp. 2GO-274). 

Mushroom poisoning, G. Arcanheli (Atti B. Acad. Fcon. Agr, Georg. Firenze, 4, 
ser., 21 (ISOS), No. I,pp. G5S7). 

A psychrometer applicable to the study of transpiration, R. G. Leavitt (Amer. 
Jonr. Sci., 5 (ISOS), No. SO,pp. 440,441). 

An osometer and root pressure apparatus, D. T. MacDougal (Jonr. Appl. 

Micros., 1 (ISOS), No. S,p. 5G,fig. 1). 

The fecundation of the Lobeliaceae, Campauulacese, and Compositas, II. 
Dauthenay (Ber. I fort., 70 (ISOS), No. 17, pp. 404-40S,Jig8. 5). 

A study of the roots of Gorghum saccharatum, J. Zawoi>ny (Ztschr. Naturw. 
[Jewa], 70 (ISOS), pp. 1G9-1S3; aha. in Bot. Centhl., 75 {ISOS), No. 3,pp. SS, SO). 

The cell wall of plants, E. Strasburgkr (Jahrb. JViss. Bot., Si (ISOS), No. 4, pp. 
511-508, pis. 2). 

Investigations on the structure of raphid cells, P. C. A. Fuciis (Oesterr. Bot. 
Ztschr,, 48 {ISOS), No. 0, pp. 324-332, ph 1). 

Concerning the knowledge of the starch grain, J. H. Salter (Jahrh, IViss. Bot., 
32 (1898), No. l,pp, 117-166,pis. 2). 
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The anatomical structure of the beet leaf, G. Frou {Compt, Bend. Acad. So%. 
Parle, m (mS), No. 10, pp. 397-400,pje. S). 

An achromatic light filter for high power microscopic work, G. F. Eisrn 
(Ztachr. JHae. Mikroa. u. Mikron. Tvchnik, 11 (t89S), No. 4, pp. 444-447). 

A new apparatus for the application of the electric current to microscopic 
objects, A. ScHAPKK (Ztechr. IVisH. Mikroa. h. Mikroa. Technikf 14 (^1898), No. 4, pp. 
4SG-44t,figs. 5). 

The sectioning of seeds, M. B. Thomas {Jour. Apph Micros., I {1898), No. 2, pp. 
S2,SS ).— Describes method for imbedding and sectioning seeds. 

Celloidin imbedding, F. C. IIarkisox {Jour. Jppl. Micros., I {1898), No. 8, pp. 
143, 140). —The author briolly dciscribes n method for imbedding hard tissues, woody 
stems, seeds, etc. 

Comparative phenological iiote^ H. (\ Irish (Missouri Hort. 8oc. Itpf. 1897, pp. 
SJo-339 ).— Tallies and charts are given showing the blossoming time of Narious 
plants during several siK'ccssive years. 

Experiments in the cross fertilization of salices, E. F. Lintox {Jour. Hot. 
[London^, 30 {ISOS), No. 4!4, pp. 122-114). 

Protective coloration and bud formation on leaves, L. Gbisknhkynkr {Dent. 
Bot. Monaisschr., 10 {ISOS), No. 7, pp. 132-134). 

Adherence to type in seed breeding, W. W. Tracy {Amer. Florist. IS {1S98), No. 
522, pp. 1311, 1312). —The necessity of having an ideal and keeping strictly to it in 
seed brt'eding is point(‘d out. 

A contribution to the study of wheat, K. lIuri’ExrirAL {lieitrag zur Phyaio- 
yraphie des Weizens, pp. 10: ahs. in Hot. Ccnthl., 75 {/SOS), No. 4-5,p. 153). —The ettect 
of removing 7 varieties of French wheats from maritime conditions to a continental 
climate was studied. Descriptions are also given of 11) native and 2 Tyrolian 
varieties. The investigations were conducted in the laboratory of th(‘ University of 
Krakau. 

Dissemination of plants by stock cars, J. M. Bates {Asa (Iray Bui., 0 {1808), 
No. 2, pp. 35-37). —Shows the manner in which many weeds have been introduced 
into new localities. 

History, uses, and symbolism of plants in ancient and modern times, C. Jorrt 
{Leaplantes dans Vantiquite et au moyen dye: ffisloin, usages, ct symbolism, pp. XX-{-5t04. 
Pans: Baillon, 1807; ahs. in Hot. Ccutbl., 74 (fV.v.V), No. 8, pp. 241-113). 

The origin of gymnosperms and the seed habit, J. M. Coulter {Science, n. ser.,8 
{1S98), No. 105, pp. 377-385; also Hof. (laz., 10 {IS9S), No. 3, pp. 153-108). —Address 
of the retiring ITesident of the Botanical Society of America, delivered at Boston, 
August 19,1898. 

A study of the andrcecium of gymnosperms, E. Thibai't {Thesis. Lille, 1896, 
pp. 205; ahs. in Bot. (lentbl., 75 {180S), No. 4-5, pp. 110-131). 

Conception of species as affected by recent investigations on fungi, W. G. 
Farlow {Science, v. ser., 8 {1808), No. 100, pp. /.?J).—Vice-l*re8ideutial address 
before the section of botany of the American Association for the Advancement of 
Science, August, 1S9S. Tlie aiitlioi; believes that physiological characters will 
assume great importance in the characterization of species. 

H METEOROLOGY. 

Monthly Weather Review {(/. 8. Dept. Apr,, Weather Bureau, 
Monthly Weather Beview, 26 {ISfJS), No. 7, pp. 291-391, charts 12; 8, 
pp. 343-390, charts 7; 9, pp. 391—137, charts 17 ).— Besides the usual 
meteorological summaries No. 7 coutaiiis special coutributions on Cli¬ 
matology versus meteorology, by M. Whituey; Erroneous conversion 
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of metric and English barometer readings, by 0. F. Marvin 5 West 
Indian service, by E. B. Garriott; The Jamaica weather service, by M, 
Hall; The character of the evening, by P. Connor; Meteorology at 
Johns Hopkins University, by O. L. Fassig; Tornado at Hampton 
Beach, New Hampshire, July 4, 181)8, by A. E. Sweetland; and notes 
by the editor on Prof. Mark W. Harrington; ocean temperatures and 
meteorology; polar versus eiiuatorial climatology; Itockall as a meteor¬ 
ological station; international meteorological symbols; the first Well¬ 
man expedition; rainfall measurements on ships; climates of geological 
ages; barometric, readings converted into standard jiressures, and 
bright meteors. 

No. 8 contains special articles on Hanifs handbook of climatology, 
by M. W. Harrington; The ettect of appniaching storms upon song 
birds, by Ck E. Linney; Progress in the exploration of the air with 
kites at the Blue Hill Observatory, Massachusetts, by L. Botch; Prof. 
Park Morrill, by E. B. Garriott and 0. Abbe; Destruction by lightning 
in the State of New York during the month of August, 181)8, by U. G. 
Allen; and notes by the editor on ball lightning; the mcasnroment of 
the wind; sensible temperatures or the curve of comfort; sensational 
meteoric story; increase and decrease of fresh-water lakt‘s; heavy rain 
during hurricane at Port Royal, South Carolina; waterspouts on the 
lakes; lunar rainbow; eartluiuakes in Central and South America; the 
Australian weather guide; ribbon lightning; the kitiwind telephone; 
a memorial to Volta, and studies of the Japan current. 

No. 1 ) contains special articles on The probable state of the slcy along 
the path of total eclipse of the sun, May 1000, by F. Jl. Bigelow; 
Ele( 5 tric signal a[)paratus at Atlantic City, New »lersey, by A. Brand; 
Meteorological observations at Hacienda Perla, Puerto Itico, by A. C. 
Hansard; Quantity of rainfall corresponding to given de[)ths, by xV. J. 
Henry; Severe hailstorm in Missouri, by A. E. ilackett; The telegraph 
service with the West Indies, by J.H. Robinson; xVneroid barometers, 
by C. F. Marvin; and notes by the editor on the Omaha convention of 
Weather Bureau ofticials; the weather and the sugar caop; instruction 
in research; international meteorological symbols, and the second 
Wellman polar exiiedition. 

Moisture tables, C. F. Mauvin (U. S, Bepi.Afjr.y Weather Jinreait J>oc. 
fi(j. /).—This article, which is reprinted from tlm Mtmthly Weather Review, May, 
1838, gives a table showing the weight of a cubic foot of aciueoiis vap<»r at different 
teinperatur<‘8 and porcentagt'.s of saturation, and explains the use of the sling psy- 
chromoter as well a^ the method of making observations with it. 

Department of meteorology and agricultural engineering, 1896-97, C. H. 
Pkitek {New Hampshire ^ta, Bal. 4S, pp, US, 149 ),—A brief statement of the work 
of the year in tliis dei)artment of the station. 

Meteorological observations {MaHsachHsetts Hatch Sta, Met, IhUn, 115, iWy 117,pp. 
4 each), —Those bulletins give the usual summaries of meteorological observational, 
with general remarks on the character of the weather during the mouths of July, 
August, and September, 1898. 
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AIR—WATER—SOILS. 

Salt River Valley soils, U. H. Forbes {Arizona Sta. Bui, 28^ pp, 
66-09^ map 1 ),—This bulletin contains general remarks on the physical 
and agricultural features of the Salt River Valley, the objects of soil 
analysis, essential plant food, and interpretations of analyses, accom¬ 
panied by tabulated analyses of 21 samples of soils from different )>arts 
of Salt River Valley. 

The average c4)mposition of the soils examined is shown in the 
following table: 


Average compo»ition of Salt River I'alleg eoils. 

{In fine earth, water free.] 

Per rent. 


Organic and volatile matter... 3.569 

Iiisoluhlu matter—stiml, etc. 64.575 

Soliihlo Hilica—from clay. 13.781 

Alumina—from clay. 6.433 

Iron oxid—from clay. 4. 922 

Calcium oxid. 2.372 

l’ota.ssiiim oxid.821 

Sodium oxid.425 

3ragm‘sium oxid. 1.835 

Manganese oxi«l (Mn>() i).055 

Phosphoric acid.130 

Sulphuric a<*id. .059 

Carbon dioxid ‘. 1.025 

('hlorin.110 

Total. 100.112 

Humus.650 

Nitrogen.045 

Alkaline salts: 

Total soluble salts.167 

iSodiuui carbonate.044 

8o<lium sulphate. .030 

Sodium chlori<l. .011 


The results indicate that— 

^*The soils of Salt River Valley, genorally speaking, are amply supplied with the 
more essential mineral (ash) plant foods, irieluding lime, potash, and phosphoric acid. 

“Nitrogen and humus are undoubtedly deficient in (piantity, and the addition of 
these soil ingredients is desirable, perhaps imperative. 

“Alkaline salts are not prevalent in exeessive amount exeejit in occasional locali¬ 
ties of liinit(‘d arch.. The alkali is very ‘white’ in character and, consequently, its 
injurious effects are minimum. 

“Probably the most serious difficulty with onr virgin soils is a physical one. 
Their dense, eompaet condition must be remedied by suitable methods of culture. 

“The cheapest and best methods of supplying the lack of hnmuH anil nitrogen, 
and of improving the tilth and water-holding power of these soils is by growing 

* This amount of carbon dioxid calculates to 2.33 per cent of carb3nate of lime. 
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leganiinous croptf upon the lands and plowing them under as green manuring. So 
far as now known alfalfa and crimson clover are tbe best of these, and their use for 
this purpose is undoubtedly an i^ssential part of any scheme of crop rotation for this 
region.'^ 

Materials for the study of Russian soils, XI, A. Sovyetov and 
N. Adamov (St, Petershurfjj />/>. 2:^1; abs, hi Sehh\ Khoz, i Lyeaov.j 
189 {I898)^Junf\pp, 711, 712), —TIiIh part contains, among others, the 
following arti(*Jes: TJie influence of tlie electrization of tbe soil on the 
processes which take i)lace in it, by S. Kravkov; the assimilation by 
plants of the nitrogen of the soil as <le])en(lent upon meteorological 
conditions, by A. Doyarenko; and the absorbing power for phosphoric 
acid of some Itnssian soils, by W Krat. 

The first article gives, besides a brief review of literature on the<|ues- 
tion of electrocnlture, the results of the author's laboratory investiga¬ 
tions relating to the study of the physical and chemical properties of 
the soil subjected toclectrization. The following are the results arrived 
at: A galvanic current ])assed through the soil produces a marked 
intluence on many chemical and physical processes taking place in it. 
First of all its action is shown in an intensifi(‘d decomposition of the 
organic matter in the soil, causing the formation of an excess of carbon 
dioxid, which in its turn acts as a solvent on the constituents of the soil. 
The increased concentration of the soil solution in its turn (1) decreases 
the intensity of the evaporation of water by the soil; (2) reduces greatly 
the capillary power of the soil; (.*») lowers to the minimum its percolat¬ 
ing capacity; and (4) soim^what alters the character of the structure of 
the soil, rendering it larger grained. In general, according to the 
author, the i)rotracted action of the galvanic current may reduce cher¬ 
nozem soils to great 1 ) 0 verty in humus and lead to (*oniplete exhaustion. 

The second article gives the results of experiments by the author 
with winter wheal, which established the dependence of the assimila¬ 
tion of nitrogen on atmospheric precipitation (in dry weather less nitro¬ 
gen is assimilated than in rainy weather), as well as a similar connection 
between this process and the temperature, humidity, and sometimes 
the barpmetric pressure.— p. fireman. 

Composition of Indian soils, J. W. Leather {A(p\ Ledger (Agr, 
8€r,y No, 24)j 1898, No, 2, pp. 83 ),—According to the author four main 
types of soils occupy by far the greater part of the cultivated area of 
India. These are “the Indo Gangetic and other alluvium, the black 
cotton soil or regur, the red soils lying on the metamorphic rocks of 
Madras, and the laterite soils which are met with in many parts of 
India. There are doubtless other minor classes of soils, but they neither 
possess such characteristic differences in appearance, nor are they dis¬ 
tributed over such extensive areas as the 4 types referred to.” Chem¬ 
ical analyses, descriptions, etc., are given of 22 samples of the first 
class, 18 of the second, 7 of the third, and 12 of the fourth, besides of 
6 samples of coffee soils from Madras, 4 of tea garden soils (with sub¬ 
soils) from the Dooars, 9 of bhil or peaty tea soils, and 3 of teela or poor 
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sandy soils also used for the culture of tea;' and 5 saini)les of Poona 
(Manjri) farm soils, 3 (with siibsoils) ol* Nagpur farm soils, 11 of Cawn- 
pur farm soils, and 8 (with subsoils) of Diiinraoii farm soils. 

Analyses are also reported of miscellaneous soils sent to the author 
for examination, as follows: Three samples of tobacco and onion soils 
near hot springs (with samples of the water), 3 of soil from the Dhol- 
kot forests, 3o of Meerut soils, and 6 of “olios’^ (sandy) soils. 

In the type soils the proportion of insoluble silicates was very variable. 

the soils of the great alluvial plains, thoir aiiioimt is muoh about the same as 
one is accMistonicMl to liiid iu English loams ami olays. In the black cotton soil {regiir) 
their amount is uniformly low, duo principally to the high proportions of ferric oxid 
and alumina and the water combined with them, and to a lesser degree to the jiresence 
of larger amounts of lime and magnesia than imiiiy English loams contain. In the 
red soils of Madras the prop<»rtion of silicates is low iu two eases, due to th<^ presence 
of large amounts of iron and alumina; the other samples eontaiu high amounts. 
The laterite soils yielded very varying amounts of insoluble silicates, which was duo 
almost entirely to the great variations in the amount of iron and alumina W'hich is 
a chief characteristic of these soils. In the hrown alluvial soils from Madras Presi¬ 
dency, the pro])orti<)n of silicates is low in the loams, chiolly owing to the high pro¬ 
portions of iron and alumina which these soils contain. In the colfee soils from the 
Shoveroys the silicates are very small in amount, due in part to high proportions of 
iron and alumina, hut iu part also to high proportions of organic matter. In the 
Assam soils the proportion varies very much, according to the proportion of organic 
matter present.’^ 

The iron and aluiuinum content was usually high. In the ludo- 
Gaugetic alluvium the iron oxid varied from 2 to 7 per cent, the alumina 
from 3 to 10 per cent; iu the regur soils the iron oxid varied from 4 
to 11.5 per cent, the alumina from 0 to 14 per cent; iu the red Madias 
soil the iron oxid varied from 3.5 to 10 per cent, the alumina from 1.5 
to 15.8; and in the laterite soils the iron oxid varied from 0 to 48 per 
cent, the alumina from 7 to 14 per cent. 

The soils are, as a rule, poor in lime, tlie alluvium containing from 
0.3 to 2 per cent, the regur soils from 1 to 7.7 |)er cent, the red soils, 
laterites, and Madras alluvium usually less tiuiii 1 per cent. The coffee 
soils had about 0.3 per cent and many of the Assam soils even less. 
The amount of lime usually present is considered sulhcient, especially 
in view of the fact that the humus content of these soils is, as a rule, 
quite low. 

Magnesia is generally abundant and potash appears to be ample in 
all classes of soils. 

** [Phosphoric acid is iisiially low]. Of the Oangetio alluvial soils, 6 contained 0.08 
or less, 4 contained from 0.09 to 0.13, and only 2, namely, thoOhanga Manga soil and 
the calcareous one, both of which had been i)laced for long periods under inUuences 
of accumulation of plant food, contained more than 0.13 per cent. Of the 18 regur 
soils, 16 confainod 0.08 or less of this plant food, the other 2 containing about 0.2 
per cent. Of the 6 red soils, 1 contained 0.08 per cent or less, the remaining 2, 0.09 

*The data regarding tea soils are cpioted from K. liamher’s book ‘‘On the Chemis¬ 
try and Agriculture of Tea.^^ 
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per cent. Of the laterite soils, 4 contained less than O.Ot per cent, 4 others 0.08 per 
cent or less, and 4 others fair amounts. The Madras alluvial soils contained, as a 
whole, somewhat more, there bein^ 0.08 per cent or more in 6 out of 10 samples, hut 
the other 4 contained only very small amounts. The coflf<*e soils have doubtless been 
well manured, and contained with one exception 0.1 per cent or more. The Assam 
soils appear to be far better o(F in respect of ]»hospliorie. acid than any other soils in 
India. In none of those examined could there be said to be a serimis deficiency.^’ 

By dif^estion of some of the soils in 1 per cent citrie acid, according 
to Dyer, it was found that ‘‘althougli the Indian soils have frequently 
or generally a low proportion of total phosplioric acid, it is likely that 
the proportion of available phosphoric acid is not usually deficient/’ 

With the exception of Assam soils, there is usually little organic 
matter and nitrogen in Indian soils, under normal conditions. 

*^Among the soils repros<Miting the (iraug<‘ti<*- ;inuvinm, .3 out, of 10 contain 0.05 per 
center a little more [of nitrogen], the rest less; among the alluvial soils from Madras, 
2 contained about O.l per cent, ami 2 <‘ontaiiied about 0.05 ])cr cent, but in the other 
6 samples the ]>roportioii was mucli less. Of the 18 samples r)f regnr soils, only 1 
contained 0.05 per cent, tlie other 17 containing less; among the red soils from 
Madras 1 contained 0.05, the other 5 less; among the 12 laterite soils not one con¬ 
tained as mneh as 0.05 per cent, and most of them only about 0.03 per cent or less. 
On the other hand the Assam soils contained uniformly higli proportions of nitrogen, 
and those soils which have hail an opportunity of a<*cumnlating nitrogen contained 
very fair amounts. Tln^ soils from Partahgarh contained 0.18, the surface soil at 
Ohanga Manga 0.237, and the cofiee soils from the Shoveroys 0.01 to 0.17.” 

The judging of the physical properties of soils by means of 
the heat which they evolve when moistened, A. Mrrsc iierlich 
(Jour, Landw.j 4(1 (ISf)S)^ .A'o.pp. —This is cssentiallyasiim- 

inary of an inaugural diss(Ttation presented at Kiel in 1898. When 
dry soils are moistened a certain arnonnt of heat is evolved (Bvnetzung- 
siclirme), Wilhelrny' has shown that the amount of heat thus evolved 
depends upon the size, form, and adhesion coeflicient of the individual 
soil particles. 

The author undertook to determine whether this i)roperty of soils 
could be used for comparing their physical properties. For this pur¬ 
pose 10 typical soils, classified on the basis of their actual agricultural 
value as determined in practice, were subjected to mechanical and 
chemical analysis and also tested with regard to the heat evolved on 
moistening. The samples used for analysis were put through a sieve 
having round holes 1.5 mm. in diameter, and air dried to constant weight. 
The moisture was determined in 5 gm. of the air dry material by dry¬ 
ing in a vacuum over strong sulphuric acid. The Schloessing method 
of analysis was followed in the main. Ilumus, however, was calculated 
by Wolff’s factor, 1.724, iiom the carbon as determiued by Loges’ 
method.* In case of soils rich in Immus the imrtiou separated as clay 
in mechanical analysis contained considerable amounts of humus. A 

»Ann. Phys. n. Chem. [I’oggomlortr], 11<) (1828), p. 177; 122 (1829), p. 1. 

*Laiidw. Vers. Stat., 28 (1883), p. 229. 
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correction was therefore made for this as determined by loss on i^i- 
tion. The lieat evolved on moistening' the soils was determined by 
means of a Biinsen* ice calorimeter as improved by Schuller and 
Wartha," the method of })rocedure being in brief as follows: 

The soil was dried over (;on(‘.entrated sulphuric acid. A sample of the 
dried soil was placed in a suitable glass vessel, which was closed with 
a stopper cariyingacapillary tube, through whicdi the air was exhausted. 
At the end of this operation the capillary tube was sealed and the ves¬ 
sel containing the soil was cooled and placxMl in the inner chamber of 
the calorimeter, which was tilled with i)ur(^ distilled water. The capil¬ 
lary tube was broken under water, thus letting in the water and moist¬ 
ening the soil, and the rise in temperature was noted. 

The rise in tem])erature (un(;orre<ded for errors in manijuilation, etc.) 
varied from 0.001 calorie (small) in tertiary quartz sand to 22.00 calories 
in moor soils. The heat evcdved appeared to be more largely influ¬ 
enced by the stage of decomposition of the humus in the soils than by 
any other factor. The more advanced the decomposition the higher 
the temperature noted. There appeared to be no relation between the 
heat evolved and hygroseoi)icity. 

It is claiired that the determination of the heat evolved when soils 
are moistened is more easily and correctly carried out than the (diemical 
and mechanical analysis, and that it turnishes more reliable indications 
of the actual agricultural value of soils. 

The carbonic acid of the atmosphere, Alhert-JjKVY and H. IIenjuet (Compt. 
liend, Aoad. Sci. Paris, Ao. pp, 

Carbonic acid of the air, Albkrt-Lkvv and H. Hionkiet {Compt. Pend, Acad. Sci, 
Paris, 127 {ISUS), So, 7, pp. 

On the probable occurrence of a hitherto unknown substance in the atmos¬ 
phere, O. XEV\'i>rs (Ann. Phijs, u, Chcm., AV.9.V, .Yo. 9, pp. IGJ-Klti), 

The purification of potable waters, 1*. (iuicHARD {Pnl. Sor, ('him. Parie, S.ser,, 
lU (7.W), .\o. 12, pp. 2SS-201), 

Soil temperatures at Lund, Sweden {Meddd. K. Landthr, Stpr., 7 (1S97), 
yo. 42, p, 1S2 ).—Moiitlily observations of tbe soil teinperaturo at one-lialf and 1 
inctor de])tba for the year ISlMi, 

On tbe differences in temperature of soils with and without vegetation or a 
covering of snow, II. Wild {Separate from Mem, Acad, Imp, Sci, St, Petersbourg, 1S9S, 
pp.22. LeipHic), 

Moisture investigations for 1897, E. C, Ciiilcott and A. H. Holm {South 
Dakota Sta. Pul, .7,S', pp. .V)-S4, fign, 2), — This bullotiii records the results of the deter¬ 
mination of moisture at 4 ditferent depths in 10 tenth-acre plats subjected to 
different systems of culture—wheat, raked, shallow culture, de<^p <‘ulture, and no 
cultivation, together with some data relating to tlie mechanical analysis of the soils 
of the difterciit plats, the. meteorological conditions of the season, and the temperature 
of the soil at ditferent depths. 

On the nitrogenous products which accompany humic acid in peat, F. Skstini 

{JKhrosi, 21, p, 1; ahs. in Pul, Soc, (Aiim, Paris, 2. ser,, 20 {1S98), No, 13, p, 674 ),—The 
author boiled peat for several hours successively with 2 per cent sodium hydrate and 

' Ann. IMiys. u. Choin. [Poggendorff], 141 (1870), p. 101. 

Ann. Phys. u. Chein. L Wiedemannj, n. ser., 2 (1887), p. 359. 
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10 per cent hydrochloric acid, hut Hucceoded in reiuovinff only a small proportion of 
the nitrogenous substances present, thus showing that amids are not present to 
any great extent, as is commonly supposed. It was also found that natural humus 
cpmpound prepared from jioat, as well as artificial humus prepared from pure sugar, 
yielded lurfiirol when heated with hydrochloric acid. 


FERTILIZERS. 

Experiments with lime on acid soils, F. S. Kart.k und A. W. 
Ouil (Alabama (Jolhujtt Sta, Bui, pp. 107-112,1 fuj, 1 ).—A brief account 
is given of experiments in the greenhouse and in the held on tlie. eft'ect 
of lime on the (Inlf sandy coast soils of Deer I’ark, Alabama. The 3 
soils used in the greenhouse experiments were (1) ordinary upland soil 
of the coast region, quite sandy and rather delicient in humus; (2) 
so-called ‘‘Savannah land,” a light gray sandy loam, usually^ too wet 
for cultivation without drainage; (3) stiff black soil from a swampy 
hammock—the low lying timber lands along small streams. The 3 
samples represent the prevailing types of coast soils. All of them 
gave a i)rompt and decided acid reaction with litmus ])aper. 

‘^V portion of each lot [of soil] Avas fertilized with cotton-weed meal and piace<l iu 
a shallow box, 20 by 20 in., having a partition diviiling it into 2 e(|ual parts. On 
one wide of the ]»artition in each box a <|uantity of slacked lime was dug into the 
soil, the other side being left without lime. I’he boxes were Avatenal and left on 
the greenhouse bench till .January 1. On again Ousting with litmus pa])cr, the limed 
ends of the boxes now gave a strong alkaliin^ reaction. The boxes were planted to 
Am<u i<*an Wonder peas. It soon became evident that too ranch linn* had been used, 
for after coming up, the i)eas in the, liniecl ends of the boxes all died. They did not 
seem able to strike root in the soil. The boxes were replanted at intervals, but 
without success, until about the middle of March, when they werc^ planted to lettuce 
and radishes. On A])ril 2 it was noted that at last a good stand had been secured 
in 2 of the limed boxes. The one containing the uidand soil was still a complete 
failure. In box No. 2, with the- hammock soil, the lettuce was decidedly best in the 
limed end; no dill'e-ren<*o could be noted in the radishes. In box No. 2, the Savannah 
soil, the lottuct*- was at least 2 times as large iu tin*- limed end, while the radishes 
seemed hardly so good with the lime. The radishes eoutinned to grow luxuriantly 
in hoth ends of both boxes, but at maturity they were slightly betti‘r iu each case 
in the linie<l ends. With the- lettuct^ the dilferenee was v<*ry marked. In the niilimed 
ends of hoth boxers it was stunted and sickly, Avith leaves less than 2 in. long, but 
in the limed ends it grew rank and luxuriant. 

Experiments were made in the field on upland soil at Deer Park with 
peas, corn, German millet, tomatoes, beaus, ruta bagas, lettuce, egg¬ 
plant, sorghum, iieaunts, tobacco, okra, potatoes, flax, Kafir corn, and 
cucumbers. The soil was limed at rates of from lo to 45 bbl. per acre. 
For various reasons the results with the majority of the crops were 
inconclusive. Corn, tomatoes, lettuce, and tobacco, were, however, 
strikingly benefited by liming. It was noted that the tomatoes on the 
heavily limed plat were free from blight or bacteriosis. 

On the influence of crops and manure on the nitrogen content 
of soils, O. F. A. Tuxen ( Tidsskr. Phya. og Chem,^ 2(1898),, p. 108; ahs. in 
Chem, Ztg.y 22 (1898)^ No. 71^ Repert.^ p. 219). —The experiments made by 
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the author lead to the conclusion that the nitrogen content of soils is 
increased by culture of leguminous xdants due to the assimilation of 
the free nitrogen of the air by such plants. Grass is especially effective 
in i>rotecting the soil from loss of nitrogen by washing and by decom- 
l)osition. The cereals, on tlie other hand, rapidly reduce the nitrogen 
content of the soil. Experiments during from 20 to 30 years with 
different kinds of fertilizers and manures have shown that the apjdica- 
tion of commercial fertilizers containing nitrogen does not increase the 
store of nitrogen in the soil. The use of barnyard manure, however, 
has, in (‘very case, resultc‘d in a decided increase in this respect. 

On the production of barnyard manure, P. Gay and Dupont 
{Ann. :>i {JS!)s)^ .V, J fit/. 1). — For the x)nrpose of 

determining the comparative losses of nitrogen when manure is removed 
from stables only at long intervals and when it is removed daily, the 
autliors first determined the amount of nitrogen (consumed in the food 
and excreted in the uriiu", and feces of a sheep during 7 days. The 
food used was alfalfa and oats. The feezes and urine were collected by 
means of rubber bags and harness. Tlie total nitrogen in the food 
consumed during the 7 days was 171.1 gm. The amount excreted (OtS 
gm. in the mine and (m.X in the feces) was 103.4 gm. The amount of 
nitrogen not recovered in the urine and feces was therefore 7,7 gm. or 
4 per cent of the amount in the food. 

In the second experiment tlu^. same animal was kept for 14 days in a 
stall, being supplied each day with sufficient litter to absorb all urine. 
The iiitrog(‘ji in the food consumed was 313.1 gm., in the litter msed, 
33.1 gm., and in tln^. inannre imxlm^ed, 321.9 gm. The loss of nitrogen 
was therefore 70.3 gm. or 22 i)er cent of the original nitrogen. These 
results confirm in general those obtained byMiintz and Girard (B. S.R., 
4,p. OSO.) 

Fertilizers Jrrscij Stas, Jipt, pp, 17)-7o ),—Much of the 

data in this article has alr(*ady been juiblished (E. S. H., 9, p. 934). Sta¬ 
tistics are given showing the (luanfity and value of fertilizers used in 
New Jersey in 1890, and (X)rnparing the trade of this year with that of 
l)r(»ce(ling years. The market ])rices of various fertilizing materials are 
reviewed, with trade values of fertilizing ingredients for 1897; and 
analyses and valuations are giv’^en of 433 samples of fertilizing materi¬ 
als, including nitrate of vsoda, suljdiate of ammonia, dried blood, dried 
and ground fish, tankage, ground bone, dissolved boneblack, dissolved 
South (hu’olina rock ami other mineral ]>hosphates, muriate of potash, 
sulphate of potash, kainit, double sulpliate of potash and magnesia, 
wood aslies, tobacc'o steins, marl, garbage fertilizer, avooI combings, 
screenings, mussels, granulated tobacco and sulphur, and home-mixed 
and factory-mixed fertilizers. 

From replies to a circular sent to firms selling fertilizers in New 
Jersey it appears that the total consumption of fertilizers in the State 
during 1896 was 56,355 tons, valued at $1,612,718, complete manures 
representing 77 i>er cent of the total amount and 81 per cent of the total 
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value of all sales. The sales reported in 1896 were larger than those 
of any i)revious year. A comparison of the average composition of the 
331 fertilizers examined in 1896 with the averages for previous years 
‘‘indicates that no decided change in the average quality of fertilizers 
has occurred during the past 12 years.” 

A review of market prices of fertilizing materials for 7 years shows 
that the difference between the wholesale and retail i)rices of nitrogen 
in 1896 was 19.3 per cent. “This is a marked decrease from that of 
last year, but is still too great. It is largely due to the low wholesale 
prices which ruled for all ammoiiiates during 1896. In the case of 
available phosphoric acid the differenc^e is nearly 90 per cent greater 
than ill 1895, while in potash there is a decrease of over 12 per cent.” 
The average valuation of mixed fertilizers remains about the same as 
in previous years. “The average soiling price, however, is now lower 
than ever before, which reduces the amount of average charges for 
mixing, bagging, shipping, and selling to $7.70 per ton, or 35.7 percent, 
which is less in amount than in any of the previous 6 years.” The 
average composition of 35 samples of ground bone examined during 
the year was: Nitrogen, 3.51 percent, and phosphoric acid, 24.67 per 
cent, the average retail selling xnice being $28.88. Ten of the 35 sam¬ 
ples failed to reach their guarantees in either nitrogen or phosphoric 
acid and 1 was low in both constituents. With one exception, however, 
any deficiency in one element was more than made up by an excess in 
the other. 

Algerian phosphate production {Engineer, and Mining Jour., 65 (lS98)f March 12^ 
p.SIS; ahn. hi. Jour. So<\ ('hem. (/S0S)y No. .% p. J9I). — StatiHtics are rt‘ported 

wliicli hIiow tliat the Hhi[)uient of Algerian phosphate from tlie port of BAno in 1897 
was 207,083 metric tons as against 140,040 tons in 1896. England, Franco, (lerinany, 
and Italy, with 73,130, 70,155, 24,770, and 18,950 tons, respectively, wore the largest 
consumers of this jtroduct. 

Sulphate of ammonia production ( Engineer, and Mining Jour.j 65 ( 1S9S)^ June IS, 
p.730; ahs.in Jour. Soc. Chem. Ind.^ 17 {tS9S)y So.6,p. 622 ).—The production of this 
mat('rial in (Ireat Britain in 1897 is stated to have been 198,280 long tons, and in the 
United States 3,111 tons. 

Nitrate of soda and aulphat^ of ammonia (Bradbury and Hirschls Report; JF, 
Montgomery <f* Co.’« circular; ahs. in Jour. Soc. (7hem. Ind.. 17 {189S)y No. l,pp.S4S6 ).— 
Statistics of consumption, prices, etc., for the period from 1893-1897. 

Experiments with potassium perchlorate, Jumuku and M. Geklach {Jahreeher, 
lAindw. Vers. Slat. Jersitz-hei- Posen, 1S97-9S, pp. 29-33), 

On the agricultural value of Solvayhall “hartsalz,” M. Maercker {Ulus. Landw. 
/Ag.,18 {1898), p. 618; ahs.in Chem. Ztg., 22 {1898), No. 71, Repert., p. 319).--ThiH salt, 
which is rich in chlorin, was compared with kaiuit and sulphate and chlorid of 
potash in pot and held experiments. As a rule the hartsalz gave larger yields than 
kainit, more potash but less chlorin being taken up by plants in case of the former 
than in case of the latter. The potash in the hartsal^^ appeared to bo fully as soluble 
as that in kainit and more soluble than that in sulphate. 

The law of the minimum and the effects of excessive liming, L. Grandeau 
{Jour. Agr. Prat., 62 {1898), II, No, 38, pp. 405-407). — Attention is called to the neces¬ 
sity of keeping limed soils well supplied with phosphoric acid, potash, and especially 
nitrogen. 

10222—No. 5-3 
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A special method of applying fertilizers by difhision, A. and G. Truf¬ 
faut {Bui. Soc. Chim. Paris, 3. ser., 19 {1S9S), No. 14, pp. — The nvethod tested 

by the autlior consists in mixing the soluble fertilizing materials with variable 
amounts of inert substances, such as kaolin, or clay, and pressing the mixture into 
pellets, which are burled in the soil either without an envelope or wrapped in differ¬ 
ent numbers of layers of metallic foil. The results indicate that by this method the 
rate of diffusion of the fertilizing material may bo controlled. 

On the control of fertilizers during 1897, M. WKinui.L {ContrihuUon from 
Aluarp laboratory IX; Tidskr. Landtman, 19 {tS9S), N^o.^>,pp. 7-7-75). 

Tabulated analyses of commercial fertilizers, T. .1. Kdgk and W. 1 'rear 
{Pennsylvania Dept. Ayr. Bui. 37, pp. 40 ),—^This bulletin gives the text of the State 
fertilizer law, notes on valuation, and tabulated analyses and valuations of 588 sam¬ 
ples of fertilizing materials inspected during the period from January 1 to August 
1, 1898. 

Analyses of commercial fertilizers, B. W. Kilgore et al. {Mississippi Sta. Spec. 
Bui. 40, pp. 37 ),—This bulletin reports analyses and valuations of 170 samples of 
fertilizing materials inspected by the State chemist during the season of 1897-98, 
introduced by explanations of terms used in stating the results of analyses, notes 
on the valuation of fertilizers, and the text of the State fertilizer law. 

Analyses of fertilizers, C. A. Goessmann {Massachusetts Hatch Sta. Bui. Bl, pp. 
Z;^).“Trade values of fertilizing ingredients in 1897 and tabulated analyses of 94 
samples of fertilizing materials, including muriate and sulphate of ]>ota8h, ashes, 
sulphate of ammonia, ground tobacco stems, cotton-seed meal, bone, ground tisb, 
whalebone scrapings, muck, barnyard mahure, and mixed fertilizers. 

Analyses of fertilizers, C. A, Goe.ssmann {Massachusetts Hatch Sta. BuLr>4,pp.34, 
pi. 1 ).—This bulletin gives a schedule of trade values of fertilizing ingredients in 
raw materials and chemicals in Massachusetts for 1898 and tabulated analyses of 16() 
samples of fertilizing materials, including wood ashes, lime-kiln ashes, ashes from 
garbage crematories, phosphatio slag, bleachery refuse, moat meal, blood and bone, 
tankage and ground bone, cotton-seed meal, tobacco refuse, wool waste, ‘^tcopik'^ 
fiber, mixed feed, broom-coni seed, acid phosphates, nitrate of soda, muriate of 
potash, sulphate of potash, and mixed fertilizers. 


FIELD CROPS. 

The effect of certain methods of soil treatment upon the corn 
crop, T. L. Lyon {NehruHlca Sta, Bui. 51, pp, 77-S9, map 1). — This bulletin 
discusses the moisture conditions of the State, gives a geological classi¬ 
fication of the soils of Nebraska, and reports the results of ex[)eriinents 
on subsoiling, fall and spring plowing, deep and shallow jilowing, and 
subsurface packing for corn. Comparisons were made of listing and 
check-rowing the crop, and giving deep and shallow cultivation. 

Experiments in subsoiling have been carried on for several years and 
some of the results have been previously reported (E. S. IL, 7, p. 847), 
The results obtained at the station on a loam containing alkali and 
underlaid witli* a compact subsoil showed that subsoiling increased the 
yield in most cases, but when the season was very wet spring subsoiling 
failed to show any benefit. Subsoiling in western Nebraska, where the 
subsoil was loose and x)orous, reduced the yield by about one-half. The 
results of subsoiling obtained by farmers throughout the State are 
reported. Oti clay subsoil 80 per cent of these trials were favorable to 
subsoiliug, but on a loam subsoil only 23 per cent. In 8 cases of the 59 
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reported the effect of subaoiling was unfavorable the first year, but 
favorable afterwards, and in 4 cases the beneficial eftect disappeared by 
the third year. 

Fall plowing gave better results than spring plowing, but in 2 of the 
4 tests uiiide the results were nearly alike. On the soil at the station 
plowing early in the fall orin the summed was more effective in increasing 
the yield than plowing late in the fall. ^‘If theplowingbedono in the 
fall the soil is well compacted by spring, wliicli is doubtless the main 
reason that fall plowing of this soil prodiu^es better results than spring 
plowing.” Land [dowed 4 in.deei>, both in the fall and in the spring, 
gave a better yield thaii land plowed 8 in. deep. It was found that 
discing 8 in. deep for corn in the fall gave better returns than discing 
6 in. deep, but it was not as effective as shallow plowing. 

Subsurface packing the soil at the station according to the Campbell 
method of soil culture decreased the yield when it was done in the fall, 
but produced an increase when done in tlu^ spring. The process of 
subsurface packing is described. 

At the station (iorn planted in rows both ways on land plowed 8 in. 
deep yielded .‘50 bn. per acre and listed corn yielded 18 bu., while on 
light soil in the western part of the State listed corn yielded 40 bu. per 
acre and corn grown by the other method 38 bu. Cultivating corn 
during its growth to a depth of 3 in. gave much better results than 
cultivating about 0 in. deep. 

Preservation of corn stover, 1). O. Nouhsk ( Virffinia Sta. HuL73^ 
pp. —This article is a brief discussion on the preservation of 

corn stover, Avith directions for cutting, sho(0dng, and storing. The 
experience of the station has been that shocks made 12 hills S(|uare 
are most economi(*al in every way. Fodder has been kept in the rick 
all winter covered Avith but a little straw and Avas found in perfect con¬ 
dition when placed in the barn the following spring. ^^To keep it thus 
. . . time must be allowed for the fodder to cure in the field and it must 
be placed in the barn or rick entirely free from moisture.” 

An experiment with clover, F. W. JtANE {yew Ifampshirv Sta. 
Bui. isj pp. Jigs. 3). —In 189G clo\ er Avas grown from spring 

seeding on 2 ])hits each located in a well-fertilized field. One of the 
plats had been in corn the year previous, while the other had not 
produced a hoed crop. The seed soAvn jicr acre consisted of 3 pk. of 
barley, 5 lbs. alsike clover, 7 lbs. red cloA^er, 5 lbs. redtop, and 12 lbs. 
of timothy. When the barley, which was used for the protective 
crop, was cut for hay the clover had made an excellent growth.” The 
field which had produced corn the year before yielded at the rate of 
8,8^55 lbs. of hay per acre, and the other field gave a yield of 9,3G0 lbs. 
per acre. 

A preliminary report on the experiments with forage crops, 

T. L. Lyon {NebraHka 8ta. Bui. 53^ pp. 6:}-76). —This bulletin discusses 
the forage conditions of the State during the summer mouths aud 
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reports the results of experiments in pasturing and in growing a num¬ 
ber of forage crops for pasture and soiling purposes. Descriptive and 
cultural notes are given for each crop. A two year old heifer, not giv¬ 
ing milk and weighing about 800 lbs., was pastured on plats of rye and 
sorghum to ascertain the amount of land reiiuired to sustain a cow 
during summer. The results obtained are given in the Ibllowing table: 


Lvn(fth of Hnm an acre, of rye or noryhnm furniulted pasturage for one cow. 


Kye (winter rye sown in hpriiig) 

2.V ft. liigh. 

Sorghum ft. high. 

Sorghnin 4^ ft. high. 


Pafltiirage 
per acre 
for 1 row. 


Day*. 


121) ! 

Sorghum 5 ft. high. 

UU I 

Sorghum, hnadn formed. 

109 ; 

Sorghum, aeods ripe. 

127 

Sorghum, second growth. 


Pasturage 
i)er atrre 
tor 1 cow. 


l>ay». 


127 

19 


72 

136 


Among the forage crops tested sorghum, red and white Kafir (*orn, 
Canada field peas, liairy vetch, burnet, Jerusalem corn, millo maize, 
sqja beans, and cowpeas are considered adapted to the climate and the 
soil and of some value as forage. The yields and the food ingredients 
per acre produced by some of these crojis are given in tables. The 
significance of the dillerent food constituents is exiilained in a popular 
way. 

On the change of the composition of green fodders at different 
periods of vegetation, P. AzARYEViCH(Z(/p/\ Just, 

tSdsh Khoz, i Lyesow^ 10 ( 1897)^ Xo, 19-2i ).—A small plat of ground 

was sowed with Yicla narhonnenah; the development of the plants 
jiroceeded normally. The Vicia was mowed at intervals of 2 weeks, 
and the jilants were dried and analyzed. The author concludes that 
the content of the crude jirotein in Vicia continually decreases during 
the ])erio(l of vegetation. 

The amount of albuminoids gradually decreases with age, but in 
comiiarison to the crude protein it increases. This is explained by the 
transformation during growth of uonalbuminous bodies into albumi¬ 
nous, a transformation which is less pronounced in the case of Vicia 
than in that of the Graminea;. 

Concerning the ash, no regularity was observed in the change of the 
percentage content until dowering, after which period there was a con¬ 
tinual decrease. 

The content of fat remained unchanged until dowering, after which 
it gradually de^iTcased. 

The amount of cellulose continually increased with the growth of 
the plants. 

There was a continual though slight incjrease in the nitrogen-free 
extract. 

The sum of the nitrogen-free extract plus the fat increases until 
flowering, but decreases after flowering. This is in entire agreement 
with the results of K. Wolf and Kittliausen, who experimented with 
red clover and alfalfa.— p. fireman. 
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Cooperative fertilizer experiments with cotton in 1897, J. F. 

Duggar (Alabama College 8ta. BuL 91, pp, 13-103). —Fertilizer experi¬ 
ments were made in 30 localities of the State to determine the best 
fertilizer for the different soils. Of the reports received 20 gave defi¬ 
nite indications, and these are discussed at length and tabulated in 
detail, while those deemed inconclusive are (jonsidered briefly. Similar 
experiments were conducted in 1890 (K. S. K., 0, i^. 120). 

In all e\i)eriments cotton seed meal and a(iid phosi)hate were applied 
at the rate of 200 and 240 lbs. per acre, respectively. Kainit was 
applied at the rate of 100 and 200 lbs. per acre. The fertilizers were 
applied singly, in twos, and altogether. The application of 200 lbs. 
cotton seed meal, 240 lbs. acid ])hosphate, and 100 lbs. kainit per acre 
gave the best financial results in the greatest number of localities. 

Seeding grass without grain, 0. 1>. Lane (Xeic Jersey Stas. Rpt. 
1S97, pp. 190, 191), —A grass-seed mixture of red clover, alsike clover, 
and timothy was sown during the summer on 3 well prepared and 
manured fields. The first field had been in grass for 4 years, the second 
had produ(*ed oats and imtatoes, while the third had yielded a crop of 
oats. A mixture of ground bone, muriate of potash, and aciil phos¬ 
phate was applied to the diO'erent fields at the rate of 400,250, aud 500 
lbs. i)er acre, respectively, but the lainl which had produced ])otatoes, 
having been manured for that cro]), received no fertilizer before the 
grass 8e(Ml was sown. The first field yielded 3.2 tons of cured hay the 
following dune; the 2 other fields yielded 2.5 and 2,1 tons of hay, 
resiiectively. 

Commercial fertilizers for potatoes, VV. 11. Jordan (Xew York 
State Sta, But, 137, pp. 605-^621 ).—The work here reported is similar to 
previous experiments (E. S. IL, 9, p. 128). Fertilizer experiments includ¬ 
ing 8 acres of land and 80 plats were made with potatoes on 4 farms on 
Long Island. Four different fertilizer formulas were ap^died at the 
rate of 500, 1,000, 1,500, and 2,000 lbs. per acre. . Formula No. 1 con¬ 
sisted of 1!»2 lbs. nitrate of soda, 800 lbs. high-grade dried blood, 570 
lbs. acid phosphate, 400 lbs. muriate of potash, and 38 lbs. land plaster, 
aggregating 2,000 lbs. and containing G.C per cent nitrogen, 4.75 xier 
cent available phos])horic acid, and 10.31 x)er cent of potash. This 
formula was made up with reference to the comiiositiou of the potato 
plant, excepting that the phosphoric acid was in considerable excess. 
Formula No. 2 was similar to No. 1 with the exception that the potash 
was supplied as the sulphate. Formula No. 3 was composed of 127 
lbs. nitrate of sOda, 440 lbs. high-grade dried blood, 1,000 lbs. acid 
phosphate, 400 lbs. muriate of potash, and 33 lbs. land jilaster, also 
aggregating 2,000 lbs. This mixture contained 3.8 per cent of nitrogen, 
8 per cent available phosphoric acid, and 10.4 x>er cent potash, and w^ 
made up iu imitation of a fertilizer much used on Long Island. For¬ 
mula No. 4 was similar to No, 3 but the potash was supplied as sulphate. 
In these different formulas approximately one-fourth of the nitrogen 
was nitric and the rest organic and the phosphoric acid was as largely 
soluble as possible. 
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The yields and composition of the crop are given in tabular form. 
The author summarizes the results as follows : 

use of 1,000 lbs. of fertilizer perjicre j?avo the greatest profit. The slightly 
larger yield caused by increasing this application to 1,500 or 2,000 lbs. cost in fer¬ 
tilizer expense considerably more tliau tbo market value of the potatoes. 

*‘Tho fertilizer cost of tbo iiHueascd yield of potatoes where 500 or 1,0(K) lbs. of 
ft‘rtiliz(*r was used per acre was 20 cts. per bushel in those experiments tliat pro¬ 
ceeded without unfortunate eonditious. 

“The yield of tubers from the Long Island formula was somewhat larger than 
from a formula compounded with reference to the composition of the potato plant. 

‘^The evidence obtained in these, experiments (Muicerning the relative olfoct of the 
muriate and the sulphate of potash upon the composition of the potato tuber is 
inconclusive. 

Tbo proportions of the valuable plant-food compounds found in the potato tubers 
were not influenced appree.iably by the amount or kind of foriiliz(‘r iised.’^ 

A study of the barleys of Tunis and Russia, V. rELLKTiRK {Separate from Rev. 
Serv, Intendanca Mit, Paris, 1S9S, pp. S9). 

The introduction of clover and the potato into Europe, G. Ueis(!iikl {Naiur,47 
{1S9S), No. 30, pp. 349-353, figs. 2). 

The culture of maize for meal and fodder in Germany, A. von Lenokkkk 
(Anleitung zum Anhan. des Mats ah Meld nnd Futtnpfian:e in Deutschland. Berlin: 
Paul Pang, lS9S,pp. 57, figs. 19). —Third edition by C. .1. Eisbein. 

Cotton and cotton goods in Japan, H. N. Allkn ( r. S. Consular Rpts. 1S9S, No. 
2X6, pp. 30, 31). —The imports of raw cotton into .Japan for 1897 arc givem in a table. 

Two useful grasses {Producers' (Uiz. and Settlers^ Itcc. \^lVest. Australia^, 5 {1898), 
No. 4, pp. 289-291, figs. 2). —Not(‘S on Paspalum distichum and P, dilaialum. 

The two best grasses of our meadows, E. Piret {Agronome, 1898, No. 29). 

Quickens, scutch, couch, J, K. Campbell (Traa«. Highland and Agr. Soc. Scot¬ 
land, 5, ser., 10 {1898), pp. 81-90, figs. 3). —A description of a number of grasses which 
propagate by means of underground stems ami of tho methods for their prevention 
and eradication. 

Hints on laying down land to grass, W. Adamson {frest Australian Settlet'h 
Guide and Farnierh Handbook, 1897, pt. 3,pp. 524-531). —(general directions for sewing 
grass seeds, with brief notes on a number of grasses and clovers, describing the 
diflorent species and pointing out their merits. 

On the treatment of permanent artificial and natural pastures, 8. Aanestad 
(Norsk Landmanshlad, 17 (1898), No. 29, pp. 312-314; Tidsskr. uorske Landbr., 5 (1898), 
No. 9,pp.4(n-42G). 

The Scandinavian method of haymaking, J. Speir {Trans. Highland and Agr, 
Soc. Scotland, 5. ser,, 10 (1898), pp, 80-84, fig. 1). —A description of the method and 
directions for constructing the necessary drying racks. 

Fertilizer experiments with degelatinized bone meal on meadows and clover 
fields, M. Ullmann {Ztschr, Offend. Chem., 4 {1898), p, 272). 

Artificial fertilizers vs. Ceres treatment for mangolds, L. ,J. .Jensen ( Landmans- 
blade, 31 {1808),^No. 10,pp,132, 133). 

On pea and vetch culture, II. Tedin (Landimannen, 9 {1898), No. 26, pp. 413-417 ; 
27, pp. 433-435; 29, pp. 472-474; SO, pp. 480-485). 

Comparison of varieties of potatoes, F. W. Rank {New Hampshire Sta. Bui. 48, 
pp. 125-130, map 1). — A report on cooperative variety tests with ])otatoe8. A wet 
season interfered with the experiments. 

Vegetative propagation of potatoes, A. Skmpolowski {Dent. Landw. Presse, 25 
(1898), No. 45, pp, 490,491).—KxperimenU in grafting plants of certain varieties of 
potatoes on i)lant8 of other varieties, and of tomato plants on ]>otato jilants, in 
uniting parts of potato tubers of certain varieties with parts of tubers of other 
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varieties^ aud in transplanting the eyes of potato tubers into tubers of other varie¬ 
ties, as a means of securing new varieties, are reported. No graft hybrids were pro¬ 
duced and no interaction of stock and sedon noticed. 

Fertilizer experiments with potatoes, roots, and cabbage at Kalnas Agricul¬ 
tural School, 1897, K. D^iilen (Norsk Landmanahladf 17 (1S98), No, 20, pp, 211-214), 

Profitable potato fertilizing, F. H. Hall (Neiv York State Sta. Bui, 137, popular 
ed,, pp, S), —For abstract of New York State Sta. Bui. 137, see p. 431. 

The culture of sainfoin or esparcet, A. Lonay (Agronome, 1S9S, No, IS), 

The growth of sugar beets and the manufacture of sugar in the United King¬ 
dom, J. B. liAWES and .1. TI. Gilhkrt (Jour. Roy, Ayr, Soc., England, ser., i) (1S9S), 
Pt. II, pp. 344-370), —This article is a discussion of the Kotliainstcd experiments with 
sugar beets from 1871 to 1875; the boet-sugar industry on the continent of Europe, 
with special rcforoiKio to (iermany and France; the value of sugar beets according 
to iheir comx^osition, and of the growth of the sugar beets aud the manufacture of 
beet sugar in the Fnited States. A consideration of the prospects of the beet-sugar 
industry in Knglaud is based on the facts presented. 

Sugar cane, U. Cavalcanti (Bol, Inst, Agr, Estado de Sdo Paulo em Campinas, 9 
(isns), No,3,pp. 107-123). 

A study on the culture of the sweet potato, C. Arj'cnk and E. Crouzel (Etude 
8ur la culture de la patate (Convolvulus batatas), Paris: Socii^te d'editions scientifiques, 
189S, pp. 24). 

Report on experiments with wheat, oats, colza, sugar beets, and fodder 
crops, and on investigations in stock feeding in 1897, A. IIoi’zkau ( Lapport sur 
les champs de demonstration hie, aeoine, colza, hettei'aees a sucre, hetternres fourragires, 
herbages, alimentation nationelle de bc^tail. Rouen: Impr. Cy, 1898, pp. S3). 

Germany's straw industry, J. C. MoNA<mAN (V. S. Consular Rpts. 1898, No. 210, 
pp. 51, 53), —The article enumerates the various articles made out of straw and 
describes how the grain should be grown when the straw is to bo used for this 
purpose. The straw used is mainly rye and wheat straw. 

Special products of the farm ( Jl'esf Australian Settler^s Guide and FarmePs Hand¬ 
book, 1897, pi, 3, pp. 491-515, Jig. 1). — A compilation of cultural notes of fodder, forage, 
and liber xdauts. The culture of sugar beets, rape, aud potatoes is treated at some 
length. 

Descriptive notes on the agricultural areas and Crown lands open for selec¬ 
tion, L. liiNDLEY-CowEX ( fFcst Australian Settleds Guide and Farmers Handbook, 
pt. 1, pp, 20423, pis, 10, fig. 1, maps 3, dgm. 1. Perth: E. S, iVigg ci’- Son, 1897 ),— 
An enumeration of the productive possibilities of Western Australia, issued under 
the direction of the Bureau of Agriculture. Customs, statistics, land laws, aud 
stock quarantiuo regulations are given in an appendix. 

Irrigation {New Jersey Stas. RpK 1897, pp, 103-108, fig. 1). —A description is given 
of 2 irrigation plants installed in New .Jersey during 1897, one at Vineland and the 
other at the New Jersey Training School for Fec^hle-Minded Children. The results 
obtained with these ])lants ^^show that artificial watering can be used to advantage 
even in a wot season.^’ 


HOBTICTTLTUBE. 

Report of the assistant in horticulture, A. T. Jordan {New Jer¬ 
sey Stas. Rpt. 1897, pp. 111-159, pi. 1). —The treatment given the per¬ 
manent experimental plats during the year is noted. Yields of 4 varie¬ 
ties of currants and 4 varieties of gooseberries grown on irrigated and 
unirrigated plats are tabulated. The growth of 3 peach trees set by 
the Stringfellow method is compared with that of 3 set by the usual 
method. A study has been started to determine the annual draft of 
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young fruit trees ou the nitrogen, phosphoric acid, and pot^h of the 
soil. A table is given showing the weight of the leaves and the total 
length of growth of branches of various tree fruits for the years 1896 
and 1897. A test was made of the effect of irrigation, the relative 
effect of fertilizers with and without irrigation, and the effect of dif¬ 
ferent fertilizers on strawberries. The yields of the different plats are 
given in tabular form. 

‘‘Thoso results show that in 11 cases the yield is increased by irrigation, while in 
the other 18 no increase occurs; an<l that in 2 cases the yield from the plats receiving 
the complete fertilizer is increased by irrigation, while it is 1(‘S8 in the other 4; that 
with the mixture of bone, potash, and acid phosphate the yield, with one exception, 
is increased by irrigation^ while when nitrate of soda is added to the complete 
fertilizer, only 1 instance of increased yield occurs/^ 

The effect of nitrate of soda was shown in darker foliage and almost 
entire freedom from rust. The different fertilizers both with and with¬ 
out irrigation did not appreciably intluence the time of ripening. In 
connection with the irrigation tests the daily and monthly rainfall of 
the years 1890 and 1897 is recorded. 

A comparison was made of hill culture with matted-row culture of 
strawberries. The plants of 5 idats were grown in hills varying from 
12 to 24 in. apart each way. The plants of the other 3 plats were 
set 18 ill. apart in rows 4 ft. apart. In one of these plats all the runners 
were allowed to grow and form a matted row. in another one-half of 
the runners were removed, and in a third but 2 plants were allowed to 
grow from each one set. The varieties grown were Lady Thompson, 
Greenville, and Gandy. The yields per plant, per ])lai, and jier acre, are 
given in tables. In the case of hill culture the laigest yields were 
obtained from the plats in which the plants were set 12 in. ajiart and 
with 2 exceptions there was a regular gradation in the yields of all 
varieties from the 12 in. plats to the 24 in. ones. The maximum yield 
l)er hill wtis obtained from the lo in. iffat. The 12 in. plat yielded 
more than any of the systems of matted-row culture. Of the latter the 
plat in which all runners were allowed to remain gave the largest yield 
and the one in which only 2 plants were allowed to form from each one 
set gave the smallest yield. There was no constant difference in size 
of fruits between the hill and matted-row system of culture. With the 
varieties Greenville and Gandy the matted-row plats gave the greatest 
early yield, wliilo with the variety J^ady Thompson the reverse was true. 

A test of 31 varieties of strawberries is reported, the results being 
given in ttibld!3, showing early yield, total yield, size of fruits, produc¬ 
tion of runners, and freedom from rust. A few of the newer varieties 
are described. 

Practical suggestions as t(» methods of management of apjple orchards 
are reprinted from Bulletin 119 of the station (E. S. R., 9, p. 47), which 
gives data regarding apple culture obtained from a fruit survey of the 
State in 1895. Statistics on strawberries, raspberries, blackberries, 
currants, and gooseberries were gathered at the same time and are 
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reported in the present publication. Eac^h of the fruits is considered 
separately. The number of growers using clay loam soils and sandy 
soils, and the average yields oii both soils in the years 1893 and 1894 
are reported. The heavier soils as a rule gave considerably larger 
yields than the light ones. The number of varieties of each fruit grown 
in the State is noted, and a list of the varieties most grown in the dif¬ 
ferent sections of the State is given, together with the number of grow¬ 
ers rei)orting each variety. The report also records and discusses sta¬ 
tistics in regard to methods of cultivation, manuring, the prevalence of 
insect enemies and diseases, the average yields, expenses, returns, and 
like data. Some prac^tical suggestions are given on the culture of the 
various fruits mentioned. 

Experiments in shading, B. I). IIalsted {Kew Jersey Stas, Rpt. 
1897j pp. G ).—To test the effect of shade on the prevalence 

of fungus diseases a number of garden crops were sliaded by lath 
screens. The screens were supported on stakes at various heights 
above the soil, de])ending on the size of the plants shaded. Between 
each 2 laths of the screen an open space equal to the width of a lath 
was left. The screens were put in position as soon as the seeds were 
sown. 

Shading was found to affect the time of germination of seeds quite 
noticeably. With the first crop of Lima beans the seeds ])lanted in the 
open had germinated well by May 20, while under the screens germina¬ 
tion had failed almost entirely. The author believes the failure due to 
the low temperature of the shaded soil. With the second crop, when 
the conditions were changed, the shaded soil being warm and moist and 
the exposed soil hot and dry, the beans germinated much sooner in 
shade than elsewhere. In the case of bush beans observations made 
May 26 showed that the foliage of the shaded plants was darker in 
color than that of the unshaded i)lants, their first pair of leaves were 
longer, the third leaf was less advanced, the stems were shorter, and 
the roots had much fewer tubercles. Leaves of shaded turnips were 
darker green, less blighted, and less hairy than those of the unshaded 
plants and the roots of the shaded plants were considerably smaller. 
Shaded potatoes produced weaker vinos than others and were kept 
free from l^hytophthora longer. Club root of turnips and scab of 
potatoes was uninfluenced by shading. No marked effects were ob¬ 
served in case of onions. The first crop of peas germinated quicker in 
the open than under screens. The vines grew somewhat higher and 
produced fewer pods in the shade than in the full sunlight. The plants 
of the second crop were less fruitful and also less blighted in the shade 
than elsewhere; no difference in germination was noticed. Shaded 
carrots produced more foliage but much smaller roots than unshad^ 
ones. The blight was also apparently checked by shading. Shaded 
plants of the second crop of lettuce were much larger and better than 
unshaded ones. The author believes the differences would have been 
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greater had not the summer been unusually wet and cool, and that 
shading will be found of great benefit in growing midsummer lettuce. 
Shading Swiss chard gave results similar to those obtained with let¬ 
tuce, and in addition reduced the injury from leaf blight. Celery was 
aftected by shading more noticeably than any other plants. Six vari¬ 
eties were tested in this way and all grew to more than double the size 
of other plants of the same lot that were in the full sun, but later in 
the season, with shorter days and less light, the ex])osed plants over¬ 
took and surpassed the shaded ones.’’ With 0 varieties of bush bcfins 
the weight of the whole crop of vines and pods of unshaded plants 
was somewhat greater than of shaded ones, but the weight of ])ods 
alone was greater in the case of shaded plants. At the time of har¬ 
vesting there were 5 times as many ripe as green pods in the sun and 
not twice as many in the shade. The late Vearieties held their foliage 
about equal in both erases, but the early varieties had many more green 
leaves in the shade than elsewhere. With the second crop of bush 
beans grown in the same plats as the first the shaded plants were a 
little later in blooming than the unshaded ones, had fewer and larger 
leaflets, and were of a deeper green color. The shaded [)lants were 
unaffected by the first few frosts in fall, which killed the exposed plants. 
Other differences were noted with a number of vegetables tested, as 
diminished thickness of leaves in shade, etc. 

The average monthly tem[)erature of the air 1 ft. above the soil is 
rei)orted to be from 4 to cooler under the screens than in the open 
air, the difference increasing as the summer advanced. The extreme 
difference ranged from nothing on rainy days to in the hottest clear 
weather. 

Variety tests of fruits, S. T. Maynard {Massachusetts Uatch Sta. 
BuJ. 52^ pj), 3-1 /).—A report of variety tests of a number of orchard 

and small fruits is given. Only those varieties found to possess sui)erior 
qualities are reported. The treatment given each fruit is noted. With 
some of the fruits the results of the tests are given in tabular form. 
The following varieties have given the best results: European plums ,— 
Czar, Lincoln, (rcrman Prune, Kingston. Japanese plums, —Red June, 
Abundanc(‘, Ceorgeson, Burbank, Chebot, Satsuma. Cherries .— Early 
Richmond, Montmorency, Royal Duke, Black Tartarian, Napoleon, 
Governor Wood, Smidt, Windsor. Crapes ,— Green Mountain, Herbert, 
Warden, Moore Early, Concord, Delaware, Brighton. Currants ,— 
Cherry, Pay l*rolific, Versailles, Red Cross, President Wilder, Pomona, 
White Imperial. Gooseberries, —Columbus, Triumph, Downing, Pale 
Red, Lancashire I^add. lUachberries. —Snyder and Taylor. Red rasp- 
berries, —Cuthbert, King, Loudon. Black raspberries ,— Cromwell, 
Brackett Seedling, Eureka, Uilborn, Kansas, Lovett, Older, S mhegan. 
Strawherries.-^Glydiij Brandywine, Boynton, Howard No. 30, Green¬ 
ville, Glen Mary, and Parker Earle. 

- To test the keeping qualities of different varieties of apples, speci¬ 
mens grown in 1896 w'ere gathered when in best condition for marketing 
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and placed in cold storage. The following varieties were in good con¬ 
dition July 1, 1897: Ben Davis, Delaware Winter, Ord Beni, Willow 
Twig, Wliinnery Late, Langford, and Walbridge. Ben Davis, Dela¬ 
ware Winter, and Walbridge were still in good condition February 10, 
1898. 

A collection of some 850 seedlings of Shaffer raspberries fruited in 
1897. The seedlings were grown from seeds taken from the best berries 
on a !‘ow of Shaffer raspberries standing between fields of Marlboro 
ami Thompson Prolilic. In regard to the seedlings the author says: 

‘‘More than half of the seedlings are of the red raspberry type (liuhus strUjoaus), 
the majority of tlio fruits, however, being purple in color like the parent or like that 
of the old variety Phila<lelphia, and nearly all were of good size and (quality. Many 
of the i)lant8 produced large, well-formed berries of a l)right scarlet color aarlof the 
))e8t quality. Some; show groat promise. Among these seedlings were found almost 
every style of development between the nearly ty]>i<'al form of the Id.irkcap {Ruhus 
occidentals) and that of the wild rod raspberry {R. strif/osua), and also a few albino 
or white or yellow forms of both species.” 

To determine whether heading in plum trees while dormant or while 
in the early stages of growth give best results, 10 trec*s, 2 each of 5 
varieties, were s(dect(‘d and 1 tree of each variety was severely headed 
in March 80 and the second May 22. The trees pruned in winter made 
a vigorous growth of a few shoots while those x)runed in summer made a 
fair growth of many shoots. The winter-pruned trees developed a fair 
quantity of fruit buds while the summer-pruned ones develoiied a 
large quantity of fruit buds. 

Hardy apples for cold climates, F. A. WAuan ( Vennont Sta. Bui. 
0'J,pp. W~32^JlgH. 6‘).—The author discusses the uortheru progress of 
apple culture find considers that the factors in this progress have been 
the planting of crab apples and dwarf apples, the introduction of 
Kussiaii varieties and especially the selection of native hardy seedlings, 
and the ad6ptioii of better orchard practices. The Knssiau apples are 
characterized, their favorable and unfavorable qualities contiasted, 
and a brief historical account of their introduction into the I nited 
States is given. The i)resent status of ap]>le culture in Vermont as 
regards hardiness of trees was investigated. A map of the State is 
given, showing the general limit of the successful culture of Baldwin 
and Rhode Island (Ireeniiig apjdes. A number of varieties of apples 
are arranged according to their hardiness. To grow a given variety 
north of its natural limit it is recommended to toi) graft it on a hardy 
variety and to choose a protected situation with a favorable exposure. 

Descriptive notes are given on a number of hardy varieties, I For 
planting where hardiness is the principal consideration the biirletin 
recommends Yellow Transj)areut, Red Astrakan, Long Field, Olden¬ 
burg, Ftimense, McIntosh, Wealthy, Scott Winter, Pewankee, and 
Arctic. 

Some results following the application of wood ashes in the 
apple orchard, S. A. Beach (iVc/r VorA' State Sta. Bui. ItO^ pp. bNi- 
690 ).—Experiments in the use of wood ashes in apple orchards were 
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carried on for 5 years. An old orchard which had previously been in 
sod was divided into 8 sections, to 4 of which ashes were applied annu¬ 
ally at the rate of 100 pounds per tree. Tables are given comparing 
the yield and keeping <iualities of apples grown on treated and untreated 
sections. The relative resistance of a number of varieties to apple scab 
is also tabulated. The author summarizes the work as follows: 

the treated sections of the orchard the foliage in many cases was improved, 
blit it can not 1 h' said that the improvement was due to increased immunity from 
the scab. 

When the ashes were used tlie color of the fruit was much improved in some sea¬ 
sons witli some varieties, hut in a season which favored the perfect development of 
the fruit none of tlic varieties showed any improvement in color as compared with 
the same varieties on untreated sections. 

^‘Apjiarently the use <»f ashes had a general tendency to hasten the perfect devel- 
o])mcnt of the fruit. When the season was not especially favorabh^ to*the perfect 
develo])mcnt of the fruit it improved the keeping (juality, but in a season very favor¬ 
able to the perfect development of the fruit the ripening processes were generally 
carried so far, where the ashes were used, that the apples did not keep so well as 
where n<i ashes were useil. 

^<Tho yield, except with the Baldwins, was greater on the treated sections; but 
the data are not such as to make it safe to draw definite conclusions as to the ofiect 
of the use of ashes on the yield. 

‘*D<‘ci<le(l dirtor<‘necH wen* shown between varieties as to the ability to resist scab, 
and preliminary investigations indicate that this difference in resistant power is 
correlated with structural peculiarities." 

Fourth report upon chrysanthemums, W. Miller {Kew YorTe 
Cornell Sta, BuL li7^ pp, ()T)7-(i89j Jigs. 12 ).—The author discusses the 
economic status of the chrysanthemum, slating that chrysanthemum 
growing in New York probably involves more capital than peach grow¬ 
ing. Tlie clirysaiithemum has come to be one of the four main florist’s 
flowers. Suggestions arc given on growing chrysanthemums at home. 
Tlie method of procedure depends largely upon tlie type of plant 
desired. The use of crown and terminal buds in the production of 
exhibition flowers is discussed. The teriibs as used in chrysanfhemum 
culture are distinguished as follows: “A crown bud is surrounded by 
vegetative shoots and not by other buds. A terminal bud (in chrysan¬ 
themums) is surrounded by other buds and not by vegetative shoots.” 
With some varieties the foliage and form and color of the flowers are 
very noticeably affected by the choice of the terminal or crown buds. 
The chief merits of crown buds are earliness and large size. In all 
other respects terminal buds are likely to be superior. A number of 
references to the literature of the subject of crown and terminal buds 
are given. s 

The problem of (iontrol of color of chrysanthemums is discussed. In 
regard to the factors of the problem the author says: 

^^The choice of buds is said to be snlffcienfin some oases. Thus, J. H. Woodford 
is advertised as shedl-piuk from tormliial and pare white from crown buds. Over- 
propagation is generally believed to weaken colors. Temperature and ventilation 
(the two factors can hardly bo separated in greenhouse practice throughout the 
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entire year) are advertised to produce three distinct and desirable shades in Mrs. 
Col. Goodman. Mere position (in pots, beds, or benches) should not in itself make 
a difference) but in practice it does. The effect of shade is variously stated. And, 
most complicated of all, the food factor is known to intiuence color, but just how is 
a mystery.” 

Two of the factors were tested, namely, “whether shading the flower 
beds would make the flowers a lighter or darker pink, and whether a 
liberal supply of nitrogen would weaken or deepen the colors.^^ In the 
shading test 24 plants were exposed to the sunlight at <'very stage of 
their growth, and 36 were shaded by means of a rather heavy coat of 
wiiitewash applied to the glass directly over them. The flowers of some 
varieties had begun to open before the whitewash was applied, while 
the flower buds of other varieties were about the size of marbles when 
shading was begun. The shading was continued until the flowering 
season was over. In the nitrogen experiment 23 plants were given the 
ordinary amount of nitrogen and 37 plants were given in addition a 
solution of nitrate of soda at intervals of from 3 to 4 days from the 
time the plants were well rooted until the flower buds began to form. 
As to the results the author says: 

“ Shade is said by some to deepen the color, but the reverse was true iu this case. 
The dilferenoe was perceptible al once in 5 varieties (Mrs. Perrin, Madame Felix 
Perrin, Mario Valleau, Helen Bloodgood, and lora) and at si cond glance iu 2 others 
(William Simpson and Maud Dean). In only 2 eases, however, was this difference 
enough beyond (luostion to destroy their salable character, hut they are the most 
im]>ortant varieties iu the list. Mrs, Perrin and Madame Felix Perrin are among 
the most important midseason eommorcial sorts of the day. They are so much alike 
that only an expert ran tell them apart. Their peculiar charm is their sparkling, 
bright rosy-pink color. The flowers of these 2 varietit^s, whose buds wore shaded, 
were very uiievoii in color. The loss of color was the only loss, and it alone was 
enough to destroy their salable character. This can not he attributed to a general 
lack of vigor in the plants. The experiment shows clearly that during the repro¬ 
ductive phase the forming flowers are extremely sensitive to shading and are some¬ 
times practically ruined by it. There was only one contradictory plant among 2fl 
that were strictly comparable. . . . 

“The results of the nitrogen experiment wore not certain enough to ho pntdished, 
but it is safe to say that the extra amount of nitrogen did not seem to deepen the 
color in any case.” 

Notes are given on a test of a considerable nnniber of varieties of 
obrysantliemuiiis in 1897. The 10 varieties considered best of those 
tested are Midge, Geo. S. Kalb, Dr. C. H. Parkhurst, Wra. J. Bryan, 
Golden Trophy, Elvena, Wood’s Pet, Leonidas, Loantika, Casco. 

The kitchen garden (Ffeif Australian Settler’s Guide and Farmer’s Handbook, 1897, 
pi. 2, pp, fiffs. 9), —Popular directions for the culture of nninerous garden 

vegetables, flowers, etc. 

Celery, asparagus, and strawberries, R. M. Simmrrs {Pennsylvania DepU Agr. 
Bpt. 1897f pp. 686^49, figs. 7).—A popular article on the culture of <‘elory, asparagus, ’ 
and strawberries. 

On chicory and variations in its composition, B. Dyer {Atialyst, S8 {lS9$)y Sept^ 

pp. isse-m). 
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The cultivation of Amerioan ginseng in Pennsylvania, G. C. Butz (Penns^i^ 
vaniaVept. Agr. Rpt, 1S97, pp, 617-635, Jigs, 4, pU, 2),—L reprint of Bulletin 27 
(E.S.R.,9,p.l053). 

The gilliflowers, Vilmorin-Andribux {Belg, Hort, et Agr,, 10 {1898), No. 18, pp, 
^8; 19, pp, 294,295, jigs, 5), —Descriptive notes and illustrations. 
jMangoes in America, H. E. Van Deman ( Florida Farmer and Fruit Grower, n. sor,, 
10 {1898), No. 43, pp. 677, 678), —Notes on varieties, propagation, and introduction of 
mangoes. 

The stoneless plum {Anier. Gard., 19 {1898), No. 101, jy. 743, fig, 1). —A stoneless 
plum is described and figured and citations are given to two French works on fruits 
in which tho same variety is described. 

Nursery stock pests and their repression, F. II. Hall {New York State Sta. Bui, 
136, popular ed., pp, 10, pU. 4). 

Small fruits, A. T. Jordan {New Jersey Stas. Bui. 126,pp. 32 ).—A reprint from the 
Annual Report of the station for 1897 (see p. 433). 

On the progressive development of raisin grapes, A. Girari> and L. Lindet 
{Bui. Soo, Cliim. Paris, 3. ser., 19 {1898), No. 13, pp. S85-5SS). 

Home-grown grapes in Vermont, F. A. Waugh ( Vermont Sta. Bui. 62, pp. 36-44, 
figs. 10), —The bulletin gives directions for the culture of grapes in Vermont and 
descriptions and illustrations of a nninber of varieties. As the result of tests the 
following varieties are recommeinlcd: Moor Early, Worden, Moyer, Brighton, 
Wyoming Red, ami Green Mountain. 

Viticulture in Beaujolais ( Tne exploitation viticole vn Beaujolais. Macon: Protat 
Frhes, 1898, pp. 31, pis. IS). 

Pruning, A. Dkspeissis ( Producers* Gaz. and Settlers^ Bee. [ West. Australia], 5 {1898), 
No. 4, pp. 241-259, Jigs. 25). —A popular article on pruning grapes. 

The papaw, A. Morrison {Producers' Gaz. and Settlers^ Bee. [West. Australia], 5 
{1898), No. 4, pp. 292-294, fig. 1). 

On the promotion of flowering and change of color in flowers, M. Miyoshi 
{Bot. Mag. iTokyo], 12 {1898), pp. 35-43). 

The species of azalea, W. J. Bean {Garden, 64 (1898), No. 1403, pp. 282-284, figs. 
2, pi. 1). —Notes on tho ornamental (pialities ami culture of 8<‘veral species of rhudo- 
dcudrons and azaleas. 

A new species of catasetum, with remarks about the genus, O. Ames (Amer. 

Gard., 19 (1898), No, 201, pp, 741, 742). 

The clematises, J. J^eBellk {Garden, 63 (1898), No. 1388, pp. 544-648, figs. 4; 54 
(1898), No. 1399, pp. 200, 291; No. 1401, pp. 240, 241). —This is an extract from the 
twelfth volume of tho Bulletin de la SociiHe d*Horticulture de Sarthe, giving descrip¬ 
tions and classification of a large number of species and hybrids of clematis 

Hybrid Wichuraiana roses, W, A. Man da {Amer. Florist, 14 (1898), No. 531, 
jyp. 1, 2). —Several hybrids of the hardy Asiatic rose {Bosa wichuraiana) with garden 
and forciiig-li4)U8e roses are noticed. Some of tliese eombined in a remarkable way 
the charaideristic foliage and hardiness of the Asiatic rose with other <‘haractors of 
ihe garden and forcing roses. 

Hybrids of Rosa wichuraiana, II. Daitthknay (Rev. Jlort., 70 (1898), No. 20, pp. 
479,480).—NotvH on results obtained by American gardeners. 

Shrubs for the seaside and their grouping, M. Howatii and M. Munte {Amer. 
Gard., 19 {1898), No^ 194, pp. 635-637, figs. 2). —Thesi^ an^ prize artich s on shrubs for 
exposed locatiojis near the 8<'a. Diagrams give th(‘ arrangement of groups suggested. 

New Hampshire fruit calendar for 1897, F. W. Rank {New Hampshire Sta, Bui. 
48, pp. 130-138, figs. 4). —This is a report on tho condition of various orchard and 
small fruits in 1897. The fruits of several varieties of apples, pears, and plums 
are figured. 

Report of the horticultural department of the Royal Academy experiment 
station, 1897, Erik Lindgren (K. Landt. Akad, Handl. Tidskr.,3? {1898), No, 3 pp, 
1S3-147). 
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The bald cypress, F. Roth ( JT. 8. Dept Agr.j Division of Forestry 
Giro. pp, 1). —The author presents in a condensed form the 

results of tests and investigations made on the ])hysieal and mechanical 
properties of the bald cypress, Taxodium distichum, one of the important 
timber trees of the Southern States. 

Th(i bald cypress, a name given this tree on account of the fact that 
it loses its foliage in winter, includes white, yellow, black, and red 
cypress, names which have been used for advertising or other imrposes, 
and wliicli liave caused much confusion as to actual dilferences in the 
timber. 

Notes are given on the range and manner of occurrenc.e, character of 
growth, and age of trees. More than 00 per cent of the cypress o(!curs 
on elevations of less than 100 ft. above sea level, and large bodies of 
merchantable cypress are not known to occur at elevations above 500 
ft. The present supply of cypress is estimated at 27,000,000,000 ft., 
boaid measure, distributed among the States of Louisiana, Florida, 
Alabama, South Carolina, Georgia, North Osirolina, Arkansas, and 
Mississippi. The estimated annual cut is about 500,000,000 ft. the 
greater part of which is taken within 120 miles of New Orleans. 

The method of (uitting generally i)ursued is to girdle the trees the 
season prior to felling them. This appears to be of doubtful value, 
since it adds but little to the floating capacity of the logs and endangers 
the timber. If girdling is done in the spring or sumiiKT, or even in 
early fall, insects at once begin their work. Generally their attack is 
confined to the inner bark and surface of the wood, but in some cavses 
a large borer of the Ambrosia beetle group bores straight into the 
wood and ])roduces a sharply marked black stain. 

Notes are given on the character of the wood and its ])hysical and 
mechanical i)roperties. 

There is a disease of the cypress known as “])egginess,'’ said to be 
due to a fungus. This disease usually begins at the broken stub of a 
limb and works downward. A cross section of an infected log looks as 
though a nund^er of small pegs to 1 in. in diameter had been 
driven into the wood and tlien withdraAvn, the holes being filled with 
powdery decayed wood. Young trees are generally free from this 
trouble, and in no case was it seen in trees exce])t where i>art of the 
crown had been broken off. The total loss due to this cause is proba¬ 
bly not less than 30 per cent of the entire cy])ress supply. No region 
or locality seems to be entirely free from this defect, although places 
exist here and there that are especially infested. It is usually impos¬ 
sible to tell diseased from sound trees prior to felling them, but the 
common belief that the disease spreads after the timber is converted 
into lumber is not founded on fact. 

In conclusion the author states that ‘^the supply of cypress is con¬ 
siderable and the output capable of considerable increase, but omie 
gone the present forests will be unable to replace the sui)ply, and it is 
doubtful whether cypress can be considered as a timber of the future.” 
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Increasing the durability of timber, B. E. Fbrnow ( U. 8. Dept. 

Agr., Division of Forestry Cire. ^O^pp, 5 ).—ropular information is given 
as to the cause and (uniditioiis of decay of wood. The manner in which 
timber is used and the actual factors infiiiencing durability are pointed 
out. Lists of the more durable and less durable trees are given for the 
different parts of tlie country. The more durable trees of the eastern 
range are the red and white cedars; arborvitie; bald cypress; tama¬ 
rack; long leaf, (hiban, loblolly, short leaf, pitch, white, red, and Jack 
pines; hemlock; spruce; live oak; white oaks, including white, post, 
bur, cow, and overcup; osage orange; red luulberiy; black locust; 
catalpa; black walnut; <diestnut; sweet (red) gum, and tulip. The 
less durable trees of this region are the elm, ash, red oak, and bass¬ 
wood. Trees not durable are hickory, maple, beech, blue beech, and 
birch. 

The more durable trees of the Rocky Mountain region are the red 
cedar, i)ihon, foxtail ])ine, Douglas s])ruce, and western larch. 

On the Pacific slope the more durable trees are the yew, redwood, 
Pacific arborvitic, yellow cedar. Port Orford cedar, canon live oak, and 
Pacific post oak. 

The time of felling as influencing the durability of wood is mentioned, 
and treatment of timber after felling is considered at some length. 
The use of coatings to keep out moisture and preserve wood is dis¬ 
cussed and the advantages of different preparations pointed out. 

Forestry experiments at the Mustiala experiment station, 
1894-95, T. Cannelin (I.and. Styr.^ MeddeL^ No. pp. 

.7(S-7^.)—The influence of forests on the temperature of the ground was 
studied, soil temperatures being taken daily in 3 diflerent places, in a 
(1) 1 lO-year-old pine forest, moist and sainly ground, (2) a small oi)eii- 
ing, ‘100 meters from the j)receding place, and (3) a grove of birch, 
spruce, and pine, the ground drier than the other 2 places, and removed 
about .‘100 meters from the se<*ond. The temperature was taken at 
depths of 2, 1, and 0.5 meters in case of 2 and 3, and at 2 and 0.5 
meters in (*ase of 1. The summary figures for the different months of 
the year are given below. 


Summary of noil Umperaturen at different dfpthe. 


Month. 

Pine forest. 

2 motor.. 1 

2 meters. 

Opening. 

J iiictcr. 

0.5 

meter. 

1 

2 inotera. 

linjli grove. 

.Tanuarv. 

De(f. C. 

Deg. 0. 

De-g. O. 

Deg.C. 

Deg. 0. 

Deg. 0. 

Deg. a. 

Deg. O. 

3. 70 

.08 

3.19 

2.29 

1.62 

3.94 

2. 25 

0.87 

FohriiaVy. 

3.01 

.40 

2.64 

1.82 

1.12 

3.08 

1.62 

—. 43 

March. 

•4,24 

.18 

2.15 

1.43 

1.00 

2. 96 

1.01 

37 

April. 

>2.43 

.38 

1.80 

1.30 

1.00 

2.35 

.90 

.22 

May. 

2.00 

.56 

2.40 

3.38 

4.8:i 

2.20 

1.35 

1.47 

June. 

3. 01 

6.00 

5.15 

8.00 

4.10 

4.07 

5.20 

7.41 

July. 

5.60 

9.90 

7.70 

10.80 

13.00 

G. 19 

8.40 

10.40 

. 

4.03 

10. 30 

8.95 

13.01 

11.40 

7.60 

9.40 

11.06 

Se)>t ember. 

7.51 

8.38 

8.80 

9.70 1 

0.80 

7.98 

8.40 

5.54 

October. 

7.10 

6.40 

7.00 

7.63 I 

6.93 

7.60 

7.00 

6.61 

November. 

5.86 

1 3.07 

6.71 

4.75 

; 3.68 

6.29 

4.27 

2. 81 

December. 

3. 07 

1.52 

.38 

3.09 

' 1.90 

6.12 

2. 80 

1.50 

Avcrag«» for 
file year. 

4. 20 

4.00 

4.70 

5.60 

5.60 

4. 43 

4.38 

! 3.92 


—F. W. WOLL, 
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Studies in forestry, L. Petrini (Jiti R, Accad. Boon, Agr» Georg, Firenze, 4, «er., 
go {1897), No, S-4y pp, g7S-306), 

.Teohiiical and economic studies in forest culture, L. Oalloni (Atti R, Accad, 
Econ, Agr. Georg, Firenze, 4, ser,, 20 (1807), No. 3-4, pp, 307-402), 

Some notes on the life history of forest trees, A. Heimerl ( JFiener lllus, Gart, 
Ztg., 1898, No, 3, pp. 05-110, figs, 2), 

On forest culture, M. A. Gruj)E (Om SkookuUur. Christiania, Norway, 1898, pp, 
240), 

Tree planting on public streets, C. M. Lorin<j (Amer. Florist^ U (1898), No, 532, 
p. 48). —Suggests trees adapted to the purpose. 

Tree planting in desert wastes (Producers' Gaz. and Settlers^ liec. [U^eat. Auatra- 
lia], 5 (1898), No. 3, p. 2t3), —The aiitlior ri'.commends the planting of Acacia arabica 
in the desert portions of Australia. The economic ust's to which the tree is put are 
mentioned. 

Our woods and forests, A. C. Forbes (Gard. Chron., 3. ser., 24 (1898), No. 010, pp. 
170, 177; 012, p. 213). —Notes are given on some of the more interesting facts con¬ 
cerning the Frown woodlands of Great Britain. 

The plane tree (Gard. Chron,, 3. ser., 24 (1898), No. Oil, p. 19o). —Notes are given 
on Platan us orientalis and its value as a decorative tree. Several varieties of this 
species are briefly described and their ndative merits given. 

Report of the Commissioner of Forestry, J. T. Uotiirock (Pennsylvania Dept, 
Agr. Bui. 31, pp, 91-107). —The author describes the ])re8eiit forest conditions of the 
State and the relation between rainfall, water How, and forests. Figures arts given 
showing the diminished flow during the autumn months of the Schuylkill River at 
Philadelphia, in which it appears that between 1816 and 1895 there was a deprecia¬ 
tion of more than 60 per cent in thti water flow of the stream. 

Forest protection against tidal waves, S. Honda (Col. Agr. [Jofcyo], Bui. 3 (1898), 
No, 4,pp. 281-208, pis. 2). —An account is given of the value of forests as a means of 
protection against tidal waves or floods. 

Practical assistance to farmers, lumbermen, and others in handling forest 
lands, G. PiNcnioT ( IT, S, Dept. Agr., Division of Forestry Circ. 21, pp. 5). —This circu¬ 
lar shows some of the practical results of proper handling of forests and states the 
conditions on which tlu^ Government will cooperate with forest owners. Tracts of 
any size from 5 acres up are eligible, the only distinction mode being that the own¬ 
ers of large tracts which 7nay present more diflicult questions will be r(‘quircd to 
share in the expense of solving them, whileowners of small tracts will receive assist¬ 
ance >^ithout expense. Two forms of agreement are given and applications can be 
made at any time. 


DISEASES OF PLANTS. 

Report of the botanist, B, ]). Halsted (New Jersey Stas. RpU 1897^ 
pp. ;263-3d fj 355-391^ jigs. 45 ).—^The chief lines of work reported upon 
are with fungicides on various vegetables and ornamental plants, pre¬ 
vention of the sweet-potato soil rot, pear fire blight, peach-root gall, 
and the diseases of violets. The work with weeds has been continued 
and an experiment made to ascertain their influence on crop and soil. 

Experiments icith turnips (pp. 265-274),—The author has continued 
the investigations on club root (E. 8. R., 9, p. 654). In the experiments 
in 1897 soil treatments of lime, sulphur, corrosive sublimate, kainit, 
copper sulphate, and Bordeaux mixture were given, but of these only 
the lime treatment gave satisfactory results, and this has proved almost 
10222—No. 5-4 
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a specific for the prevention of club root. A second crop of turnips 
was sown on the ground after the removal ol* the first and the lime in 
this case gave much better results than in the first croj). The suscepti¬ 
bility of different varieties of turnips to club root was investigated to 
some extent. Other things being equal, the variety which is most 
superficial in its growth in the soil may be the least susceptible to club 
root. A limited experiment with buckwheat on turnii) land was 
thought to indicate that buckwheat would exert a wholesome iufiuence 
on a soil that is turnip sick” from the x)re8ence of the club-root fungus. 
The effect of shading on the development of the club-root fungus was 
tested, and it was found that the growth of the fungus was as active 
in shaded as in exposed soils. Experiments were .also conducted with 
34 varieties of crucifers and 21 other plants representing 12 different 
genera, and it was found that while there is a large group of wild and 
cultivated crucifers that are susceptible to club root, many others are 
only occasionally attacked and may be grown on badly infected soil 
without being seriously injured. Of the plants representing other 
genera than crucifers no indication of club root was detected in any 
species. 

Experiments with cabbages (pp. 275, 276).—Cabbages were sown on 
soil which had become so badly infected with club-root fungus that 
turnips in 1806 were almost all diseased. The cabbage seed was sown 
in a portion of this infected soil and at the time of setting out check 
plants that had been started in limed soil were planted for comj)arison. 
The details of the experiments are given, showing that the probable 
time when the plants are most susceptible is when they are (piite small, 
and if this period can be passed free from (exposure to the germs of the 
disease the crop may be almost sure. 

Experiments tclth potatoes (pp. 276-284).—For the i)a8t 4 years one 
portion of the experiment station area has been devoted to the growth 
of potatoes to investigate the means for the prevention of potato'scab 
(E. S. U., 9, p. 57). In 1897 tlie experiments of the previous years were 
modified somewhat. Oxalic acid, Bordeaux mixture, sulphur, kainit, 
sulphuric acid, and corrosive sublimate were employed as fungicides, 
and the effect of growing large-rooted weeds and sweet potatoes on the 
development of the disease was tested. The yields of the different 
plats are given, and so far as checking scab is concerned sulphur was 
the most efficient. The season was particularly adapted to the develop¬ 
ment of the potato rot due to Phytophthora in/estans. The worst speci¬ 
mens of this disease were found on the shaded portion of the plat, 
although the plants in this area were somewhat later in being attacked. 

Experiments with peppers (pp. 284,285).—In continuation of previous 
experiments with peppers, 9 varieties were tested during 1897; and 
while disease was almost entirely absent throughout the season the 
experiment seems to indicate that in general pepper i^lants are too lit¬ 
tle infested with fungi to warrant the application of fungicides. 
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Experiments with tomatoes (pp. 286-201).—In 1807,7 varieties of toma¬ 
toes were sprayed with Bordeaux mixture, soda-Bordeaux, potash- 
Bordeaux, and liydrate, the idea being to test the fungicides for the 
prevention of the various diseases to which this idant is subject. The 
only disease obvserved to affect the foliage of tomato plants was t^ep- 
toria lycoperslciy while a few fruits were attacked by Glwosporium 
phomoides. The plants which had received Bordeaux mixture were 
practically free from disease. The yield of fruit is tabulated, from 
which it appears that there was a marked falling oft* in the amount of 
fruits ])roduced by the plants sprayed with soda-Bordeaux and hydrate. 
Both fungicides burned the foliage somewhat, but it was not thought 
sufficient to do serious harm. The least i)roductive i)ortion of the plat 
was that which was shaded; while, on the other hand, the shaded rows 
suffered very little from the blight. 

Krperiments with Lima beans (pp, 292-200).—Exx)eriments conducted 
with dwarf Lima beans showed there was very little blight in any part 
of the plat, and no conclusions could be drawn from the experiments. 
The origin of the dwarf Limas and their description are given. Brief 
notes are appended on the mildew of Lima beans, in which it is stated 
that the mildew was worst on plants growing upon rich low land where 
the same crop had been grown the previous year. It would seem best 
for Lima beans to be planted on high ground, as early as possible, and 
they should not immediately follow a similar croi). 

Experiments with onions (pp. 300-t302).—The author reports the occur¬ 
rence during 1807 of the smut fungus of onions {Urocystis cepulw). 
From observations made in the field it would seem that there are 
marked ditferences in the suscei)tibility of varieties to this disease, 
the tender white sorts being more inclined to the disease than the yel¬ 
low ones. Experiments conducted with onions in new fields, the plants 
having been sprayed 6 times, showed that there was very little smut 
anywhere, even the check rows being free from the disease. An experi¬ 
ment in preventing infection through the seed was made with seed 
soaked in hot water (135^ F.) for 15 minutes, soaked in corrosive subli¬ 
mate, or rolled in sulphur, and in adding corrosive sublimate and 
sulphur to the soil. The plants came up fairly well in all boxes except 
where the seed was treated with hot water, in which case there was a 
com])lete failure. There was no smut in any instance; the exi>eriraent, 
therefore, was without result. 

Results with spinach (pp. 302,303).—Experiments were conducted 
with a number of varieties of spinach for the prevention of an unde¬ 
termined disease which causes a loss of the green color and the final 
dwarfing of the young plants. The plants grown in the shade were 
larger and remained green longer than those exposed to the sun, and 
it is probable this crop can be grown throughout the season with 
profit where some protection, as partial shade, is provided. Notes are 
given on the occurrence of a Oereospora on the leaves of spinach, 
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closely resembling that occurring on beet leaves. There <appears to be 
some difference in the characteristics of the two, but the variations 
arc thought to be within the limits of a species, and their probable 
identity is pointed out. 

Experiments with etjgplants (pp. 304-307).—Four varieties of egg¬ 
plants were sprayed with different fuiigi(*ides for the ])rcventiou of 
attacks of Phyllosticta hortornm. There was but little difference noted 
in the effectiveness of the 4 fungicides used. An examination of many 
of the roots at harvest time showed they were badly infested with 
nematodes, in some places the galls being very apparent. 

Experiments with lettuce (pp. 307-4109).—Sj)raying8 were made with 4 
fungicides on different varieties of lettuce, for tln^ prevention of blight, 
and it was found that the early sprayings of all the plants soinewliat 
injured them. There was very little blight present until the plants had 
passed blooming. On this account tliere was no estimate made of the 
amount of damage or of the efUciency of the fungicides. 

Experiments with beans (pp. 309-314).—Experiments were conducted 
during 1897 with beans on soil that had grown 7 or 8 su(*cessive croi)S, 
the object being to test means for the i)revention of pod spot and 
bacterial bliglit, both of which have existed to some extent since 1894. 
No appreciable amount of blight was present and in many cases the 
application of the fungicides to the young plants had an injurious effect. 
A second crop was planted duly 31 and treated witli fungicides the 
same as before. There was no marked difference in the action of the 
different fungicides, but the potash-Bordeaux mixture was slightly 
better than the others. The effect of thinning pods as a means of pre¬ 
venting disease was investigated and found to be without any appre¬ 
ciable value. 

Crimson clover disease (pp. 314-319).—Notes are given of a crown 
disease of crimson clover, due to Sekrotmia trifoliorum. Desiring to 
study the fungus in the field, a plat was sowed with different kinds of 
clover and allied plants, the ground being strewn with the debris of 
dead plants and adhering soil «after the seed was sown. Of all the 
clovers tested, the crimson clover i)roved most susceptible to the dis¬ 
ease. The author states that there is nothing to indicate that the 
disease may be transmitted by seed, but that a held once badly infected 
should be plowed and ]3lanted to other crops for a number of years. 
The occurrence of another fungus, Polythrineium on scarlet 

clover, is mentioned. 

Experiments with cucumbers (pp. 319-322).—Eight applicjitions of 4 
different kinds of fungicides were made on a number of varieties of 
cucumbers, to test their efficiency in preventing mildew and anthrac- 
nose. The anthracnose was not noticed on any of the plants during 
the year. The other disease became quite abundant in September, the 
plants sprayed with Bordeaux mixture and potash-Bordeaux being less 
affectiMl than the others. An attempt was made to inoculate cucumbers 
with an anthracnose of hops due to CoUetotrichum sp., without success. 
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ExperimenU with peas (pp. 322-324).—In continaation of the experi¬ 
ments reported in 1896 (E. S. E., 9, p. 666), applications to the soil 
of sulphur, corrosive sublimate, carbonate of lime, and copper sul 
phate were tested for the prevention of blight and mildew of this 
plant. The largest yield was obtained where the soil was treated with 
corrosive sublimate and carbonate of lime. On a second crop, 4 
fungicides were tested with somewhat inconclusive results. 

Experiments with carrots (j)p.325,326).—Six varieties of carrots were 
tested to ascertain their relative resistance to blight. No spraying was 
given the plants and no estimate was made to determine tlie relative 
market value of the different sorts. Of the 6 varieties tested the 
Danvers Half Long proved the most resistant. 

Experiments with celery (p. 327).—The carrots mentioned in the pre¬ 
vious paragraph were followed by celery, the desire being to ascertain 
whether these allied i)hints would be subject to the same diseases. The 
celery was sprayed with different fungicides, in all 7 ai)plication8 being 
given, but the plants being remarkably free from celery blight the rela¬ 
tive value of the fungicides was not determined. 

Experiments with beets {pp. IV27-SIU). —Exi)eriments have been con¬ 
tinued for a number of seasons for the control by the use of fungicides 
of beet-leaf spot {Cercospora hcficola). The seed was Sf)wn April 19 and 
the ])lants were sprayed when little more than the first leaves were 
developed, in all 10 applications being given during the season. The 
leaf spot was first noted the last week in June and in the check plats 
it increased rapidly. Where the hydrate solution was used the disease 
developed somewhat slower than in the checks, but i)lants sprayed 
with this fungicide suffered much more severely than those which 
received the dilferent Bordeaux solutions. The different kinds of Bor¬ 
deaux mixture showed no marked differences. In the experiments with 
the second crop of beets, all the fuffgicades except Bordeaux mixture 
burned the foliage of the young plants to some extent, but as in the 
previous year’s test no Cercospora ai)peared. The effect of weed growth 
on beet production was tested. In this experiment 8 oz. of 30 differ¬ 
ent kinds of weed seeds were sown over a plat of beets 138 ft. long 
and 11 ft. wide. Different portions of the plat were subjected to differ¬ 
ent treatments, one receiving no cultural attention while the others 
received 3,6, and 7 hoeings, respectively. The yield of beets was almost 
in proportion to the amount of attention given the plats. Concerning 
the growth of the weeds it is said that in some cases the ground was 
so thoroughly covered by them that many of the weeds were wilted 
and crowded out. 

Experiments with ornamental plants (pp. 334-339).—Fungicides were 
tested for the prevention of diseases of the following plants: Violets, 
China asters, pinks, nasturtiums, mignonette, phlox, sweet peas, gladi¬ 
olus, cannas, dahlias, arapelopsis, hibiscus, hollyhocks, red bud. and 
peony. In the case of the (’hii)a asters the principal trouble is a rust 
due to Ooleosporium sp. The disease did not appear to any great extent 
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but the i)lant8 were injured by insects so that their growth was seri¬ 
ously interfered with, therefore no report could be made of the value 
of the spraying. The fungicides seemed to have no effect on nastur¬ 
tium blight, and scarcely adhered at all to the leaves. The experiment 
with sweet peas tested not only the effect of fungicides but also the 
effect of different depths of planting. The largest number of flowers 
were obtained where the seeds were iflantcd 3 in. deep and hilled up 
2 in. Where seeds were flrst soaked in Bordeaux mixture, rolled 
in sulphur and corrosive sublimate, and planted 2 in. deep, all gave 
good results. The canna plants were free from fungus diseases, but 
the foliage of some plants was injured by the application of soda-Bor- 
deaux and hydiate. The mildew of dahlias appeared abundantly on 
unsprayed sections during the autumn but it was easily checked by the 
use of fungicides. Hollyhocks sprayed with different Bordeaux mix- 
tuies, receiving in all 13 sprayings, were almost entirely free from the 
leaf spot which appeared on the check plats early in the season and 
continued until its close. The hollyhock rust (Puceinht malvaomrum) 
was found almost without exception on check plants, while but one 
sprayed section showed any disease. The sprayed peony plants 
bloomed much less abundantly than the uusprayed plants and no dis¬ 
ease was observed on any. 

IJxperiments icith fungicides (pp. 330-344).—The author gives the for¬ 
mulas and methods of preparation of the fungicides used in the preced¬ 
ing experiments, namely, Bordeaux mixture, soda-Bordeaux, potash- 
Bordeaax, and cupric hydrate. 

Experimenis m infecting soil with potato-scab fungus (pp. 355-350).— 
Experiments are reported in which scabby potatoes were (1) spaded 
into the soil; (2) steamed 20 minutes and then spaded in; (3) applied 
to the surface of the soil and allowed to remain over winter, and (4) led 
to stock and the manure api)lied to the soil. The results are tabulated 
and the following conclusions drawn: 

Scab was greatest where the untreated potatoes were spaded in in 
September, followed closely by the case in which steamed potatoes 
were spaded in. The plats which received manure gave results which 
indicated a very limited presence of the scab fungus. While the exper¬ 
iment was somewhat limited, it was interesting to notice the almost 
entire absence of scab where the infested potatoes were fed to cattle 
and the manure idaced on the land. This seems to indicate that there 
is little danger in disposing of scabby potatoes in this manner. 

An additional experiment is reported in which a number of solanace- 
oiis i3lants, together with a miscellaneous lot, were tested to ascertain 
their susceptibility to the scab fungus. Of the solanaceous plants, only 
the roots of tomato, i>ei)per, tobacco, and Datura stramonium showed 
any evidence of the fungus. Sweet potatoes gave no indications of the 
disease. Artichokes, cardoon, chicory, salsify, parsnips, and 0 varieties 
of radishes were tested, and while all the varieties of radish were more 
or less disfigured by scab, the other plants remained free. 
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The influence of drought on vegetation (pp. 360-362).—The year 1897 is 
said to have been remarkable for excessive rains in July and for 3 
periods of drought during the growing season, the influence of which 
on vegetables and ornamental plants is stated. 

Experiments with sweet potatoes (pp. 362-372).—In continuation of 
work reported on sweet-potato diseases (E. S. R., 9, p. 055), the effects 
of sulphur and kainit were again tested, difterent plats receiving 800, 
600, 400, 300, and 200 lbs. of the fertilizer. Two varieties of sweet 
potatoes were used, Nansemond and Jersey Red. The results indicate 
that sulphur is valuable as a remedy for the prevention of the soil rot, 
and that it may be advantageously used in connection with kainit. 

Experhnents in spraying for asparagus rust (pp. 372-376).—The exten¬ 
sive experiments with fungicides showed tliat while they did not pre¬ 
vent the disease they reduced it fully one-fourth. 

Experiments with pear blight (pp. 377-3S3).—The author reports upon 
a series of experiments begun on an orchard placed at the disposal of the 
station, the present report being confined to the effect of winter and 
summer pruning. In general it may be stated that while the winter- 
pruned trees were cut back the heaviest the ])ears were much larger 
and yielded about as great a (juantity as the summer-pruned ones, the 
difference between the 2 forms being very slight. Tlie experiments 
testing the effect of cultivation and the use of fertilizers on the devel¬ 
opment of blight are to be continued. 

(Greenhouse experiments with violets (pp. 383-394).—The leading fungus 
diseases of the violet arc said to be the leaf spots (Cercospora riohe)^ a 
second form of leaf spot (Phyllosticta vioUv)^ Ascoehyta viola\ Marsonia 
vloUv^ Glaosporiiim riohe, an anthracuose due to an undescribed Colle- 
totrichiim, a mildew (/Vnnio«jfK>m vioUv)^ and Zygodesmus alhidus. In 
addition to these nematodes are one of the most serious troubles of 
violets. During the winter of 1896-97, experiments were conducted in 
the greenhouse in which the effect of depth of soil, fineness of mixture, 
drainnge, mulching, watering, subirrigation, fertilizers, manure, aera¬ 
tion, spraying, and soil fungicides were tested. A depth of soil of 5 
in. seemed to give best results. The coarscvst soil, i. e., that which did 
not go through a sieve with a halfinch mesh, gave best results. 
Where sand was added in different quantities to fine soil but little 
difference was noted. The experiment in soil drainage seemed to indi¬ 
cate that the use of rock bottom for drainage is useless. Increasing 
the amount of manure was followed by beneficial results. There was 
no leaf spot or other foliage disease which seemed to interfere with the 
growth of the plants, but attacks of nematodes were very apparent, 
many of the plants being badly galled. 

Field experiments were conducted with violets in which soil treat¬ 
ment with lime, sulphur, cfirrosive sublimate, and kainit were tested, 
the intention being to note the results of this soil treatment on the 
winter plants. All the treatments greatly reduced the formation of 
nematode galls on the roots, and in many cases wholly prevented them. 
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Some important pear diseases, B. M. Duggar {New YorJc Cornell 
Sta. Bui. 145j pp. 596-627j Jigs. 16j dgm. 1 ).—Notes are given on pear- 
leaf spot, leaf blight, pear scab, and pear blight. 

The leaf spot due to Septoria piricola is said to bo widely distributed 
throughout the State, and while the fungus is one of the most important 
from an economic, standpoint, it seems to have been almost wholly over¬ 
looked or neglected. Perhaps one of the earliest mentions of this disease 
was that by G. F. Atkinson.' It is usually confused with the ordinary 
leaf blight, due to Eniomosporium maculatnm. The leaf spot, as it 
appears on the green leaves, is usually larger, more sharply defined, and 
somewhat angular, being roughly limited by the subdivisions of the 
venation. The center of the spots is grayish-white, dotted with minute 
l)ycnidia. Surrounding this is a brown zone, which freciuently shades 
off into a jmrplish color. The cluster of fruiting bodies in the center 
of the spot is a very evident characteristic. 

The author reports the disease as probably occurring all over the 
State of New York wherever pears are raised, and also in Pennsylvania, 
Maryland, Virginia, Alabama, and elsewhere, llis investigations seem 
to indicate that different varieties are subject to the disease in varying 
degree. Anjou, Seckel, Bose, Bummer Doyenne, and Bartlett are (piite 
subject; Louise Bonne, Olairgeau, Clapp Favorite, Flemish Beauty, 
and otliers to a less extent; Duchess very slightly, and Kieffer and 
Winter Nellis are apparently free from it. 

An experiment was conducted in which Bordeaux mixture, ammonia- 
cal copper carbonate, and potassium sulphid solution were sprayed on 
Bartlett and Seckel trees for tlie prevention of leaf spots. Thne 
sprayings of Bordeaux mixture gave almost complete protection against 
the disease. The occui rence of leaf spot on nursery stock has also 
been investigated, and some attempts have been made to iirevent injury. 
In this case, as in the trial in the orc.hard, Bordeaux mixture gave the 
best results. The microscoiuc characters of the fungus are given at 
some length. The author states that the fungus is evidently to be 
referred to t^eptoria piricola. He has comimred American specimens 
with specimens from Europe and found that they agree in almost every 
particular. 

The leaf blight of pears has also been studied in connection with the 
leaf spot, and the author states that tlie spots of the leaf blight are 
usually smaller than those of the leaf spot, are more nearly circular, 
and not so clearly defined on the under surface. On t he fruit the spots 
of leaf blight are red at first, but soon become darker. The drying of 
the epidermal hells may cause cracking to a considerable extent, as in 
the case of the pear scab. The leaf-spot fungus in no case attacks the 
fruit. The microscopic characters, distribution, and remedies of leaf 
blight are given. 


^ Garden and Forest, 10 (1897), p. 373. 
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The pear scab {Fusicladium pirinum) is figured and described at 
some length. The author states that his investigations on the pear 
fruit have shown that the principal stroma of the fungus is undoubt- 
edlj^ subepidermal. The fungus is said to pass the winter in the bark 
of twigs, producing in tlie spring a crop of spores to infect the young 
branches, leaves, and fruit. A winter stage of the fungus is reported 
from Germany as belonging to the genus Venturia. The possible iden¬ 
tity of the i)ear and ajVple scab is briefly considered, but most of the 
recent work is said to show that the two fungi are specifically differ¬ 
ent. As is the case with other pear diseases, there is considerable 
difference in the susceptibility of the different varieties. Three appli¬ 
cations of Bordeaux mixture, the first made just before blossoming, 
the second immediately after tlie petals have fallen, and the third 
about 2 weeks later, are generally sufficient to prevent attacks of this 
fungus. 

The pear blight or fire blight, which is due to Bacillus amylovorns^ is 
figured and described at considerable length, the conclusions of the 
author agreeing with those expressed by B. M. Waite (E. S. K., S, p. 70()). 

Under each of the diseases described the author gives a brief 
bibliography. 

Studies on bean anthracnose, E. Gain {Compt, Rend. Acad. Sei. 
Parisy 1^7 {18f)S)y No. ,9, pp. 2()<)-20i ).—^The author has made a study of 
the anthracnose of beans due to the fungus CoUetotrichum lindemu- 
thianuiUy paying particular attention to the effect the fungus ])roduces 
upon the seed. He reports that authracnosed seeds are less dense than 
sound ones, the difference amounting with one variety to from 3.4 to 
4.8 i)er cent and in others as much as 8 per cent. The germinative 
ability of divseased seed was also studied, and it was found in a series of 
experiments that 10 per cent of the seeds did not germinate, while only 
46 per cent made viable plants, the sound seed producing 08 i»er cent. 

Experiments were conducted in the laboratory and in the field to test 
the propagation of the disease by seed and other means, and it was 
found that it spread (juite easily from diseased seed, the presence of 
spores placed on a seed or in the soil. 

The conclusions, briefly summarized, show that diseased seeds are 
easily recognized by their lessened specific gravity and lower germinat¬ 
ing power. Plants from diseased seed are less resistent to subsequent 
attacks and seldom develop equal to those from sound seed. The 
distribution of the disease is easily effected through the vsoil or seed. 
The author recommends that seed be carefuly hand-selected before 
planting and the lighter seed thrown out. 

A cure for the lily disease, H. Byatt {Oard. Chron.y 3. ser.y 24 
(189S)y No. GOSy p. 42 ).—The author gives an account of his attempts to 
prevent the occurrence of this disease on Lilium caudidtm. The method 
of treatment, which he claims has proved successful, consists in remov¬ 
ing the bulbs from the ground and, after they had dried, sprinkling 
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them well with flowers of sulphur and putting them in large paper 
bags. They are then well shaken until the sulphur has worked into 
the bulbs thoroughly, and while still covered with the powder are 
planted. This treatment was first tried in 1896, and the crop produced 
showed a marked improvement in the flowers, the plants seeming to 
be entirely free from disease. 

Septoria graminum, a parasite of wheat, L. Mangin {Gompt Rend, 
Acad, Sci, Varis^ Jfd) (1S98), No. ^O^pp, 1438-11^10), —The author calls 
attention to the parasitism of this fungus, it being sometimes considered 
a saprophyte, and shows that under certain conditions of weather it 
undoubtedly becomes parasitic on the leaves of winter wheat, lie states 
that a mild and rainy winter favors the extension of the para^site, 
and reports having found it abundant on the leaves in February, the 
pycnidia carrying spores in an advanced state of germination. Keports 
are given of inoculation experiments made in February, March, and 
April, in which the spores were placed on the leaves and the leaves 
kept damp either by means of contact with filter paper or under bell 
jars. In about seven days all the leaves which had been treated 
began to turn yellow, and a week later their tips became blanched and 
in the dead tissues the characteristic pycnidia of the fungus made its 
appearance. The author considers the parasitism of Septoria (jraminum 
established, and states that the damage done by the fungus v/dn be 
easily seen in fields of winter wheat in the spring, the diseased leaves 
being smaller and of a dillerent color than normal. 

Wood ashes and apple scab, S. A. Beach {Neic York State Sta, 
Bui, 140 j pp, (W5-680), — The author reports an experiment continued for 
5 years in which liberal applications of hard-wood ashes were given 124 
trees to test the effect of such treatment on the prevalence of api)le 
scab, the theory being that the application of the ashes would induce a 
much more vigorous growth of the tree and so render it resistant to 
disease. The treated sections of the orchard showed in many cases {in 
improved appearance of foliage, but there was no evidence of an increase 
in immunity from the disease. The author concludes that under the 
conditions of the investigation a liberal apiilication of hard wood iishes 
to the soil does not increase the immunity of apples from apple scab. 

The communicability of potato-stem blight, F. C. Stewart {New 
York State Sta. But, 138^ pp, 032-631), —The author conducted experi¬ 
ments to ascertain if possible the communicability of the potato-stem 
blight described by him (F. 8. R., 8, p. 235). So far as his investigations 
go, the disease is not due to bacteria or fungi, but appears in all proba¬ 
bility to be dxite to some impairment of the physiological functions of 
the plant. The results ot the experiments give strong evidence that 
the disease is not communicable. Although they show that a fair yield 
of healthy tubers may be obtained from diseased seed, the planting of 
such seed is not recommended. 

Attempts were m{ide to inoculate the disease ui)on other closely 
related plants but without success. 
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The effect of plowing under green rye to prevent potato scab, 

F. C. Stewart {New York State Sta.Bnh 138^ pp. 629-631). —Tlie wide¬ 
spread notion that potatoes will be free from scab if grown on soil on 
which green rye has been plowed under just before planting was inves¬ 
tigated by the author. The land used for the experiment was fairly 
uniform and in 18i)6 hsid grown a crop of potatoes which was so scabby 
that a large part of the crop was unmerchantable. Rye was sown on 3 
alternating ])lats October 12 and was plowed under April 26, being at 
that time about 6 in. high. The plats were ])lantcd April 28 and half 
of all the seed tubers were soaked in corrosive sublimate before planting. 
The yield of the various plats is tabulated, and it appears that the 
total yield as well as the proportion of those free from scab was less on 
the plats where green rye had been turned under than on the others, 
while the unmerchantable tubers were considerably in excess on these 
plats. The conclusion drawn from this experiment is that the practice 
of ])lowing under green rye to jnevent potato scab is not to be recom¬ 
mended, inasmuch as it tends to increase rather than diminish the 
amount of scab and may also reduce the yield. The large amount 
of scab on all the ])lats showed the uselessness of treating seed with 
fungicides when they are to be planted in soil known to be scab-infested. 

Department of bacteriology, H. 11. Lamson {New Hampshire Sta. 
Bnl, ieV, pp, U7). —A report is given of work carried on during the 

year, partly in continuation of work x)reviously reported (K. S. R., 0, p. 
763). Brief notes an‘. given on leaf spot of apples, orange rust of 
(piinces, and black knot of plums and cherries. For the leaf spot, due 
to Phyllostieia pirini^ applications of Bordeaux mixture seem to have 
had but little effect. The orange rust of quince trees was also but little 
affected by the treatment, and the results of experiments conducted with 
Bordeaux mixture for the prevention of black knot will not be apparent 
until the season succeeding the application of the fungicide. 

A brief report is made on the use of Ceres pulver for the prevention 
of smut of oats and barley. But little smut occurred in any of the 
grain, but the author thinks there was slightly less where the seed was 
treated than in the other lots. 

Experiments with potato scab in which the effects of different ferti 
lizers were tested were continued, as well as experiments for the jire- 
vention of early and late blight. 

An experiment was undertaken with Nitragin, but the culture was 
too old when used and the trial was made on so small a scale that no 
conclusions can be drawn. 

Effects of common salt on the growth of carnations and car¬ 
nation rust, F. 0. Stewart {Neiv York State Sta. Bui. 138, pp. 634- 
636). —Some florists having advocated the use of a solution of salt in 
the form of a tine sjn'ay on the foliage of carnations, believing that *it 
prevented the attacks of rust {Uromyces caryophyllinus) and also gave 
the plants more vigor, the author conducted a series of experiments 
with 50 rooted emttings which were potted in 6 in. pots, sunk in soil 
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out of doors. They were divided into different lots and treated at 
intervals of 2 weeks with different quantities of a 2^ per cent salt solu¬ 
tion, the different lots receiving daring the investigation 10,40,80, and 
200 (*c. of a salt solution. In 1897 this experiment was repeated, the 
dates of application of the salt solution being May 18, 28, June 11, 25, 
July 9,23, August 7,20, and September 3. lloth the experiments show 
that it was useless to try to prevent the rust by the use of salt solu¬ 
tions, either applied to the soil or on the foliage, and that such applica¬ 
tions of salt did not aid in the growth of carnations. 

Further experiments on spraying cucumbers, 1'. 0. Stewart 
{New Yorl: /State /Sta. BuL pp, (lW-6f4 ).—Experiments reported on 
the effect of spraying late cucumbers (E. S. It., 9, p. 248) were continued 
with early cucumbers. Eight rows of 25 hills each were planted early 
in May, and 4 ot* the 8 rows were kept well covered with Bordeaux 
mixture throughout the season, 14 ap])lications being given the plants. 
The w<‘ather was rather unfavorable for the growth of cucumbers, yet 
they did fairly well. The first disease to make its appearance was the 
bacterial wilt disease, which appeared about August 2, and during the 
following 2 weeks killed about 50 plants on the unsprayed plat and 
only 5 or 0 on the sprayed. On August 11 there were traces of anthrac- 
nose on the unsprayed plat, and toward the end of the season it was 
very destructive It also did some damage on the sprayed plat toward 
the close of the season. The downy mildew api)eared about tlie same 
time on the unsprayed plat, where it spread rapidly and did much 
damage, but did not attack plants on the s))rayed plat. A careful rec¬ 
ord was made of the number and weight of the fruits of the different 
ifiatsandthe increase in number of fruits and weights duo to the spray¬ 
ing as shown. In general it is stated that on Long Island it is unneces¬ 
sary to begin spraying cucumbers until the middle of July. The downy 
mildew is easier to control by sjmiying than the anthracnose. The 
prevalence and destructiveness of the downy mildew of the cucumber 
on Long Island during 1896 is noted, and it is shown that it was more 
destructive that year than the year following. A relation between the 
appearance of this disease and the rainfall has been claimed, but the 
author states that probably the high temperature the first year had 
more effect than the rainl’all. 

For the pur])ose of ascertaining to what extent the downy mildew can 
be controlled when an entire field of cucumbers is sprayed, a coopera¬ 
tive experiment was conducted in which an acre planted to cucumbers 
was sprayed 8 times with Bordeaux mixture 1 to 8 formula. The dates 
of spraying were July 22,30, August 7,16,25, September 4,13,20. The 
experiment was terminated by a killing frost on the night of September 
28. The total yield of fruits is given, showing that the production was 
slightly in excess of 100,000 for an acre, the average yield on Long 
Island in 1897 being about 20,000 per acre. 

The common observation that downy mildew is less destructive to 
cucumber plants when partly shaded led to an experiment in which 
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sweet corn was alternately planted with rows of cucumbers. The 
unshaded plants made considerably better growth than the shaded 
ones, and there was no appreciable difference in the amount of anthrac- 
nose and only a slight difference in the amount of downy mildew. Con¬ 
sequently it seems improbable that shading can be advantageously 
employed as a preventive of downy mildew. 

The author reports the presence of the downy mildew {Plasmopara 
ciihensu) on the winter crook-neck squash {Cuctmis moschatu)^ this 
being a new host plant for tlie fungus. 

Suggestions on spraying, H. P. Gould {New Yorh Cornell Sta. 
Bui, 144j pp, 579-58(i), —Some notes on spraying arc given to supple¬ 
ment the information contained in previous bulletins of the station. 
The summary is as follows: 

Many of tho recently introduced insecticides and fungicides arc no better than 
some of tlio older and better known materials, and they an* sometimes inferior to 
them. Arsenite of lime prepared according to the <lirectionM of J)r. Kcdzic seems 
to be the best substitute for Paris green. Powdered llordeanx mixture has not given 
good satisfaetion with ns. Certain modifications of Hordeuux as ])ro])Osed by Hal- 
stod may possess some advantages over the common formula for sj>eeial purposes. 
In spraying for insect foes, the kin<l of material used must be governecl by the feed¬ 
ing habits of insects for wbi<‘h the treatment is made. Hordeaux niixtun* seems to 
lessen the ravages of the striped cucumber beetle, as also the Ilea-beetle. Tlu>rough- 
ness ill spraying is ou© of the most important elements of success and one often dis¬ 
regarded. Spray at the proper time. Under no conditions spray with poisons when 
fruit trees are in full bloom. 

The present status of the biology of rust fungi, H. Klkbaiin {Hot, Ztg,, 56 
{im), fly Xo,10yi)p,U5-15S), 

Recent investigations on grain rusts and other injurious fungi, A. ]>. Frank 
(Nachrechien aus Kluh, Landw, JSerlin, lS9Sy xVo. SSSy pp, SI 15-34IS; SS9y pp, 
342J-3424). 

Notes on Puccinia lycii, P. Magnus (Uedwigia, 37 {lS9S)y Sup.y No. S-4y pp, 
91-93yfiijs.6). 

On the present status of the cereal rust question, J. Eriksson {Her. Deut. Hot. 
Oesell.y 15 {1397)ypp, 1S3-194; ahn. in ZUchr. Hjianzcukrank.y S {lS9S)y No, Sypp. IGSy 
109). —The substanee of this article has «droady appeared (E. S. K., 10, p. 310). 

Recent observations of Eriksson on the rusts of cereals, C. B. Plowright 
{(iard. Chron.y 3. ser.y 24 (1898)^ No. 015, pp. 209,270 ).—Pajier read before the British 
Mycological Society, September 10,1898. 

The asparagus rust, F. A. Waugh {(iard, Chron., 3, ser., 24 {ISOS), No. 607, p. 
120 ).—A brief account is given of Puccinia asparagi in the eastern United States. 

Fungus diseases of hoUyhocks, B. I). IIalstkd (.Inter, Florist, IS {1S98), No. 523, 
pp. 1342, 1348, Jig, 1). —Brief notes are given of Cercospora althwina, Phgllosticta 
althivina, (hlletolriohum althra', and Paccinia malvacearum. 

Chrysanthemum rust, B. 1). 11alstki> {Amer. Florist, IS {1898), No. 522, p. 1312, 
Jig. 1). —This disease is popularly described, and a warning against it is given to all 
growers. 

Chrysanthemum rust, O. Masske (Gard. Chron,, S , ser., 24 {1898), No. 615, p, 269, 
Jig, 1), —Notes are given of Puccinia hieracii, its occurrence and means for combating 
it. Reprinted in Amer. Gard., 19 (1898), No. 200, p. 727. 

Wood ashes not an apple scab preventive, F. H. Hall (iVeir York State Sta, 
Bui, 140, popular ed,, pp, (?).—This is a popular summary of Bulletin 140 (see p. 452). 
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experiments for preventing potato soab, Tjsichert {Ztuchr. Spintu8ind,f 189S, 
No, IS, p. 110), 

Experiments in infecting soil with potato-scab fungus, B. D. Halstbd (Amer, 
Card,, 10 {tSOS), No, ISl, pp, 4So, The experiments show the possibility of 

infecting soil with the fungus several months before planting the crop. The scabby 
tubers were applied directly and fed to stock and the manure aj^plied with similar 
results. 

Potato scab, K. Helms (/Vodweers’ Gaz, and Settlers' Itec, [ ly'cst. Australia^, 0 (ISOS), 
No, 0, pp, iiSS-SS4).—Vopu\Ar notes are given on the cause of potato scab and sug¬ 
gestions for its prevention. 

One cause of the brown or black rot of cabbages, E. F. Smith (Ztschr, PJlanzen- 
krank., S (ISOS), No, 3, pp, 134-1S7, pi, f).—Tho author summarizes the results of his 
investigations on the black rot of cabbages due to rseudonionaH eampestrh. More 
extemh'd accountH of the investigations have been given in Farmers’ Bulletin 68 
(E. S. R., 1), p. 819) and in Centbl. Bakt. u. Par., 2. Abt., 3 (1897), p. 284 (E. S. R., 9, 
p. 847). 

A bacterial disease of mulberries, D. McAlpine (Ztschr. Pjlanzenkrank,, S (ISOS), 
No, 3, pp. li.i, 143). —The author briefly describes a bacterial disease of mulberry 
twigs which has appeared in various parts of Victoria, Australia, and states that 
th(‘ specific organism is probably that <lescribed by Boyor and Lambert as Pacterium 
mori. 

Club root of cabbage, 1*. Hi:xnin(ss (Ztschr. Pflanzenkrank., S (ISOS), No. 2, 
p.l24), —In a brief note the author states that the characteristic formations caused 
by Plasmodiophora hrassiew have been found on the Nasturtium palustre and Ilaphanus 
raphanistrnm. 

Sorghum blight and the bacteria which cause it, F. F. Bruyning (Arch. Neer- 
land. SH. Exact, et Nat., ISOS, No. 4-/)). 

Relation of temperature and growth of vine to black rot, 0. Cazkaux-Cazalet 
(Her. Vit,, ISOS, No. JI7, pp. 173-170; 21S, pp. 201-20S; 210, pp. 220-23,1), 

Root rot of coffee, F. Noack (Ztschr. Pflanzenkrank., S (ISOS), No. 3, pp. 137-142 ).— 
The author describes a root rot of ooffeo, which is snid to be duo to nematodes. They 
a])pcar to attack most severely the. taproot, and the plant dies within a lew years, 
dependent upon the vigor of tlie tree. The. author states that by early and repeated 
local applications of carbon bisulphid the injury may be reduc<5d to a minimum. 

The violet disease, B. D. IIalstkd (Amer. Florist, 14 (ISOS), No. ,^>il,p. 310 ),— 
Notes are given on Cercospora vioUc and Phyllostivta vioUv, with suggestions for pre¬ 
venting their attacks. 

Leaf spot and fruit rot of tomatoes, B. D. Halsted (Amer. Gard,, 10 (ISOS), 
No. 1S3, p. 4GS, fi<j8.2). —Notes are given of these diseases and methods followed for 
their prevention. 

Phyllosticta hortonun on eggplants, B. D. Halsted (Amer. Gard., 10 (ISOS), 
No. IS7, p.,G31,fig.l). 

A palm-leaf blight, B. I). Halsted (Amer. FloHst, 13 (ISOS), No-. 526, p. 1426, 
figs. 2). —Illustrated notes lire given of a blight of Livistonia rotundifoUa duo to Col- 
Ictotrichum sp. 

Exobasidium vitis, A. Potebnia (Arh. Naturforsoh.-Gesell. Charkoto, 31 (1S07), 
pp. 25-27, pi. 1; ahs. in Hot, Centbl., 75 (ISOS), No. 4-5, pp. 122, 123). 

Concerning the destruction of barley by a new fungus parasite (Separatefrom 
Wchnschr. Jlrau., 15 (1S07), No. 42, pp. 2). 

The Bermuda lily disease, 0. A. Bishop (Florists^ Exchange, 10 (ISOS), No. 35, 
pp. 332,833). —A summary is given of the report of the author concerning this dis¬ 
ease. It is said to bo due to the following causes: Heavy manuring with barnyard 
manure; repetition of crop on the same ground; reduced vitality; bad selection of 
stock, and insufficiency of^plant food. All those render the plant subject to fungus 
attacks. Directions for soils and manures are given, and whore the plants are 
attacked by fungi and insects, spraying is recommended; formulas being given. 
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The lily disease in Bermuda, A. L. Kkan {New England FlotHst, 4 {189S)y No, 16, 
p. 183 ),— Popular notes on thin disease. 

Gumming of stone fruits, S. A Peach {Amer, (iard,, 19 {1898), No, 193, p, 606,) — 
Compiled information on the cauKo <if ^timming of stone fruits. 

Violet diseases, W. G. Sai.tpouh {Amer. Hard., 19 {1898), No, 188, p. 843^ fig. 1 ).— 
Suggests remedial treatment. 

Concerning the cause of the ‘‘ sereh ” disease of sugar cane, a review of the 
investigations and theories of Wakker, W. KiU cjer {Dent. Znckirind., 33 {1898), 
p. 228; abn. in Centhl. lialct. n. Par., 2. Aht., 4 {1898), No. 12, pp. 824-826). 

The influence of fertilizers on the diseases and injuries of the vine, P. Costk- 
FtX)RKT {Influence des engraia aur lea maladies et accidents de vegetation dc la rigue. 
Montpellier: llamelin frerea, 1S9S, pp. 31). 

The fungus foes of the farmer, P. D. IIalstep {Pennaylrania Dept. Agr. Upt. 1897, 
pp. 678-602, figs. 6). —Tho author figures and properly <l<‘8cribos a number of the 
more common fungi which attack economic crops. 

A review of the sugar-cane diseases of Java, II, L. Zehntner {Arch. Java. 
Suilerind,, 1897, pt. 19, pp. 81; aba. in Ztschr. Pflanzenkrank., 8 {1898), No. 3, pp. 
161-163), —This pjirt of the author’s work on the diseases and enemies of sugar cane 
deals wholly with those injuries caused by animals. 

Work upon some diseases of plants in 1897, V. II. Hall {New York State Sta. 
Bnl. 138, popular ed,, pp. 6). —A popular summary is giv(‘U of flio rc'sults published 
in Pulletin 188 of the station (sec pp. 452-4.51). 

Bar cockle in wheat, P. Helms ( Producera* (iaz, and Sctilers^ Pec. [ ircst. Ansiralia'}, 
6 {1898), No. 4, pp. 280-283, flga, 2). —Tho author figures and describes tlu‘ efiV‘ct of a 
nematode attack on wheat, the result b«*ing large galMike formations in place of 
th<' grain. As a. possible means for the prevention of the destructive attacks of this 
parasite the fjjllowing of fields and tin* alternation of croj>s are recommended. 

An albuminous Bordeaux mixture, Cazenkuve {f igne Franc., 1898, No. 4, pp, 
81-83), 

Spraying for the destruction of fungi and insects, S. T. Maynard {Masaachu- 
set Is Hatch Sta. Pul. 82, pp. 15-19 ).—The author gives formulas for tlie preparation 
uud directions f<»r the, U8<^ of Ilordeaux mixture, dilute co})por sulphate, and kero¬ 
sene emulsion. A 8]»ray calendar is given in whi<‘h the tiim^ of appli(*ation and 
fungicide or insecticide reciuired is moiitioued for tho preveutiou of fungus aud 
insect attacks on diffenMit fruits and vegetables. 

Preventive treatment in plant disease—hybridization and inoculation, II. 
Tryon {Queensland Agr. Jour., 2 {1898), No. 6, pp. 811-510). —A discussion of iuocu- 
latiou for plant diseases aud breeding resistant varieties. 

ENTOMOLOGY. 

Report of the entomologist, J. B. Smith (New Jersey Stas. Rpt 
1897jpp. 397-4911^ ph.S^ figs. 19 ),—In the general review beginning his 
report the author notes the following insects and their injuries during 
the year: The army worm and Hessian lly, both of which seem to have 
disappeared; the pear midge, which seems to be actually stamped out 
iu certain localities; the sinuate pear borer, which is held in cheek; the 
wood leopard moth; the maple pseudo-coccus, which is present iu small 
numbers; the harlequin cabbage bug, which seems to have been decid¬ 
edly checked by the cold, wet spring, aud early summer; tomato louse; 
strawberry-root louse, troublesome in 1890 but apparently absent in 
1807; the San Jos<3 scale, to which more time was given than to any 
other insect; cutworms; leaf rollers; strawberry weevils, locally inju¬ 
rious; white grubs, reported as strawberry pests but not as seriously 
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injurious; potato beetles, for which arsenate of lead is recommended; 
a tortoise beetle {Coptocycia elavata)^ a new pest rejjorted from Decker- 
town in June, where it was eatings off potato stalks; rose chafers, which 
seem to be on the increase; Lemnium tnlipiferfc; root webworras; 
Crioccris lJ2-piinctata; cabbajje worms; sawdies; Selimdriw caryw; ba^?- 
worins; codling moths; plum curculio; the round-headed apple-tree 
borer; pear-blister mite; ])ear slugs; lig eater (Allorhma nitida); 
Procris americana; and Monahammns titUlator, 

A study was made of Paris green as an insecticide. Sam])les were 
obtained from a large number of Arms, and analyses made which 
showed that they ranged in arsenious oxid from 41.51 to 08.59 per 
cent. Variations were found even in different samples from the same 
manufacturer. Explanatory letters were received which, though not 
dire(*tly so stated, admitted the possibility of a variation of 15 ])er cent. 
This was not considered by the firm from which the h‘tter came to be 
worth considering from a ])ractical standpoint, but from this statement 
the author dilfers, stating that thedifference of even 10 per cent of 
arsenic may make all the difference between an effective and an ineffect¬ 
ive application.'’ From obtainable facts it api)ears that Paris green 
even under the best conditions varies greatly in the percentage of 
arsenic and that it may be present either as an arsenite or as an arsen¬ 
ate. Difficulties increase with the size of the quantities manufactured 
so that a difference of 25 per cent may exist in the abwsolutely unadul¬ 
terated product, lienee it follows that the material as used by farmers 
is found to be unreliable and the results inconsistent. As an alterna¬ 
tive the use of arsenate of lead is suggested. The formula given for 
it is 4 oz. arsenate of soda and 11 oz. acetate of lead dissolved sepa¬ 
rately and tlien mixed. The resulting solution is to be added to 100 
gal. of water for most insects, to 80 gal. for more resistant insects, 
and to 50 gal. for potato beetles. This insecticide is strongly recom¬ 
mended. 

Experiments were made with emulsion sprayers in which the emul¬ 
sion was obtained by mechanicjil means, which developed considerable 
variation in the degree of reliability. I’he Success Ihnulsion Sprayer 
was found to be wholly unreliable with mixtures in the proportion of 
1:20, which proportion was actually never obtained in the spray, the 
proportion ranging all the way from 1; 100 to 1:15. Mixtures at the 
rate of 1:15 exhibited much less variation, the spray showing from 
7.3 to 10.5 per cent of kerosene. At the rate of 1:10 and 2:10 the 
results were jxactically uniform. 

Experiments were also made with kerosene, which are reported in 
considerable detail. The general conclusions have already been given 
in a preliminary bulletin (E. S. R., 7, p. 515), as were also the author’s 
conclusions resulting from experiments with dendrolene and whale-oil 
soap, and from his study of the San Jose scale; but it may be noted in 
regard to the last insect that the author now finds it simpler to make a 
list of the plants that the insect does not attack rather than those 
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affected by it. A curious case of the persistence of the scale may be 
noted. One of the authoris correspondents cut off his currant bushes 
early in the spring close to the surface of the ground, covering the stems 
with several inches of soil and allowing the young currant shoots to 
make their way through it. In most cases the scale made its way up 
through the soil and took possession of the shoots. 

Concluding, the author thinks that every effort should be made to 
domesticate any known enemy of the scale, and that the introduction 
of Sphmrostilbe should be systematically carried on until the disease 
exists in all places where the scale is known to occur. But this is 
advised not with tlie hope of extermination so much as the lessening 
of the cost of control. The author also notes that it would be advis¬ 
able to investigate the (piestion as to whether Japan is really the 
homo of the scale. He thinks it is not beyond the bounds of possibility 
that Nature will in time come to the aid of the farmer, and states that 
had the present season continued wet throughout the scale would have 
lost ground everywliere and gone into winter quarters in an enfeebled 
condition. 

Report of the department of entomology, C. M. Weed {New 
Hampshire Sta, UuL /(S, pp, 1 iH-1 i5^ fips. s ),— Observations on the tent 
caterpillar, its food plants, parasites, etc., are reported. The author 
says; 

list of food plantH of the Anioricaii tout catorpillar is long and varied, and 
when compared with other catcrpillais a peculiar fact is noticeable. In most cases 
where the food is varied the insects (ontinc theinsehes t») certain orders of plants, 
usually nearly related to each other, hut the i>nme ro(|nisite with the present species 
seems to he that tht) plants sliall he of a shrubby nature. The members of the rose 
family seem to he the natural foo<l of the tent caterpillar, and very few, if any, of 
the shrubby and arboreal members of this family escaped. 

Notes are given on the forest tent caterpillar, and the differences 
between it and the common tent caterpillar are pointed out. The 
cankerworm has done considerable damage in some localities, but in 
regions where it was destroyed by spraying in 1895-9(5 the outbreak 
appears to have been checked. Brief notes are given on the codling 
moth, oyster-shell bark louse, and scale bug. 

Insects of the year, G. H. Perkins ( Vermont Sta, BuL 60^ pp, 3-lfij 
fi9»- 5 ).—The bulletin gives notes on the insects which have been most 
common during the year and suggests treatment. The array worm and 
the chinch bug did not injure crops during the wseason. Currant and 
cabbage worms, horn flies, railroad worms, and aphids gave consider¬ 
able trouble. The forest tent caterpillar was unusnally abundant and 
destructive, especially to the apple and sugar-maple trees, often defo¬ 
liating them. The oyster-shell scale of the apple was very injurious in 
some orchards. The San Josi? scale has appeared in one place in the 
State. The round headed apple-tree borer was very troublesome in 
several localities. The flat-headed borer also gave some trouble, but 
was less injurious than in the preceding year. 

10222—No. 5-5 
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Four usurious insects, D. A. Saunders {South Dakota Sta, Bui. 
57^ pp. figs. 19). —The author considers the Rocky Mountain 

locust {Melanoplus spretus)^ grain aphis {Siphonophora avence)^ spotted 
blister beetle [Epicauta maculata)^ and Uhler’s green plant bug (iio- 
derma uhleri). The latter insect was first noticed in South Dakota 
in 1805. It has spread rapidly until it is now distributed over at least 
10 counties. It is estimated that in 1897 3,500 acres of small grain and 
800 acres of corn were totally destroyed by this insect. The young 
insect shows a special liking for turnips, radishes, potato blossoms, and 
young sweet corn. Cabbages, beets, and ruta bagas were also attacked, 
but not well liked. Onions, parsnips, lettuce, tomatoes, carrots, and 
watermelons and cucumbers, were hardly touched. 

The insetit inserts its bill beneath the epidermis of the soft, suecnlont part of the 
plant and draws so luncli nourishment therefrom that, especially wln*ro the bugs 
are abundant, the plant seldom roeovers. Wheat is not distiirbi'd until it is in the 
milk; the bugs tlnui attack it in great numbers, 25 or more to a. single head. A 
careful examination of many heads of wheat <»htained from tlie infested regions fails 
to show any kernels that were missed by the hugs. 'Phe destroyed heads of wheat 
areas light as straw, there being nothing left in the ehatf hut the shrunken and 
shriveled hull of the grain. Sections made of such grains, the central part <»f which, 
in healthy grains, is densely packed with starch, is entirely empty and the gluten- 
containing cells contain but a few scattered grains. 

The cornstalk is attacked early in the season; when it is a foot or two in length 
is when the greatest damage is done to it. In fact, if the hugs ar(‘ niuinu'ous it is 
entirely d<*stioyed. Lat<'r in the seasiui they also attack the young ears, hut at this 
time are not so destructiv^e.” 

As to remedies, the author says: TJiidoubtcdly tlie best thing to do 
is to thoroughly and systematically burn every waste field, weed patch, 
and uncultivated ground.” The burning sliouhl be delayed until all 
the bugs liavo come out of their winter (piarters in the ground, unless 
the early ones begin to migrate. »So far as known the bugs do not 
burrow in the native prairie. 

The codling moth, M. V. Slinuerland {New York Cornell Sta. 
BuL y//2, pp. 69^ figs. :2l^pl. 1). —Some general historical notes on the 
codling moth are given. The author estimates that from oue-fourth 
to oue-half of the annual apple crop of the United States is destroyed 
by the codling moth—more than by all other insects combined. Among 
the food plants of the insect are noted apples, pears, wild haws, crab 
apples, and quinces, and the insect sometimes works on such stone 
fruits as plums, peaches, and cherries. The insect is described and 
figured in its various stages. Its life history is discussed at length, 
many quotations being made from old as well as recent literature. In 
regard to the place and time of laying the eggs the author says: 

During the past two yeai-s we have seen hundreds of the eggs on apples in New 
York orchards, and have never yet seen one on or down in between the calyx lobes 
on the so-called blossom end. We have seen eggs near the calyx, in old ourenlio 
scars, near the stem, and have found what, appeared to be codling moth eggs even 
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on the leaves of the tree. Most of the eggs we found were glued to the shin, appar¬ 
ently without much choice as to locution, on the smooth surface of the fruit. . . • 

“From the only definite evidence wo have, one can not escape the conclusion that, 
in the nortliorn lialf of the United States at least, most of the eggs of the codling 
moth are not laid until a week or more after the petals of the blossoms have fallen 
from most varieti<^s of apples; or usually during the latter part of May and the first 
half of June. 

“The date of the falling of the blossoms varies consideral)ly in difleront years, 
depending upon the weather conditions which may cause spring to open early or 
late. As these same conditions affect the date of the enuTgence of the moths, in 
general the ab(»ve statement regarding the egg-laying of tln^ insect will hold good.” 

The liabits of tlie iiise(*>t and its work in all stages are (‘.onsidered In 
detail, the views of various writers being given together with observa¬ 
tions of the author. The following resume is given: 

“The codling inotli a}>pear8 in the spring shout the time tlio blossoms arc falling 
from apph* trees mikI Jifter a few days glues its tiny scale-Uko eggs onto the skin of 
the young fruit or eviMi the adja< ent leaves, where they hatch in about a week. The 
little ap]de worm usually finds its way into the hlossoin end whore it takes its first 
meal and where it remains feeding for several days, linally eating its way to the 
core. In about thre<‘ weeks it gets nearly full grown and makes an exit tunnel to 
the surface, closing the outside opening of the tunnel for a few days while it feeds 
inside. Emerging from the fruit, it usually makes its way to the trunk of the tree 
where it soon spins a coj’oou under the loose hark. Usually the first worms to thus 
spill up in .June or July soon transform to pupa*, from which the adult insect emerges 
in about two weeks, and eggs are soon laid from which a second brood of the worms 
hat<di. In most of the more northern portions of the United Slates only a part of the 
worms of the first brood pupate or transform to moths the same sea8«)n, but in the 
central, western, and southern portions there is a complete second brood, and in 
some portions even a thini brood of the worms .annually. In the fall all the worms 
spin cocoons wLerever tln^y may he, either in the orchard or in storerooms, and 
remain curled up in them as caterpillars until spring opens, when they transform, 
through tln^ pupa, to the moth, tlius completing their yearly life cycle.” * 

Among the natural enemies of the codling moth the following are 
discussed: Jlats, said to be the most efficient destroyer of the moths in 
California; a parasite of the codlingmoth eggs {TricJiogramma pre^ 
tiosa)*, a parasite of the larvie (Macrocentnis delicatus): an external 
parasite of the larvie {(roniozus sp.); hair snakes, sometimes found in 
larvte before leaving the fruit; the larva of the Pennsylvania soldier 
beetle (Chauliognathus penmylranicus)^ which devours the larvm while 
they are getting ready to spin or before they leave the apples; the larva 
of the margined soldier beetle (6\ viarginata). which probably enters 
the. fruit to feed ou the (^idling worm; the larva of the two-Iiued sol¬ 
dier beetle (Telephorm hilinmtus)-^ the larva of the beetle [Trogosita 
corticalis) whicdi feeds ou larvae and pupie on the trunks of trees and 
is considered, with the exception of birds, the most efficient enemy of 
the codling moth in New York; the larva of a similar beetle ( T. laticol- 
lu) the larva of a neiiropterous insect occurring in the West; a tachi- 
nid fly (Hypostena variahiliH)) an ichneumon fly, the ring legged pimpla 
{Pimpla annulipen)^ the grub of which lives in the body of the larvae 
and papae of the codling moth; and the birds, considered the most 
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e£9cient aids in controlling the codling moth. Of the work of birds 
the anther says: 

*^In our experience it was almost impossible to find anything but empty cocoons 
on any part of the tree in the spring except on the trunk at the surface of the gr-»iuid 
and for a distance of from six intdios to a foot above. One finds such an astonisli’ 
itigly large number of empty cocoons that it would seem as though the birds must 
get the larger percentage of the \rorms which go in.to hibernation in the fall. 
Among the birds wliich thus include the apple worm in their menu are the downy 
woodpecker, nuthatch^ black-capped titmouse, bluebird, crow blackbird, kingbird, 
swallows, sparrows, wrens, chickadees, and jays. It is probable that most of the 
birds which winter in any loirality include the apple worm in their dietary.’’ 

A recent suggestion to import a bird which in Germany is an enemy 
of the codling moth is discouraged, the results of the importation of 
the English sparrow being cited as a warning. The author expresses 
the opinion that the larval stage is the most vulnerable of all the stages 
of the insect’s life. The pupa stage is very short. The moths can not 
be entrapped by lights, and it is doubtful if the egg can be destroyed by 
any means which can be ordinarily employed. As to the ways of com¬ 
bating the larvm the author discusses jairing and pic'king infested 
fruit from the trees, the destruction of windfalls, trapping worms on 
tree trunks by banding, and spraying. Windfalls innst be destroyed 
promptly since the larvae have been shown to leave the fruit soon after 
it falls. Bands must be examined every 10 days from June until the 
latter part of August. After that it will not be necessary to disturb 
the bands again until late in the fall. The cost of this method of treat¬ 
ment during the season is considered to be about 4 cts. jier tree. To 
show the reason for si)raying soon after the bfossoins fall, young apples 
and pears are figured. It is suggested that tlio greater success (ioin- 
monly observed in spraying apples than in spraying jieiir:? may be due 
to the fact that in the former the calyx lobes close up and hoid 3Py 
poison the calyx cup contains, while in the latter the lobes remain opfeu 
and allow the poison to be washed away. 

By way of summary the author says: 

^Mlrietly Htateil, no panacea for tb© codling moth lias yet been found, but by 
thorough work hy a Pari»-green spray, we can often save at least 75 per cent of tln’i 
apples that would otherwise be ruined by the worms. Where more than 2 broods o»f 
the insect occur during the season, as in Kansas, Nebraska, Oregon, New Mexico,' 
and neighboring localities iu the West and in the South, the poison spray is not so 
ettective, for although 75 ])er cent of the first brood of worms may he killed with the 
sjiray, the few worms left will forma sutHcient nucleus for a large and very destruc¬ 
tive second or third brood; in these localities the best that can be advised at present 
is to 8up])leme«it the poison spray with the old handing system. 

‘‘To use the ]ioison spray the most effectually, one must understand that it is 
necessary to fill the blossom end of each apple with poison within a week after the 
blossoms fall, for this is where the little apple worm gets its first few meals, and it is 
practically our only chance to kill it with a spray. Watch the developing fruit after 
the petals fall and be sure to apply the poison before the calyx lobes close, for while 
the falling of the blossoms is the signal to begin spraying, the closing of these calyx 
lobes a week or two later is the signal to stop spraying. 
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While we thus have no new methiKls to offer and doubt if anything better than 
the poiaon spray will be found for combating tins insect, we believe a better under¬ 
standing of ^ whys and wherefores ’ of the methods already in use will insure still 
greater success with them.” 

The bulletin contains a ‘^bibliography of the most important contri¬ 
butions to the economic literature of the codling moth.” The references, 
about 100, are arranged chronologically and date from 1635 to the pres¬ 
ent time. 

Observations on the codling moth, F. W. (^aud {Nehranhi Sta. 
BvL 51ypp. 11-50^ fign, .o).—The bulletin gives original observations on 
the life history and habits of the codling moth, and the results of field 
and laboratory tests of remedies. The author points out the fact that 
in the West the remedies usually rec<nnmended for the moth have 
failed to give satisfactory results and that the habits and life history 
of the insect are not in ac.cord with the statements made in the older 
literature of the subject, especially with regard to the eggs being 
deposited in the open calyx cuj) at the time of blossoming or soon after. 
Most varieties of apples in the station on^bard iii 1S97 blossomed in 
the first of May and the (*alyx cups had .practically all closed by the 
twentieth. The life history of the insect as given by the author is as 
follows: 

first moths begin to oinorge late in May. These deposit their eggs chiefly 
upon the upper sides of the leaves near by an appl<‘. These eggs batch iu 8 or 
10 days, more or less, aeeordiiig to the weather. The tiny larva, wlieu it emerges, 
soon begins to seek for an apple in vvhieh to feed, though in some eases not until it 
has oaten ont a small portion of the leaf near where it hatehes. It seeks for a hifliiig 
plaee to ])rot4jet it from its (‘ueinies, and the one most fre<inontly available is that 
formed by the calyx lobes, which have closed, thus preparing .a very safe and con¬ 
venient dwelling until it can work its w:iy into the fruit. These l.arv.e begin 
appearing about .Tune 1, A.arying somewhat with the season. They soon make their 
way to the renter of the apple, eating out the portion about tlio core. When full- 
grown, which apparently (icenrs in from 10 to 11 days, they become pinkish in color, 
usually leave the fruit, jmd hunt for a convenient hiding place iu which lo spin 
their cocoons Such a spot is eouinionly found beneath rough pieces of bark on the 
trunk of the tree. Apparently they leave the fallen apples ami crawl up ihe trunk, 
or they may leave the apple when still upon the tree and crawl downward. The 
rough hark found at the forks between large hrancht^s is a favorite place, also 
injured portions where rotten wood or similar conditions occur. Sometimes they 
may change to pupa* within the apple, and Mr. Nutter cx])res8es the opinion that 
the majority thus transform. This is (‘ommon iu confinement, hut iu our own obser¬ 
vations we have never found luipa* in the apples about the orchard. The set'ond 
generation of moths emerges about a month, or possibly a little more, after the eggs 
are laid. They are very irregular in time. Many moths are tardy iu emerging from 
their winter quarters. These mjiy pass tiirough not nioi-e than two generations 
during the season, while those which emerge very early may pass through as many 
as four; consequently, to say that the codling moth is two-hrooded, or three-hrooded, 
or fonr-hrooded is not to express the full truth, some being one, some another. 
Apparently the greater number pass through three generations. Few, if any, larvm 
transform to pupa* after September 1. From that time forward they weave them¬ 
selves thicker cocoons than in summer, preparing to pass the winter within them. 
Those which are still iu the apple may he harvested with the fruit and thus find 
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their place for transformation in orevioes or among the refuse in the bins or barrels. 
The winter is passed in the larval stage, the change to pupo^ being made in spring, 
and from ihence the summer campaign as a moth is begun/’ 

In discussing remedies the autlior notes the fact that the usual recom¬ 
mendation is to spray the trees with some arsenite as soon as the 
blossoms fall and repeat once or twice at intervals of ten days or two 
weeks, and shows that following this recommendation the first spraying 
would be made in Nebraska nearly a month before the larvae appear. 
The only object of sprayijig early is to get a particle of poison into the 
calyx <mp before the calyx closes. From observations extending over 
two seasons it was estimated that about 80 per cent of the wormy 
apples were entered by the calyx end. The author believes that the 
chances are against spraying affecting the 20 i)er cent of the larva* 
which enter the apple outside of the calyx, and notes the fact that if 
this percentage of the first brood were to continue profjagatiug itself 
throughout the season the croi)s of late apples might be nearly ruined. 
An attempt to trap the larvai with sticky fly paper after they leave the 
apples to pupate resulted unsatisfactorily. The use of bands around 
the trees gave good results. Paper bands were applied in different 
ways, some being folded to allow the larva* to enter between the folds. 
Out of 308 pupje found on banded trees 322 were under the bands. In 
regar<l to this work the author says: 

It would sooni from tlieHc rcaultH that the larva* prefi*r the rough bark near the 
ground, and most of them get next to the bark, no matter how close the paper may 
be .tacked to the tree, so that putting on the double fold with the hope of trapping 
them between the layers and thus (piickly destroying them can not bo depended 
upon." 

Experiments at the station in s])raying with Paris green were not 
entirely satisfactory on account of the unfavorable condition of the 
trees. From an examination made June 21 it was found that trees 
sprayed only on June 1 seemed to have been as well protected as those 
sprayed two or three times. The sprayed trees were, however, much 
freer from wormy fruit than unsprayed trees. Late spraying was tried 
on a very small scale in 181)d. On July 10 a part of a tree was sprayed 
and on August 11 the apples were examined, with the result that 82 
per cent of those taken from the unsprayed portion were wormy as 
against only 20 per cent of those taken from the sprayed portion. The 
spray used was very strong and injured the foliage so seriously that 
many of the leaves fell and the growth of the fruit was checked. 

Various mixtures were tried in an attempt to find something that 
would adhere better than Paris green. The addition of sorghum to 
the spray gave no beneficial results. The addition of one tablespoonful 
of rye flour to a pailful of water added to the adhesiveness of the mix¬ 
ture. Lead arsenite adhered better than Paris green. Bordeaux 
mixture adhered well, and it is suggested that it may be mixed with 
arsenites to render them more adhesive. 

From laboratory experiments with Paris green, Bordeaux mixture 
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and Paris green, and whale-oil soap, it was found that each of the sub¬ 
stances has some value when used before the eggs hatch, but that neither 
of them destroy the eggs or are entirely effective in killing the larvae. 
Apples sprayed with kerosene emulsion, one part standard mixture to 
20 parts water, before the eggs hatched were entirely uninjured by 
larvte, the eggs in some cases being apparently killed by the emulsion, 
and in all other cases the larvas being killed before injuring the fruit. 
A single experiment in the field indicated that kerosene emulsion may 
be used to advantage against the codling moth. 

Cooperative experiments were carried on at different places in the 
State. At (libbon 1,700 trees were treated. Four sprayings were made 
with Paris green, 1 lb. to 200 gal. water. On harvesting the apples 80 
per cent were found free from worms and in half of the other 20 per cent 
the damage was very slight. It is thought the percentage of wormy 
apples would have been greater had not many of the moths been killed 
in the storage rooms. The previous year, when the trees were unsprayed, 
not over 20 per cent of the apjdes were salable. At Arlington an 
orchard was divided into 0 sections, from 2 to (> applieatioms of Paris 
green being made at various dates in each of the sections. There was 
no marked difference in n^sults in the different sections of the orchard, 
due, it is thought, to the fai^t that the moths go from one section to the 
other to deposit eggs for the late broods. There was considerable 
difference in the iiercentage of wormy a])plesof dift’erent varieties. For 
instance, 44 per cent of the Janet apples were wormy, as against only 
20 per cent of the Ben JJavis. At (ieneva about 1,000 trees were 
sjirayed twice with Tiondon jiurple at a total (*ost of only 2 cts. per tree. 
Another orchard was s[)rayed but once. The results were in favor of 
2 s])rayings. 

The author gives the following suggestions for treatment: 

^^Spray with Paris greoii as generally reromniendod, about one week after the 
blossoms fall, or in time to get tho calyx cups well lilletl with the poison so that 
they may close over and hold it there. 

Spray again with Paris gre<‘n and Hordoaux mixture combined, or with kerosene 
emulsion, about .luno 1, or better still, observe rarefnlly and apply tbis when the 
eggs are being laid in abundance on the leaves, which at Lincoln occurs about tbis 
date. Laboratory experiments indicate that kerosene emulsion will bo more effective 
than Paris green at tbis time. 

‘‘Scrape the bark and place paper bands around the tree about the last of June, 
when the larva* are beginning to leave the apple to pupate. Examine these two or 
three times, a week apart, and destroy the insects found beneath them. 

“If those methods are not wholly eflective, owing to the proximity of neglected 
orchards, or from an unusual abundance of moths, later spraying, with either Paris 
green and Bordeaux mixture, or kerosene emulsion, may do some good, but appar¬ 
ently can not be expected to be wholly effective. Late spraying with arsenites is 
much more likely to injure tho foliage than earlier applications, and if the other 
methods are thoroughly followed, it will probably be unnecessary. 

“If larvte are still found in the apples in any considerable numbers toward the 
end of the season, place paper bauds about the tree about September 1, or a little 
earlier. Leave them there until the fruit is gathered from the orchard, then remove, 
and destroy the larvw hibernating beneath them. 
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"Screens placed over the windows and doors of the cellar or rooms where apples 
have been stored will prevent those larvte which are taken in with the apples from 
escaping as moths in the spring.*' 

The Orthoptera of Minnesota, O. LiraaEU [Minnenota Sta. BuL 
pjp. 91-386^ figs. JIS8 ).—The bulletin gives the distribution, structure, 
and habits of the more destructive species of locusts, with methods of 
combating them; remedies for cockroaches and other orthopterous 
insects; an account of the i>arasites and othernatural enemies of locusts; 
a description of the external anatomy of the two stri])ed locust {Melon- 
opiusbivittatus); an account of the internal structure and metamorphosis 
of locusts; and a classilication and technical description of the species 
of Orthoptera occurring in Minnesota. 

In regard to remedies against locusts the author says: 

‘^Thc true remedy consists in plowing, and wherever locusts nre nninorous this 
method lias to he employed. Plow the soil containing the eggs during the autumn, 
it possible, as by doing so the surface of the jdowed ground b<‘Come8 thoroughly com¬ 
pact by wind, rain, and snow. Plowing in spring, if well done, and as early as pos¬ 
sible, will also be successful, though in s iiiie cases, and e8])ecially in a dry season, a 
few locusts may succeed in reaching the surface.” 

To determine whether young locusts can reach the surface in plowed 
ground, eggs of Melanoplns spretus and M. atlanis were planted at dif¬ 
ferent depths ill Hower pots cmitaining soil similar to that from which 
the eggs had been reinovetl. In one lot tlie soil was moistened occa¬ 
sionally and ill the other kept dry. The results are shown in the 
following table: 

Pet'centatje of lovustn reaohxntj surface of noil with cngs placed at different depths. 


PeptliH at w}ii<;li f’ggs \\ere placed. 


Soil kept 
dry. 


I Soil 
; iiioiat- 
j cued. 


One inch- 

Two inches . 
Three inches 
Fonriuch^.s. 
Five inches.. 
Six inches .. 


iVr cent. 

80 

51 

13 

2 

0 


Per cent. 
87 
43 
U 
1 
0 
0 


Where locusts are not numerous enough to warrant plowing, burning 
the grass may be useful. Where eggs are deposited in large numbers 
in restricted areas, much good may be done by collecting and destroy¬ 
ing them. To do this, especially where the soil is light, about an inch of 
the surface soil is removed and the eggs sifted out and burled. In 
case it is impracticable to plow, as in meadows and pastures, much 
good may be accomplished by iioisoning the edges of adjoining grain 
fields. Locusts may also be poisoned in gardens by using poison bran 
mash as a bait. Hopperdozers are considered very useful in destroy¬ 
ing locusts, but are ‘‘only a makeshift, to be employed when better 
remedies can no longer be used.’^ 
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Cottonwood-leaf beetle; green arsenite, V. H. Lowb (Few York 
State Sta, BuL 143^ pp, 23^ pis, 3). —The results of a study of TAna scripta 
in its relation to the willow in(lu-;try of the State durin^t the last 2 
years. During this time and the 2 years preceding the beetle in both 
adult and immature stages caused very serious injury to the willow 
industry by attacking the willow whips, causing them to branch and 
thus making them unlit for basket purjmses. In experimental fields 
the willows were successfully protected by applications of green 
arseiiite in the proportion of I lb. to 100 gal. water. Other mixtures 
were also tried, among them green arsenite and whale-oil soap, 1 lb. of 
the latter being added to each 20 gal. of the mixture of the former. 

Machines are figured and described which consist of a boat-like 
receptacle in which water is placed and covered with a film of kerosene; 
the beetles and larvie are knocked into this receptacle as the m^ichines 
are pushed or dragged between the rows of willows. The author 
recommends spraying the young trees until they are large enough for 
the machines, and using the ma(diines after the trees are too high for 
thorough si)r<iying by ordinary means. The importance of united 
efforts by willow growers is pointed out. 

Green arsenite or Scheele’s green, with which the experiments were 
made, is thought, superior to l^aris green; for in addition to its low cost 
it remains in suspension longer. When l^iris green is mixed with water 
at the rate of I lb. to loO gal. it sinks to the bottom within about 5 
minutes, but green arsenite will remain in suspension for over 2 hours. 
The use of lime with the poison is recommended. 

Plant lice—descriptions, enemies, and treatment, Y. U. Lowe 
(New York State Sta, Bui, 139, pp, 046-664, pis, 4). —The bulletin dis¬ 
cusses the classification and life history of plant lice, how they obtain 
their food, their natural enemies, remedies used in combating them, etc. 
The species of plant lice which were under observation are HyaJoptcrus 
pruni and Myzns ribis. The former are abundant on the plum and the 
latter on the currant. These are described, their distribution, life his¬ 
tory, and food habits are noted, and i)artial bibliographies of each are 
given. Other species of plant lice attacking the ])lum and currant 
are noted. 

Among the natural enemies of plant lice the author considers the 
following predaceous insects: Anatis ovellataj Coccinella Ihnotata, AAalia 
hipnnviata^ Megilla maeulnta^ an undetermined beetle, larvae of the 
syrphus fly, and aphis lions, and the following parasitic insects; 
Aphidiuspolygonaphia^ Pachynenron aphidivorus^ and Isocratus vulgaris. 

Experiments were conducted in spraying witli whale-oil soap, on 
which the following recommendations are based: 

“Do not wait for the leaves to become curle<l, but spray thoroughly as soon ns the 
first few lice are observed. Much depends upon the thoroughuess of the first appli¬ 
cation. Direct the spray from below so as to drench the under surface of the leaves. 
Use a solution of good whale-oil soap, not weaker than 1 lb. to 7 gal. of water. 
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When the eprayinjy haR been ne^^lected until the leaves have become badly cnrled, 
trim oil* the curled tips an<l spray at once with tlie whale-oil soap solution. This 
applies especially to fruit trees. In the case of currants and f^ooseberries, it will 
sometimes be found practical to pick off and destroy the leaves which are first 
infested in the spring.” 

Brief notes on the San Jos6 scale, IT. V. Gottld {Neic York Cor¬ 
nell Sta, BnL 114^ pp. 587-59^^^ fig. /).—This consists of notes on the 
occurrence of the Sun Josc'^ scale at Cornell University, methods of 
treatment, natural enemies, etc. The following summary is given: 

Whale-oil soap used at the rate of 2 lbs. to a gallon of water will kill the scale, 
but its use is more or less restricted on account of its consistency when cold and 
from the fact tliat it injures the foliage and buds if they are in otlier than adonnaiit 
condition. Kerosene applied at the rate of one part kerosene to four of water will 
destroy the scale. The results of spraying in the spring, compared with those 
obtained from late fall or early winter indicate that the scale is more suscepti¬ 
ble to the action of insecticides in the spring th;m it is in the fall. Whale-oil 
soap in solution may he applied by means of a pump while it is hot, but after it 
becomes cold a brush or some similar implement is necessary to do thorough work. 
A spray jiumx) with kerosene attachment is the most convenient apparatus for apply¬ 
ing kerosene. There are several iiisei^ts and fungus enemies of the scale, hut it is 
yet doubtful if they are of much economic importance in the North. The San do8<S 
scale does not seem to be very diUiciilt to kill when inseisticides are lironght in con¬ 
tact with it. The diibculty arises chielly from the fact that the. scales are often 
more or less ])rotected by the roughed hark, <!revice8, and other natural conditions 
of the host, and from the ra])id increase of tlie ]>e8t. Great rare and thorongbm'Ss 
are of paramount importance. When the work is thoroughly well done and fre¬ 
quently repeated, salisfactory results may be exp<‘cted.” 

Inspection of nurseries and treatment of infested nursery 
stock, V. H. Lowe {New York State Sta, Jiul, ISd^pp, 57>'i~f)()jJjpls» 9 ),— 
This bulletin gives an account of the inspection of nurseries in western 
New York and discusses the more important insects found. Experi¬ 
ments are reported in treating young stock infested with lice, in fumi¬ 
gating nursery stock, in spraying young grafts, etc. The following 
summary is given: 

Most of the nurseries inspected have been found practically free from insect 
pests of a serious nature. Ten important species have been found at different times, 
however, in sufficient nuiubers to do serious injury. In all cases efforts were at 
once made to clean out tlio stock thus infested. The most important insect which 
attacks nursery stock in this State is the San Josi'* scale. It is important to nursery¬ 
men not only because of tlio injury which it may do to the infested stock, but 
because it is greatly dreaded by luitb dealers aud fruit growers alike. Hence stock 
from a nursery which is known to have been once infested does not lind a ready sale. 

^^KxiJerimcnis in dipping and spraying young nursery trees indicate that plant 
lice may be controlled in th(i nursery by diiiping the curled tips of infested trees in 
a solution of wbaki-oil soap, 1 Ih. to 7 gal. of water. The work should be done 
early in the si'ason. Vlea-beetles attacking young pear and apple trees may be held 
in check by spraying with green arsenite, 1 lb, to 100 gal. of water, aud the canker- 
worm will succumb to the same treatment. 

‘^The experiments in fumigating nursery stock with hydrocyanic-acid gas, when 
the stock is piled in the cellar for winter storaL»-c, indicate that this method may 
prove practical, thus avoiding the necessity of building special fumigating houses.^^ 
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The peach-tree borer, 0. F. Baker [Alabama 8 ta . Bui . 90 ^ pp . 
27-32^ figs. 3). —^The characteristics and life history of the peach-tree 
borer are noted. The following remedies are siiggeste<l: Cutting out 
the larvm and preventing the larvie from entering the tree by tying 
tarred or building i)aper about the trunks or coating the trunks with a 
mixture to poison the larvjc or ])revent their boring in. For the latter, 
whitewasli with the addition of Paris green and soap or glue is recom¬ 
mended. White lead should be used with (‘.aution and only on ohl trees, 
as young ones may be injured by it. Painting tree trunks with the 
sediment of Boi*deaux mixture resulted successfully. Dendrolene was 
applied to mature peach and plum trees, with the result that one-half 
of the trees were killed and the others seriously in jured. 

The fruit-bark beetle, 0. F. Baker (Alabama Cfpllege Sta. BuL 90^ 
pp. 33’-:i7^fig8. o).—The fruit bark beetle is described and figured and 
its life history, distribution, and method of attack are noted. Burning 
badly infested trees, the application of whitewash to trunks and 
branches, and thorough culture are recommended as the best means of 
dealing witli this insect. 

The production of honey, W. S. Pkndeh {Agr. (raz. Xew South Uales^ .9 (1S9S), Xo. 
S, pp. 897-007, Jigs. 3). —A paper presonted before the Hunter RivcM* Agricultural and 
Horticultural Associatipii, witli a discussion. 

Notes oil the habits of some burrowing bees, .1. 11. Smith (-Science, n. »er.,8 
(1808), Xo. 103, p. 309). —Notes are given on the burrows of CoUetes com pacta, Andrena 
hicolor, J. ricina, and Augochlora humeralis. 

The periodical cicada in 1898, K. A. St invAUZ (U. S. Dept. Agr., IHrisiou of 
Eutomology Circ. 30, ,i. ser., pp. 3). —It is noted that 2 broods of the cicada will make 
their siiuultaueons appearance this year, a 17-year brood at various places, from 
Wisconsin in ihe West to New Vork in the East, <*ommenci!ig to appear in the latter 
part of Jilay; find a 13-year brood on both sides of the, Mississippi River, from near 
the mouth of the Missouri southward to l.ouisiana, comnienciug toward the end of 
April. The list of localities where the iust^cts will occur is given alphabetically. 

Insects injurious to wild and cultivated roses in France, E. Luckt (Les insects 
nuisibles aux rosters nauvages ct cultivcH en France, Paris: Paul KHucksicek, 1898, pp. 
350, pi. 15, figs. 170; rec. in Zischr. Pjlanzenkrank., S (1898), Xo. 3, pp. 188, 189 ),—The 
work gives descrintiou and habits of those injurious insects, together with means 
for their destruction. 

A review of the useful and injurious insects of Java, .1. C. Koninc.sbkrgkr 
(Meded. S^Lands Plantentuin. 713 (1898), p. 53). 

The fruit-tree bark beetle, F. H. rurrTENDKN ( IJ. S. Dept. Agr., Division of Ento¬ 
mology Giro. 39,3. ser., pp. 8, figs. 4). —The circular cousiilers hriotiy the general char¬ 
acteristics, methods of work, life history, and distribution of the fruit-tree hark 
beetle, its ]>arasitic enemies, remedies, food, etc. Clean culture, burning badly 
infested trees, treatment of infested spots with kerosene emulsion, the use of deter¬ 
rent waslies, sueh as whale-oil soap, soap and carbolic acid, soap and soda, and 
simibir remedies are noted. 

The fruit fly (Producers^ iiaz. and Settlers* Ree. [West. Australia], 5 (1898), Xo.3, pp. 
313, 213, figs. 3). —A note is given, in which it is stated the reeeut investigations 
show that the fruit lly in Australia winters in two weeds (Solanum sodomtmm and 
S. nigrum). 

Tobacoo-leaf miner, 0. McCarthy (Pennsylvania Dept. Agr. Rpt. 1897, pp. 731-736, 
fig. 1). —A popular article dealing with the oharactoristies, habits, life history, and 
distribution of the tobacoo-leaf miner, with notes on remedies. 
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A destnictive beetle and a remedy, F. H. Hai.t. and V. H. Lowb (New York State 
Sta. Jhd. t43y popular ed.fpp. tV, ph, .?).—Thi« in a popular edition of Bulletin 143 of the 
station (see p. 467). 

Three serious insect pests of eastern Australia, A. M. Lea (Producers' Gaz, 
and Settlers' liec. [ fVest, AustraUa'\j 5 (AV.9cV), No, S^pp. 17J-174^ fig, /).—The rod! iiig moth 
(Carpoeapsa pomonella), Queensland fruit i\y (Tephritis iryoni), and light-brown apple 
moth (Vaca'cia responsann) are hrieily (considered. 

Bibliography of the more important contributions to American economic 
entomology, VI, N. Banks ( rr. 8. Dept. Apr.^ Dirision of Entomology,pp, 27$). —This 
is part 6 of tlio bibliography begun by Mr. llensliaw and (comprises the more impor¬ 
tant writings published between June 30,1888, and December 30,1896. Over 3,950 
titles are listed. 

Combating plant lice, F. H. Hall (New York State Sta. Bui. 1S9, popular ed.^pp.ft, 
ph.4 ).—This is a popular edition of Bulletin 139 of the station (see p. 467). 

Killing aphis by vaporizing tobacco, J. N. May (Amer. Florist, 1$ (1898), No. 522, 

p. 1818). 

The phyllogeny of North American Bucleidae, H. G. Dyau (Science, n.ser., 8 
(1808), No. 195, p. 409). — This is a brief abstract of a paper read before Section F of 
the American Association for the Advancement of Science at its meeting in August, 
1898. 

Cyanid of potassium as an insecticide (Gard. Citron., 8. ser., 24 (1898), No. 60S,p. 
50 ).—Editorial notes are giv«‘n on the use of this substance as an insecticide, and tlie 
author states the success whi(‘h lias attended its use in the United States warrants 
its trial in England. 

Hydrocyanic acid as an insecticide, J. Fisuku (.iwiT. Gard., 19 (7898), No.201, p. 
741 ).—The autlu^r describes his method of using hydrocyanic-acid gas to destroy 
insects in greenhouses. 

Petroleum as an insecticide (Bl, Zuekerriihenhau, (18.08), No. 8,pp. 72-76). 

Arsenate of lead as an insecticide, K. Sa.m') (Efnchr. PJlanzenkrank., 8 (1898), No. 
S, pp. 17S-175). —Notes are given on the preparation, use, and clhciency of this 
insecticide. 

Spraying calendar for 1898, L. R. Taft (4fic/(h/(?a Sta. Bui. 155, pp. 291S07). —The 
bulletin givT.s a list of plants with directions for spraying (‘McIi, a list of insect and 
fungus pests with directions for the rreatiiicnt of each, and ;i list of fungicides and 
insecticides witli directions for the jireparation of (jach. 

Legislation relating to insects and diseases of fmit trees, and preliminary 
report of the State inspector of nurseries and orchards, T^. R. Taft and 1). W. 
Trine (Michigan Sta. Bid. 150, pp. 809-820). — The bulletin gives the text of the San 
Jos(^. and nursery inspection law of Michigan, a list of nurserymen and dealers who 
have taken out licenses according to the law, notes on other legislation relative to 
insects and diseast'S of fruit trei'S, etc. 

F00DS~-ANIMAL PEODUCTION. 

A calorimeter for the human body, W. Mar(5ET (Proc. Roy. Soe. 
[London]., (l i (isuti)^ No. BUfjj pp. ^32-242^ figs 2). —The author describes 
a calorimeter of suitable size for experiments with man. It consists of" 
a wooden chamber lined with polished sheet copper. The capacity is 
810.4 liters. The 2 walls are separated by a space of 45 cm. The outer 
wall is padded on the inside with cotton wadding and on the outside 
with several thicknesses of felt. There is a movable panel of the same 
construction as tlie walls which serves as a door. It is made to press 
tightly against a rubber cushion around the rim and is held in place 
with brass screws. This panel contains a window. Inside the ebaro* 
ber there is a chair in which the subject usually sits during the 
experiment. 
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The chamber is further provided with 2 fans which thoroughly mix 
the air and are so arranged that the current is not unpleasant to the 
person experimented upon. A vessel containing ice is suspended in 
the chamber and the water formed by the melting ice is collected in 
flasks suitably arranged. Comparatively little of the heat in the 
chamber is lost, since it is retlected from the walls. The heat gener¬ 
ated causes the ice to melt and the amount of heat can be calculated 
from the amount and temperature of the water produced. In experi¬ 
ments due allowance is made* for the heat generated by the revolution 
of the fans, and other necessary corrections are introduced. 

Experiments to test the a(*cura<*y of the apparatus were made by 
introducing a jar of hot water into the chamber or by burning hydrogeu 
gas. From these the author concludes that the calorimeter is very 
accurate. The caloi imeter is so arranged that the respiratory products 
may be collected outside the chamber for analysis. 

An experimental inquiry into the heat given out by the humcin 
body, W. Maiickt and II. T>. Flouis (/Voc. 7/o//. Soc, [London], fiJ 
{ JS 9 S ), Ao, pp , — ITsing the calorimeter described above, 

the authors made a number of experiments with men of various ages. 
In some of the experiments the authors themsehes were the subjects. 
In several instances the resjiiratory jiroducts were (collected for analy¬ 
sis, The air was inspired through the nose and expired through the 
mouth, a face piece with suitable tubes being worn. The usual idan 
was to collect the air expired for periods of twenty minutes to half an 
hour throughout the experiment. The author believes this gives a 
means of accurately detei mining the con position of the air expired 
while in the calorimeter, as the subject remains at rest. In one experi¬ 
ment the total respired air w^as collected and it was found that the 
volume expired in half an hour w^as proportional to the volume expired 
in one hour. The experiments ^^ere generally of an hour’s duration 
and were made before and after eating and varied in other ways. The 
results are summari/ed as follows: 

*^(1) Tbo amount ot’hent giM*n ont from the human bo<l> when tostod on 2 Biirces- 
sive halt hours is found to he the same wdien the means of tlie ealories are taken, 
although in each sepJirate experimeni the heat omitted may \aiy to some slight 
extent. 

“(2) The heat emitted hy the same person \arie8, and the extent of this variation 
is wider in some subjects tlnin in othiTS. Thus, in one cas(‘ the calories emitted in 
one hour Irom 2<» experiments \ ariod from 122,121 to 80,039, or by 33.9 percent of the 
larger ligure. In 21 expei iments with another siiliject they varied from 100.839 to 
80,985, or by 21.2 ]>er (ent; and ^^lth a third subject in 11 experiments from 137,078 
to 111,754, or by 18.5 per cent 

^^(3) As a fact, irresjiective of theory, the mean number of calories found Irom 3 
different persons, under similar circumstances of food, etc , corresponding to 1 gm. 
of oxygen absorbed from the air, was the same, ami can be stated in round numbers 
at 4,000. Had more expoiiments been done fasting, this hgiire would have shown a 
slight tendency to fall. 

^'(4) Although the mean calories per individual for 1 gm. oxygen absorbed under 
similar circumstances of food, etc., are the same, still, in the experiments taken sin¬ 
gly, the number of calories corresponding to 1 gm. oxygen absorbed vary, and this 
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in a regular way. The greater the heat given out, the greater the calories produced 
for 1 gm. oxygen absorbed, and vice versa. Therefore, either a given amount of 
oxygen absorbed can produce <lifFerent quantities of heat, or the oxygen found as 
absorbed does not represent that to which the heat is due. This second alternative 
appears the more probable. 

** (5) The influence of a meal, as ascertained on 3 different persons, is w'ell marked. 
Taking the midday meal, when mixed food is eaten, g<*ncrally with a good appetite, 
the calories emitted about 2 hours after liin<‘h show a i increase over thc^se given 
out about 3 or 4 hours after breakfast. 'Phe excess varies in dilferent persons and 
according to the kind and amount of food taken. 

The calories emitted per kilogram weight of the body are subject to marked 
variations in different persons.” 

The feeding value of salt-marsh hay, J. B. Lindsey and B. K. 
Jones (^faf^f^aehusetfn Hatch Sfa. BuL 50^ pp. figs, 5).—The com¬ 
position and digestibility of d different varieties of salt-marsh hay are 
reported, together with illustrated descriptions of the salt grasses, 
remarks on the harvesting of salt hay, etc. It is stated that there are in 
Massachusetts about 23,000 acres of salt marsh, yielding some 21,000 
tons annually, valued at $193,000. ‘‘Large quantities of salt hay are 
used for litter, and for i)a(5kiiig, while large amounts of the best grades 
are fed to horses and neat cattle.’’ 

The hays iiududed in this study were black grass {Juneus gerardi), 
fox grass [Spartina patens)^ branch grass (JHstichUs sincata)j redtop 
variety containing considerable sedge, cove mixture (a mixture of the 
redtop variety and black grass), salt hay mixture (a mixture of branch 
grass, fix grass, and flat sage), and fiat sage {Spartina stricta maritima 
var.*?). 

The hay of black grass was rather damp and smelt moldy and was 
not relished by the animals, although they ate it. The branch-grass 
hay was in poor condition being very damp with a musty smell; it was 
not eaten readily by the animals. 

The composition of the hay as compared with that of common hay 
was as follows; 


Compo9itiou of hay of Halt yraHHCH. 


English hay. 

Black grasH. 

Fox grass. 

Brauch grass. 

Bedtop. 

Cove mixture. 

Salt-hay mixture. 

Flat sage. 




In dry matter. 


Wafer. 

Protein. 

Fat. 

Nitro¬ 

gen-free 

extract. 

Fiber. 

Ash. 

Per cent. 

_ 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

13.00 

7. r»5 

2. 48 

48.40 

36. 68 

4.89 

10.00 

8.71 

2.48 

62.23 

28.71 

' 7.87 

17.00 

8.70 

2. 40 

54. 31 

26.96 

I 7.61 

21.00 

7.87 

2.82 1 

55.00 

26.46 

1 7.85 

13.00 

7.80 i 

1.82 

51.54 

32. 32 1 

6.46 

18.00 

8.82 

2.10 ! 

54.32 

27. 57 

7.19 

16.00 j 

6.48 1 

2.51 

54. 26 

26. 77 

9.08 

17.00 

7.82 1 

2.01 

49.77 

29.71 

0.79 


''In chemical composition they quite closely resemble an average quality of English 
hay. They contain about the same amount of protein, less fiber, and rather more 
extract or starchy matter, and ash. The excess of nsh is due to the presence of salt. 
In fertilizing constituents, the same amount of nitrogen was found as in English 
hay and two-thirds as much phosphoric acid and potash.^^ 
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Digestion experiments on each kind of hay were made with sheep. 
Each sheep was fed 400 gm. of common hay and 500 gm. of salt 
hay daily, and from the results the digestibility of the salt hay was 
calculated. The results are summarized below: 


IHgeatihility of salt-marsk hays. 


1 EntfliHh 






Salt-liay 



hay for 

Black 

Fox 

Branch 

Bed top. 

_ 

Cove 

Flat 


coui]>ari- 

BOU. 

^niBH. 

jrraKH. 

gi’aHs. 

mixture. 

mixture. 

8iij;e. 


Per cent. 

Per cent. \ 

Per cent. 

! Percent. 

' Percent. 

Percent. 

Per cent. 

Per cent. 

Protein. 

ri4 

54 1 

59 ; 

52 

1 37 1 

48 

42 

52 

Fiber. 

58 

57 1 

57 1 

25 - 

56 ! 

60 

58 

60 

Extract matter .... 

56 

40 1 

53 

1 46 

1 i 

53 

52 

55 

Fat. 

40 

46 1 

1 

36 i 

37 

1 49 

40 

28 

36 


_ 


--' 




_ 

_ 


The results with branch grass are believed to be abnormal. 

From the composition and the digestibility calculations are made of 
the amounts of digestible nutrients in 1 ton of the different hays as 
compared with common hay. The relative values of the salt-marsh 
hays (containing 18 per cent of moisture as compared with English hay 
containing 14 per cent of moisture are given as follows: English hay 
100, bla( 5 k-grass hay 90, fox-grass hay 85, branch-grass hay 84, redtop 
variety 84, cove mixture 88, salt mixture 82, and flat sage 88. 

Formulas are given for grain mixtures to be fed witli saltmarsh hay. 

The digestibility of several sorts of distillery refuse, O. Kell¬ 
ner, ET AL. (Landw. Verti. Stat., 50 ( /a9.8), Xo. oW, pp. 207-S16).— 
P^Kperiments were made with 2 sheep on the digestibility of 5 sorts of 
distillery refuse. P\)r ])urposes of comparison 8 tests were also made 
in which tlie only food consisted of meadow hay. As shown by micro¬ 
scopical analyses the different sorts of distillery refuse were made up 
as follows: (1) Maize and rye with some potato and barley; (2) largely 
oats and maize witli a little barley; (8) maize, barley, and oats; (4) rye, 
maize, and oats with a little barley; (5) barley and maize with rye and 
potato. The composition of the different sorts of refuse is reported, as 
well as a number of tests on the best methods of determining dry 
matter and fat in distillery refuse and similar products. Two hundred 
grams of distillery refuse No. 1 was fed with 800 gm. of meadow hay, 
and in the other cases 300 gm. was fed with the same cpiantity of hay. 
The coefficient of digestibility of the refuse alone was calculated from 
the digestibility of the whole ration, using the value found for hay. 
The average coefficients of digestibility for the 2 sheep are shown in 
the table following. 
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CoeffioientB of digeatihilUy of distillery refuse. 



Dry 

matter. 

Organic 

matter. 

Crude 

protein. 

True 

albumi¬ 

noids. 

Fat. 

Nitro- 

genfree 

extract. 

Crude 

fiber. 


Per et. 

Per ot. 

Per et. 

Per ct. 

Per et. 

Per et. 

Per et. 

Mcaiiow hav. 

62.4 

64.6 

57.0 

68.5 

56.7 

68.6 

60.5 

Distillery refuse I (niair.e, rye, some ])otuto 







67.1 

aiul barley). 

61.2 

66.7 

49.1 

48.0 

94.2 

67.6 

Distillery refuse 11 (largely oats and maize 
with a little barley). 








59.2 

60.4 

79.5 

86.0 

93.7 

53.8 

45.6 

Distillery refuse Ill (maize, barley, and 








oats).!. 

78.5 

81. 1 

68.0 

73.8 

94.3 

82.9 

91.8 

Distillery refu.so IV (rye, maize, oats with 








a little'barley).. 

74.2 

76.1 

63.8 

(53.8 

91.9 

82.1 

69.1 

Di.stilb*ry refuse V'' (barley and maize with 
rye ami ])otato). 

70.9 

1 

74.8 

! 58.5 

1 

' 55. 1 

93.6 

' 85.0 

40.5 


Concentrated feed stufifs, J. B. Lindsey (Masmchusetfs Hatch Sta, 
Bui, 53,, pp, 3 ),—In addition to <leftnitioiis of terms used and a 

description of a number of feeds, the bulletin contains a report of the 
lirst ollicial inspection of concentrated feeding*- stuffs in Massachusetts. 

“ LAnjilyses :iro reported of J 4 ditfomit brands of gluten meal, 5 brands of gluten 
ffeds, 10 different makes of wheat bran, 10 distinct brands of middlings, 22 different 
mixed feeds, besides a great variety of other feed stuffs, many without manufac> 
turer’s name or brand. The total number of analyses was 2H5. 

‘‘The inspection shows the feed stuffs to be comparatively free from serious adul¬ 
teration. Some show rather wide variations in composition, which it is hoped will 
be corrected in the future. 

“Many new materials, by-products from various industries, are constantly appear¬ 
ing, frequently without name, brand, or guaranty. This leads to much confusion as 
to feeding and actual commercial value, on the part of the buyer. Mai/erials of this 
character ought n<»t to be pur<*bas<*d without a guaranty of quality, (biarauteed 
articles ought always to be given the preference.” 

The iiutlior discusses the comparative commercial value of different 
feeding: stuffs on the basis of nutrients (tontained in them, and suggests 
a number of grain mi.vtures to be fed witli coarse fodders to dairy cows. 

Fodders and feeds, E. B. Vooriiees and J. P. Street [New Jer¬ 
sey lipt, ISfj/jpp, 76', 77 ),—Analyses (food and fertilizing constitu¬ 
ents) are reported of oats and peas, Jaiianose millet, cowpeas, soy-bean 
vim^s, barley and peas, green rowen, corn (stalks, kernel, cob, etc.), 
corn stover, corn fo<lder, corn silage, timothy and clover hays, shelled 
corn, <*,orn sprouts, Atlas gluten meal, 11. O. Feed, wheat bran, dried 
brewers’ grains, and linseed meal. Japanese millet was shown to have 
the following percentage composition: Water 80.57,protein 1.49, albu¬ 
minoids 1.02, fat 0.32, ilitrogen-free extract 0.09, ash 1.78. 

Breakfast^oods, E. B. Voorhkes andd. P. Street Jersey 
Stas. lipt. 1897,, pp. 80-98 ).—The authors studied a number of cereal 
foods generally classed as breakfast foods. These included 21 samples 
of prepared wheat Hour, 12 of prepared buckwheat Hour, 30 wheat 
foods, 17 oat foods, 7 maize foods, 3 rice products, and 3 sorts of zwie¬ 
back. Pour ordinary wheat flours and 3 buckwheat Hours were also 
examined for purposes of comparison. The samples were purchased in 
open market. 
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The resnlts of analyses of the different preparations, with the price 
per pound, are summarized in the following table: 


Cost and composition of breakfast foods. 


Preparo<l wheal flour (average of 21 sam- i 

plea).j 

Ordinary wheat flour (average of 3 aamplea). 
Prepared buck wheat flour (average of 12 j 

Ham plea). 

Ordinary buckwheat flour (average of 3 

HaiuploH). 

Wheat foods: 

Parched fiirinoae (av<Tage of 2 samples). 
Granose flakes (average of 3 Hamph^s)... 

Jacksoirs granula. 

Wheat-germ meal . 

Wheatena (average of 3 samples). 

Kalston's health wheat f(M)d. 

Wheatlet (average of 3 samples). 

Cream of wheat (aveiage of 2 samples), 

Farina (average of 4 samjdes). 

Shredded whole wheat (average of 3 

samples). 

Leggett's cracked white wheat. 

Pott-i.johu’s California breakfast food 

(average of 3 samjdes). 

Germoa (average (d asaniples). 

Oat foods (average of 17 sainplea). 

Maiiso foods: 

Cerealine flakes (averageof 3 samples). 

Hominy (average of 4 samples). 

Hire foods: 

Cook’s flaked rice (average of 2 samples) 

Hioeiii bulk (Hrst quality). 

Anger’s zwieback (average of 2 samples)... 
Sanitary zwlfdmck. 


SelliDg 
price 1 
per 1 




Nitro- j 



Water. 

Pr<»- 

tein. 

Fat. 

geii- 1 

free ex -1 

Fiber. 

Ash.' 

pound.. 




tract. 



1 

Cents. ! 

Per ct. 

Per et. 

Per ct. 

Per et. 

Per et. 

Per et. 

5.« . 

10. 70 

10.47 

1.21 

72.32 

\ 1 

5.32 

3.2 1 

5.1 

11. 78 

11.79 

8. 61 

l.ll 

1.26 

74.90 

73.07 

80.19 


.42 

11.45 

i 

5.67 

3.0 ! 

12.91 

.5,19 

.00 

. ! 

.81 

7.6 ! 

7.64 

14.98 

3.45 

71.79 

.77 

1.37 

23 0 ; 

8.08 

11.49 

1.39 

71 83 

1.69 

2.52 

1(5.6 

8.1)7 

12. 50 

1.44 

73.77 

1.55 

1.77 

7.9 i 

12.28 

13.41 

2. 50 

69. 23 

1.21 

1.37 

11.8 

6. 60 

14.53 1 

3. .50 

73. 21 

.87 

1.29 

8.0 

11.77 

14.87 i 

1.80 

70 00 

.48 i 

1.08 

7.8 

10.77 ' 

12. 46 1 

2. 12 

72. 96 

.81 i 

.89 

!). 1 

10 47 

12.47 

.91 

75. 77 

.11 j 

.29 

10.3 

12 71 

11.07 

.94 

74. 74 

.17 

.37 

15.0 ! 

8.04 

10.62 

1.37 

77.01 

' 1.48 

1.73 

7.5 

10.04 , 

12.84 

1.78 

72. 52 

1.23 

1.59 

6.3 

9.87 ' 

9.97 

2.12 

75. 31 

1.72 

1.46 

8.2 

9.71 

9. 13 

1.75 

77.79 

1 .76 

.87 

6.4 1 

7.94 

16. 72 

7. 65 

65. .38 

1 .81 

1.61 

11.8 

10. 33 

9. 75 

1.11 

78. 56 ! . 27 

.28 

4.8 

10.98 

8.74 

.76 

79.01 

.26 

.26 

13.4 

9.50 

7.90 

.41 

81.68 


.35 

8.0 

11.95 

i 7.41 

t .33 

79.96 

i .12 

.23 

20.1 

, .5.15 

1 8.64 

. 11.14 

74. 03 


.88 

31.1 

, 5.21 

j 11.71 

8.00 

73.94 

1 .10 

.95 


The prepared flours, coininonly called ]>ancake flours, and the oat 
preparations, thoujfh possessing different trade names, varied so liitle 
in composition that only tiie average resnlts of each are quoted. The 
following oat foods, ranging in price per pound from 4 to 7.7 cts., are 
included in the average given in the talde: Pin Head Oat Meal, Polled 
A vena, Aunt Abbey’s Rolled Cooked Oats, Oormack’s Nndavene Flakes, 
Dundee Rrand Oat Meal, Heeker’s Oat Meal, Hornby’s Oat Meal, Leg¬ 
gett’s 15-Mimite Oat Flakes, Martha Washington Rolled White, Oven 
Baked Breakfast Rolled, and Quaker Rolled White Oats. 

** All of the oat products, as well as a number of the wheat, contain considerable 
aiiiounts of crude liber—this I'oustitueiit having i»een determined in nearly every 
case in order to show how fully the claims made in reference to the removal of the 
hull or eoverin)^, or woody matter, were verified. In one case it was claimed that 
the liber had been entirely removed; this is not verified by the analysis. . . . 

stndy of similar products put on the market by different makers shows that] 
the variations in their composition are not marked, and that such as do occur are 
probably due to the variations in the composition of the original wheat. In the oat 
products the protein is the constituent that shows the widest variation, while in the 
corn and rice products the chief variable constituent is water. In the different sam¬ 
ples of prepared Hour wide variations occur in composition, doabtless duo both to 
variations in the composition of the original floui: and to the varying amounts and 
different character of the leavening materials added. In the wheat flours the widest 
range occurs in the content of protein. . . . 
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Ill the case of the prepared flours, the chief object is to save the time of the 
housekeeper in their preparation for the table. The difference in composition 
between the plain flour and the prepared products is chiefly in the proportion of the 
constituents caused by the addition of leavening material. . . . 

Even assiiining that the (‘ouipositiou had not been altered in other respects, i. e., 
the food value has not been reduced, the addition of 5 per cent of mineral matter 
has caused an inereast' of 75 per cent in the cost per pound of the product. 

In all thn dirt’erent classes the price for practically the same kind of 
preparation was found to vary within wide limits. In some cases the 
high price was perhaps due to soine special method of preparation. 
The claims made for many of these foods were not found to be justified 
by their composition. ‘‘These claims, extravagant in some instances, 
should have but little weight with consumers, as the actual amount of 
nutriment furnished [by similar products] does not greatly differ.” 

A further study of the changes that occur in the process of 
baking bread, L. A. Voorhkes (New Jirsey Stas, Upt, 1897^ pp. 98- 
108 ).—In continuation of previous work (E. S. R., h, p. 79) a study was 
made of the changes which tlic nutrients mulergo in baking bread. A 
number of exiieriments are rej)orte(l in which the bread and the 
ingredients from which it was made were analyzed. Baking powder 
was used for leavening and milk was added as a source of fat. In 
several instances a Hour was used which had been previously extracted 
with ether. 

The dry matter was almost entirely recovered in the bread but this 
was not the case with the fat. The fuel value of the bread was about 
the same as that of the ingredients from wliii h it was made. A loss of 
fat was also observed when the fionr was made into dough and carefully 
dried without baking. 

lu the author’s o])inioii the loss of fat is accounted for by the fact 
that the gluten hinders the solvent action of the ether. The work is 
not regarded as final. 

Digestion and feeding experiments, W. H. Jordan and G. G. 
Jenter (New York State Sta. But. 111^ pp, 691-720 ),—Experiments are 
rejmrted on the digestibility of a material prepared like the so-called 
“now corn product,” on the agreement between the (‘alculatcd value 
of a ration and its value as shown by actual experiment, and the rela¬ 
tive nutritive effect of rations from unlike sources. 

The new corn product (pp. 693-701).—This material, also known as 
Marsden’s Stock Pood, is a by-product obtained in the manufacture 
of cellulose from the pith of cornstalks for packing the hulls \,i ships 
(E. S. li., 9, p.^76). For the experiments about 200 lbs. of well-cured 
corn stover was divided into bundles, the leaves and husks stripped 
ftorn one-half of each bundle, and the pith removed from the stalks. 
The leaves and husks formed 65.2 per cent of the total weight, the 
stalks minus the pith 24.5 per cent, and the pith 10.3 per cent. The 
stalks without the pith were ground to a coarse meal, which was said 
ta be not quite as fine as the “ new corn product.” The composition of 
the different parts was found to be as follows: 
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CompoeiUon of corn stovei’ and pith. 


I Water. Protein. 


i^itrogLin-i 

Fat. I free I Ffijer. 
extract. ; 


Asb. 


' mi/. iVr vent. Per cnit. Per cnit. Per cent. Per cent. 

Whole fltover. Ift.Hl .'“,.22 ‘ 3.1» , r,:i.40 :rj. 45 5.tt8 

Stover without pith . 12.21' .'>24 ;{.00 .W.h:! 22.52 5 22 

. 13.27 3.48 5.02 52.77 32.61 4.52 


^^The pith, iiiHtiuul of nearly pnv« cellulosi*, \n sit least two-tiiirds Hoinething 
else, and there is no reason for supposing that the pith of otlier lots of maize would 
bo essentially unlike this Sample.” 

A somewhat detailed study was iiuide of tlie eflier extract of the 
different materials. It w'aa found that corn stover contained 0.<S2 per 
cent of carbohydrates soluble in water and O.Ul ])er cent soluble in malt 
extract, while the stover without the pith contained 0.(11 and 0.2!) per 
cent, and the pith l.fl? and 0.11 per cent, respectively. That is, the 
proportion of su(a'ost‘, starches, and other carbohydrates does not vary 
greatly in the .1 materials. 

Digestion exiierimentsof 8 days’ duration (the first 8 days being i)re- 
liminary) wen* macb* with •! wethers. In one period the 1 sheep were 
each fed the sanuf amount of corn stover per day, and in another i)eriod 
3 of the sheep wore fed the same amount of coi n stover without the 
pith. The exjieriments were made by the usual methods. The results 
are shown in the following table: 


Pov.tyinvni'.s of dUjOHtihUUii of corn ntorer with and without the pith. 



Dry 

matter. 

Driiaiiio 

Hiih- 

stfinoo. 

Protein. 

Fat. 

Xitrogeii- 

free 

e.x tract. 

(Jrutle 

(Iher. 

A.sh. 

Wliuli? .stoviT: 

Per cent. 

Per cent. 

P< r rent. 

/Vr cent. 

I'er cent. 

Per cent. 

Per cent. 

Slieup 1. 

5.{. () 

56. 7 

16.7 , 

69.0 

56.5 

m. 2 

7.7 

Slicup 2. 

54.6 

68. 1 

17.1 

77.4 

57. 6 1 

5 

SlH‘ep3. 

52.7 

56. .*1 

16. 7 ! 

74. 2 

,>14.,'. ! 

63.8 


Sheep 4. 

. 52. Jl 

55. 8 

22.0 1 

70. 2 

58. 8 ; 

66.9 

5.1 

Average of 4 aliee]). 

52.5 

56.7 

16.6 

76.2 j 

56.8 , 

64. 3 


Stover without pitli: 




1 




Sheep 1. 

5\i. 6 

55. :i 

16.5 

69.8 ! 

55. 7 

59.6 

! 21.8 

Sheep 3. 

55.1 

57.2 

28, 1 

75.2 . 

55. 5 

63.1 

15.6 

Sheep 4. 

56. 7 

5iK 0 1 

16.9 ■ 

70.9 ' 

58.5 

65.5 

14.7 

Averaire of V> hIioot)... . 

55.1 , 

57.2 

20.5 

72.0 

56.6 

62.7 



do not liavo Imre any ovidcnco that tbo removal of tlio pith of tlio inaizoplant 
materially increasos the food value of tlie remaining ]»ortion. Ono sheep digested 
more from the stover containing the pith and 2 digested less, the average being not 
greatly difterent in the 2 cases. 

‘‘The real tost of the digestibility of a feeding stuff is the digestibility of the 
organic matter, because in the case of such materials as corn stover the accidental 
mineral matter is a modifying factor. One-half of 1 per cent more of organic matter 
was digested from the stover without pilh than from that with pith, a difference so 
small as to ho well within the limits of error of such work.” 
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The reanlts are compared with those obtained at the Maryland Sta¬ 
tion (E, S. E., 9, p. 76; 10, p, 76), 

Gakulatim of the value of rations (pp. 701-712).—^Experiments were 
made with 4 sheep to compare the digestibility of mixtures of unlike 
materials furnishing practically like amounts of nutrients, and to com¬ 
pare the digestibility of the same rations when fed in large and small 
amounts. There were 2 periods of 6 days each. The rations were as 
follows: 

CovafitHGntH anti amounts of ratlofifi. 


Period 1. 


Full ration 
No. 1. 
Sheep 1 
and 2. 


Half ration 
No. 2. 
Sheep 3 
and 4. 


Period 2. 


Full ration 
No. 2. 
Sheep 1 
and 2. 


Half ration 
No. 1. 
Sheep 3 
and 4. 


Timothy hay. 

Corn sifnge. 

Obta, ground. 

Peas, ground. 

Malt sprouts. 

Brewers’ grains..., 
Bullalct gluten feed 


Grams. 
KMl I 
800 ' 
100 
120 ; 


Grams. 
150 : 
250 ! 


20 I 

30 ' 
30 


Grawh. 

300 

500 


40 I 
60 : 
60 


Grams. 

50 

400 

50 

60 


The coefficieutis of digestibility are given in the following table: 


Coefficients of digestibility of mixed rations by sheep. 


Period. 



Dry 

niatt4?r. 

Organic 

sub- 

Htanee. 

Protein. 

Fat. 

Nitrogen* 
free ex¬ 
tract. 

Crude 

fiber. 

Full ration No. 1; 

Per rmt. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

iSheep 1. 

69. 5 

71.8 

70.7 

79.3 

75.7 

59.0 

Shwp 2. 

69. 3 

71.7 

71.0 

81.8 

75. 2 

58. 9 

Average. 

69.4 

71.7 

70.8 

80.5 

75.4 

59. 0 

Half ration No. 2: 







Sheep 3. 

66.9 

68.7 

69.8 

76.5 

69.5 

64.8 

Sheep 4. 

65.1 

i 67.4 

71.7 

75.7 

69,0 

59.9 

Average. 

66.0 

68.0 

70.7 

76.1 

69.2 

62.3 

Full ration No. 2: 




1 



Sheep 1. 

62.2 

64.7 

69.7 

73.9 

65.2 

59.0 

Sheep 2. 

61.1 

63.8 

60.9 

73.8 

64.9 , 

61.1 

Average. 

61.0 

64.2 

65.3 

73.8 

65.0 > 

60.0 

Half ration No. 1; 





1 


Sheep 3. 

75.7 

77.2 

76.0 

82.1 

79.4 1 

70.3 

Sh(;ep 4. 

7.3.1 

75.4 

75.2 

82.2 

78.6 , 

64.2 

Average. 

7i.4 

76.4 

75.6 

82.1 

79.0 1 

67.2 

1 


Ash. 


i J*er cent. 
13.1 
13.8 

13.4 

27.6 

15.5 

21.6 

9.7 
4.1 

7.9 

40.6 

20. H 

30.7 


Since the results show that the half rations had higher coedicients 
of digestibility than the whole rations, the conclusion is drawn that 
when consumed in small amounts feeding stuffs are more digestible 
than when consumed in large amounts. 

Using the c<»efficient8 of digestibility obtained above, the authors cal¬ 
culated the amounts of digestible nutrients in 2 mixed rations like 
those fed, except larger, and (wmpared the results with those calculated 
from average tables of composition and digestibility, as follows: 
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THfjeatihle nutrienU in the Uoo rations as calculated and as actually determined. 



Calculated from averages. | 

Determined. 



Organic 

matter. 

Pro- 

toin. 

Carbo- 

drates. 

{ 

Fat '^^rganic 

1 matter. 

Pro¬ 

tein. 

Carbo- 
d rales. 

I 

1 Fat. 

Uiitioii 1: Timothy hay 5 lbs., com 
silHgu 40 lbs., ground oats 5 lbs., 

ground peas 6 lbs. 

Kation 2: Timothy hay 15 lbs., corn 
silage 26 lbs., malt sprouts 2 lbs., 
brewers’ grains 3 lbs., Biilfalo 

Lbft. 

1 

1 

Lhi, 

Lbe. : 

Lb. ! LbH. 

1 

i 

Lbg. 

u,. 

Lbt. 

10.1 

2.21 

13.31 

0.57 ! 16.0 

i 

i 

1 

2.14 

12.89 

! 

0.99 

gluton food 3 lbs. 

16.2 

2.24 

! 13.1 

! .83 16.22 

2. 2r> 

12.96 

1 01 


Since the results agree so nearly, the eonclusion is drawn that when 
the value of rations is cahailated by the ordinary tables of composition 
and digestibility the actual value of the rations is shown. 

The relati ve nutritive effeet of rationn from mil ike so nrces (pp. 712-720).— 
In the rations mentioned above the total amounts of nutrients as 
expressed in terms of protein, fiit, and carbohydrates are about the 
same, yet it docs not follow that the rations have the same actual feed¬ 
ing value, since the nutrients in difl’erent feeding stnifs are present in 
different forms. The authors determined the relative amounts of the dif¬ 
ferent carbohydrates in the nitrogen free extract of the various feeding 
stutfs used, assuming all the carbohydrates soluble in malt extract to be 
starch and sugar. The results follow: 


Composition of carbohydrates in feediny stuffs. 


j In water free materialH. 1 

Proportion 

Nitrogen- , Nitrogen- ofuitrogen- 
Total ; free free I free ex 

nitrogen- extraet extract ' tract not 

free , eoluble in insoluble starch and 
extract. malt ex- in malt sugar. 

' tract. , extract. 


I Per cent. Per cent. Per cent. Per cent. 

Timothy bay. 51.9 i 15.7 a(J.2 70.0 

Corn Milage. 65.3 26.4 28.9 52.3 

Oats. 65.3 50.3 15. 23.0 

Pea«. 63.5 63.9 9.0 15.1 

Malt sprouts. 49.2 22.9 26.3 55.5 

Brewers’grains. 43.8 12.9 30.9 70.5 

Butlalo gluten feed. 59. U , 37.1 21.9 37.1 


Using the above values, it is calculated that ration 1 furnished 8.21 
lbs. of starch aiid sugar, 5.33 lbs. of other uitrogeu-free extract, and 
4.52 lbs. of liber; and ration 2 furnished 5.43 lbs. of starch and sugar, 
8.48 lbs. of other nitrogen-free extract, aud 6.63 lbs. of fiber. Assum¬ 
ing that all the sugar and starch in both rations was digestible, it is 
calculated that ration 1 contained 1.99 lbs. of digestible nitrogen-free 
extract other than starch and sugar, aud 2.67 lbs. of digestible fiber, 
aud ration 2, 3.61 lbs. aud 3.92 lbs., respectively. 
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‘^From a theoretical point of view, when we consider that the pentose sngare 
formed may be loss assimilable than the hexose, and that cellulose digestion may in 
part bo due to dosbructive fermentations, it is reasonable to admit the possibility of 
unlike nutritive values for a unit of digestible material from these two sources; but 
the demonstration of this fact, if it bo a fact, is a difficult matter. A large difference 
in the val ue of two rations may be shown, p<Thaps by ordinary feeding trials, but small 
diderences may he obscured by the errors to which such experiments are subjected. 

All oxiieriluent was coiulucted with 2 lots of 5 miloh cows to learn 
“wlietlier the milk-producing capacity of a ratioii is modified by the 
sources of the digestible compounds, other conditions being uniform.” 

Some of the animals were in the early stages of lactation, but none 
were so far advanced as to endanger the reliability of the data.” After 
a preliminary experiment of 5 days the test, which covered 2 periods 
of 30 and 33 days, respectively, was begun March 2. During the first 
period lot 1 was fed ration 1 mentioned above, and lot 2 was fed ration 
2. In the second period the rations were reversed. 

The amounts of food eaten and the yield of milk anil milk solids for 
each cow daring each period are recorded. On ration 1 the cows con¬ 
sumed on an average jier day 15.20 lbs, of digestible matter and pro¬ 
duced 2.71 ll)s. of milk solids, and on ration 2, they (ioiisumed 14.8 lbs. 
of digestible matter and produced 2.73 lbs. of milk solids. 

^‘The results lurnish no testimony iu favor of the superior nuality of rsition No. 
1, i. e.—in favor of the ration containing the larger iiroportion of easily digestible 
carbohydrati s that belong to the hexose group. . . . 

^*If a certain ela.ss of carbohydrate eoinponnds possesses a superior nutritive value, 
the fact must he brought to light through some method of invi*stigation more soarcli- 
ing than feeding experiments of this eharaeter. 

^Mt is certainly shown that iu one case at least the commercial feeding stud’s of 
the by-product class were succe.'-sfiilly substituted for such grains of high <iuality 
2 is oats and peas. 

‘‘Moreover, a much larger percentage of the digestible dry matter of the ration 
was supplied in tiiiiotliy hay and silage in the first ration than in the second ration, 
the pro]K)rtiou being about 71): 5.1 in the 2 cases, hut as has lieeii stated no evidence 
a)>pcared that the second ration was inferior to the other. Such an outcome is 
encouraging to those fanners who wish to avoid tin* ))iireliase of cattle foods by 
feeding largely liome-grown fodilers ainl ]mrchasing sparingly such grains as are 
best calculateil to supplenient hay and silage.’^ 

Agricultural feeding stuffs, their feeding value and use, together with direc¬ 
tions for preparing rations for farm animals, E. Harelhoff {Die landwirtsohaft-• 
lichen Fuitcrmiitcl, ihr Fnitcrivert ynd ihre Vcrweiidunfij vchst Anleitunff zur Aufstellung 
von Futtcrralionni fiir die landwirtHcfinfUichen Nutztiere. Ncndamm: Neumann, 

j)}). -Preface ]»y O. Konig. 

Market prices of commercial feeds, E. 13. Vooriif.es and J. P. Street (Aew 
Jernvy Stas. Rpt. isy7, pp. ;.s’, 7 ^).—The imirkot prices during the past few years of a 
tiuinber of conim(*rcial feeding stud’s jiro reported. 

The amount of nonproLeid nitrogen in straw and chaff of varioua sorts, P. 
IIoLDEFLEISs (UehvT dcti (iehalt der reifen Stroh- und Spreuarien an nichtciweissartigen 
aticketoffhaliigen Stoffen. Inang. Address, Halle: C, A. h’ummcrer (S‘ Co., JS07; aha.in 
Centhl. Agr. Chem., 27 {189S), No. S, pp. "*32-534 ).— The Jiuthor reports the determina¬ 
tion of the total protein (by the Kjehhihl method) and tlie albuminoid nitrogen (by 
thj^Stutzer method) in a large number of varieties of straw, hulls, eto. The resulto 
axh arranged in tabular form. 
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Problems in feeding,* T. L. Habcker {Indiana State Dairy Aaeoc. Rpt. 1897, pp, 
1S7-14S), —General remarks on the relative value of diflerent feeding stuffs. 

Some results in stock feeding, F. H. Hall {New York State Sta, Bui 141, popular 
ed., pp. 6), —This is a popular edition of Bulletin 141 of the station (see p.471). 

Summary of the Investigations on the nutrition of man and animals carried 
on in the United States during the last two years, E. Gain (Assoc. Fran^aise 
Advancement Sci., Conyris Saint-Ftivnne, 1897, pp. 820-888). —The author notes, in 
many cases with some detail, the principal recent publications on the foinl of man 
and animals issued in the United States. In most eases thi; articles cited were pub¬ 
lications of the United States Department of Agriculture or of the Agricultural 
Colleges and Ex])eriment Stations. 

Bread (Diet, and Ifyg. Gas., U (1898), No. 0, p. f>80 ).—A brief note calling atten¬ 
tion to the fact that the handling of broad by bakers and their assistants is a menace 
to health. In Berlin agitation on this subject has rcvsiiltcd in placing the loaves as 
taken from the oven in paper bags, the. ends of which are twisted. 

Wheaten bread, Tison {Lepain defrommt. Fann: J. Matoine, 1898; rev. in BriU 
ish Med. Jour., 1898, So. 1978, p.l8G2). —The author believes that the bran should be 
rejected in grinding wheat, but that improvements in grinding should be sought, as 
the present method rejects too much. Steel grinders are reciimmouded. The tegu¬ 
ment and pe.ricarp are not n'garded as digestible by man and whole-wheat bread is 
condemned on the basis of hygiene and economy. 

The medicinal value of fruit as food, C. T. Sauku (.Inter, (iard., 19 (1898), No. 
189, pp. 558, 559). —The composition and properties of a number of fruits are dis¬ 
cussed. Tin* author is of th<' opinion that fruits do not p«)hscbs any great medicinal 
value, but are to bo regard(‘d as food adjuncts, their chief virtue as medicines con¬ 
sisting in furnishing (he blood >vith potash salts. 

Potato flour in Austria, F. W. Mahan (U. s. GonenJar It pis, 1898, No. 810, pp. 
68, 09). —Potato Hour, also known as j)otato starch, which is used to a considerable 
extent by bakers and confectioners, ks described and an analysis (pioted. 

Nutritive va ue of mushrooms (Diet, and llgg. Gas., 14 (1898), No. 8, pp. 487, 
488). —Attention is calh‘d to the small amount of actual nutrients in mushrooms, 
and extracts fiom early works are quoteil wdiich sliow that this fac‘t has been long 
recognized. 

The need of meat inspection ( Diet, and Jlyg. Gas.,*14 (1898), No. 8,pp. 407-499).— 
The article quoted from U. Pierson in Public Health deseribes the eouditions under 
wliich animals are slaughtered in Philadelphia and insists upon the need of some 
more adequate system of meat inspection, the inniiicipal abattoir being recommended. 

Composition of meat peptones, A. Dknaeyku (Jour. Pharm. et Chhn., 0. ser., 0 
(1897), p. S57; ahs. Vrlljschr, Chetn. Nahr. u. Genussmtl, 18(1897), Ab. 4, p. 491). 

The composition of fish, crustaceans, and mollusks, Balland (Compt. Itend. 
Acad. Sci. Paris, 120 (1898), No. 84, pp. 1728-17Sl).—T\\ei composition of a coiisider- 
aldo number of iisli, crustaceans, and mollusks sold in Paris is rei>orted. 

On the formation of products of proteid digestion in the body, their identifi¬ 
cation, and fate, A. Meyer ( Ueher den Nachweiti und die Enlxtehuntj dvr Produkie der 
Eiueissrei'dauung sowie iiber ihr Schicksal im Organismus. Inaug. Dins., Heidelberg, 
■1898, pp. 41: ahs. in Kyg. Itundxchau 8 (1898), No. 8, p. 898). 

The ihfluence of consuming difierent quantities of water on the excretion of 
vater vapor and carbon dioxid by man, P. r.AscHTSciiKNKo (Arch. Hijg., .*>3 
1898), No. l-2,pp. 145-150).- -In experiments with man the amount of carbon dioxid 
ind water vapor excreted through the lungs was not materially affected by the 
amount of water cousiimed. 

Note on the excretion of water vapor through the lungs, M. HunKKR (Arch. 
Hyg., 33 (1898), No. 1-2, pp. 151-154).—Tho author found in experiments wdth man 
that less water vapor was excreted through the lungs when reading aloud than when 
singing; still less wjis excreted when deo]) breathing was practiced, and least of 
all when the subject remaint'd perfectly quiet. 
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Feeding of oalves with potato flour and skimmed milk, J. Schultz (Land- 
manshlade, SI (1898), No^ 22, pp. 802, SOS), 

Feeding experiments with swine, P. Hansson (Meddel, K. Landthr, 8tyr,, 7 
(1897), No, 42, pp, 188, 186), —A comparison of rice meal, molasses feed, and ground 
grain for swine. 

The native breed of cattle in Gotland, (1. af ^\ kttjcrs fed r ( Landtmannen, 9 
(1898), No, 28, pp. S98-S97, ph. 2). 

The marketing of poultry, E. lluowN (Jour. Hoy. Ayr. Soc. Knyland, ser., 9 (1898), 
Pi, II, pp, 270-280). —Marketing )»(mltry in England and some other ( oiintrios is dis¬ 
cussed, and suggestions made for improving this industry in England. 

Drawn vs. undrawn poultry (IHet. and Hyg. (iaz,, 14 {1898), No, 8, p, 487 ).— 
From experiments, which are briefly reported, the conclusion is reached that under 
‘^precisely the same conditions of temperature and humidity drawn fowls will keep 
from 20 to 30 days longer than those not drawn. The presence of undigested food 
and of the excrementitious substances in nuimalH which have bi^en killed most cer. 
tainly favors tainting of the flesh and general decomposition. The viscera are the 
lirst parts to show putrescence, and allowing these to remain within the body can 
not do otherwise than favor infection of the flesh with bacteria and ptomains, even 
if osmosis does not ai tually carry putrid juices to contiguous tissues. Hunters 
know the value of drawing birds as soon as possible after they have been shot, in 
order to keep them sweet and fresh and to prevent their having a strong intestinal 
flavor. 

^‘That the opening of the body of an animal and exposing the internal surfaces to 
the air may have some influence of itself in hastening putrefaction is admitted; but 
when the process of ^drawing^ is in-oporly conducted this secondary objection to its 
immediate performance may be entirely set aside. Absolute cleanliness should be 
maintained throughout the operation, and if the entrails are torn and their contents 
allowed to come in contact with the flesh of the animal its interior should be at 
once washed out with clean cold water and afterwards with a solution of common 
salt and the canvass hung up until thoroughly dry.’^ 
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Dairy husbandry, C. B. Lane (Neiv Jerney Stas, Kpt. 1897,, pp. 193- 
192,, pis. 2j dgms, 1), —Thi.s includes an abstract of Bulletin 122 of the 
station (E. S. R., 9, p. TOO) and an account of the dairy work during 
two seasons. The growing of various soiling crops and other forage 
(Tops on the farm is described, with the order in whieli the soiling 
crops were planted and harvested, the amount of food nutrients which 
they furnished, and the cost of production. 

The production of food materials during a 4-year rotation which had 
been carried on at the farm is shown in the following table: 


Food material ft produced and fertilizing materialH removed in a rotation. 




Food coiiHtitneutH. 


Fertilizing i'onHtituentB. ^ 


Protein. 

Crude 

Nitrogen- 

free 

Fiber. 

Ash. 

Nitro- 

Phos- ‘ 
phorio 

Potash 




extract. 



gen. 

acid. 



Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Fi&M corn, 18D3. 

341.9 

100.7 

2,127.7 

638. t> 

174.8 

54.5 

26.4 

32.2 

CtimBoii cloveraiid fodder 









com, 1894. 

900.3 

237.6 

4,962.4 

108.1 

439.0 

145.8 

44.6 

87.3 

Fodder, rye, and oatH, and I 









peas, 1895. 1 

569. 6 1 

170.2 

2,693.6 

446.1 

365.1 

; 91.1 

i 47.1 

97.4 

Mixed hay and forage, 1896 

300.4 

74.5 

1,422.9 

900.8 

161.8 

1 48.2 

15.6 

53.1 

Total. 

2,121.2 

583.0 

11,206.6 

2,003.5 

1,130. 7 

! 339.6 1 

133.7 

270.0 

Average per year... 

525.0 

145.0 

2,801.0 

523.0 

282.7 .. 

1 
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The arrangement of soiling crops in 1896 and 1897 is described and 
the yields in each case are given. In 1890 they furnished ^^a continu¬ 
ous supply of food from May 1 to November 1, and the produce from 7 
acres will supply sufficient roughage for 25 cows for the entire period.” 
In 1897, “ with the exception of a week in June, when silage was used, 
the dairy herd was fed entirely upon soiling crops from May 1 to Octo¬ 
ber 20,” The soiling crops in both years consisted largely of legumi¬ 
nous crops grown alone or with oats or barley. 

Notes are given on the growing of the diften nt soiling crops and 
a test is reported on the comparative earliness, manner of growth, 
and yield of 8 standard varieties of Canada lield i)eas. ‘‘All varieties 
stood up well. The crop was cut with a mowing machine while most 
of the peas were in bloom. Tlie JR ussian Blue proved to be the best 
yielder, while the Mummy, (Ireen Field, and Green Scotch all made a 
vigorous growth.” 

The yields of milk upon the different soiling crops are tabulated. 
The aim was to furnish an e(]iiivalent amount of dry matter from each 
crop. 

'‘The fer.aing of the friinson clover resulted in a gain in milk How on tIu* part of 
all tlio ariirnals, tlio gain ])er day ranging fn»m 3 to 3.5 ll»s., an avcragi^ i)er <'ow for 
the whole of l.S lbs., or 8 per cent. In tlio ooinpariHon of tin* crimson clover and 
mixed grasses there are 12 cases ranging from 0.7 to 2.2 lbs., with an average of 1.3 
lbs., or over 6 per cent. The mixed grasses consisted cbielly of rod and white clover 
and redtop. In the case of silage and mixed grasser, the silage being introduced for 
comparison with green forage, there was a loss [on silage] in every case varying 
from 0.1 to 2.8 Ihs., with an average loss of 1.0, or over 7 ])er cent. 

“In the case of silage rs. oats and jieas, and oats and peas r«. peas, but little differ¬ 
ence in the average' yield per cow is noticed, though indivielnal differences are quite 
marked. In the case of oats and peas rs, oats, and oals and peas r». com fodder, and 
in corn fodder rs. millet, there art' decided losse's [on silage], ranging from 3 per 
cent to over 7 per ccut,’^ 

The cost of milk production for one year, ending April 1, 1897, is 
given. The herd averaged 25 cows for the year. 

“The average cost of the daily ration is 11.6 cts., and of this 4.69 is due to pur¬ 
chased femls and 6.61 to the cost of farm foods, so that the farm fuvni8he<l 57 per 
cent i>f the total food. This is not so large a proportion as is desirable, and is due 
in ])art to the fact that th(*re was but little roughage on bund when the station took 
charge of the farm, on April 1, 1896; besides, no provision had been made for early 
forage cro])8, as rye and clover, consefiuentl.N a larger ])roportion of feeds was used 
during the lirst 3 mon ths of the year. The cost of food jier quart of milk was 1.5 cts., 
of which 0.646 is due lo purchased feeds and 0.854 to farm crops. 

“[Taking into account the cost of labor and the interest on and the decrease in 
the value of the herd] the cost per hundred was $1.14. At $1 per hundred, the price 
received in rural districts, cash ])rolit8 from the business are not apparent. The 
profits, if any, must bo found in tho iiuinnn* heap. In the calculation of the cost of 
farm foods the manure was charged at the rate of $1.50 per ton. Careful weighing 
of the manure deposited in the stable shows that the amount produced averaged 60 
lbs. per day per cow, or a total for the herd of 252 tons per year. 

“In selling for $1 per hundred, tho receipts are $203.95 less than the expenses, this 
difference representing the cost of the manure, which would be 81 cts. per ton. The 
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(lifierLMice lietween this cost (81 cts.) and the actual charges made for it in the grow¬ 
ing of the crops, $l.f>0 per ton, viz, 61) cts. per ton, would amount to $173.88 on the 
total amount produced—a gain too small to make the business pay. . . . 

*‘At 3 cts. per quart the farm would sell its home-grown produce to the dairy at 
profitable prices, viz, $2.78 for soiling crops, $.5.56 for silage, and $8.34 per ton for 
dried corn fodder, a gain on the crops over cost of prod motion of $1.38 per ton for 
soiling crops, $2.79 for silage, and $3.34 ior dried corn fodder, besides nn additional 
gain represented by the 252 tons of manure.” 

Dairying in relation to soil exhaustion is considered, and a table is 
given showing the amounts of fertilizing materials contained in the 
feeding stuffs purchased and in the milk produc(‘d by the herd of 23 
cows. According to this the feeding stuff's purchased contained 851 
lbs. more nitrogen, (UO lbs. more phosphoric^ acid, and 214 lbs. more 
potash than in the. milk sold from the farm. A reciord of the herd is 
given for one year, ending April 1, 1897, and the record of individuals 
is considered. Tlie record of the best and i>oorest c*ows from the stand¬ 
point of milk and butter production and the averages for the herd are 
summarized in the following table: 


Records of hext and poorest eowa for milk and butter production. 


Milk product ion: 

best cow. 

PooroHt c.ow. 

Average cow. 

Butter ])ro<lnction: a 

Beat cow. 

Poorest cow. 

Average c-ow. 


A’aluo of product. 


Gain over cost of feed with— 


Animal 

yield. 


J’oitnds. 

:{o:i 

4,4ia ' 
(),:U4 


40.'i 

•202 


Milk at 
1 ct. 
per lb. 

Milk at 

3 ct.H, pe.r 
(jiinrt. 

Butter at 
20 ctK. 
JUT 11). 

(JoHt of 
feed. 

Milk at 

1 ct. 
per lb. 

Milk at 

3 ctB. per 
quart. 

.$8.3.03 
' 44.13 
; 03.14 

.$114.26 
(K). 74 
86.89 


.$42.34 
i 42.34 

1 42.34 1 

$40. 69 
1.79 ! 
1 20.80 

$71.92 
18.40 
41.55 

$81.08 
4U.43 
62. 70 1 

1 ' 

42. .34 



42.34 

42.34 







1 





Butter at 
20 ctB. 
pt>r lb. 


.$38.74 
— 1.91 
20.36 


a (’alculntcd. 


‘*Tho range in percentage of butter fat wjis from 2.8 i>er (;©nt to 6.4 per cent, with 
an average of nearly 4.3 per cent. 

‘‘The best milk cow was the second butter cow; the best butter cow was the fifth 
in order in largest milk yield.” 


The claim that for profitable milk production a cow should produce 
at least 5,000 lbs. of milk per year, and for ])rotitable butter produc¬ 
tion at least 200 lbs. of* butter, appears to be supported by the year’s 
record. 

The milk of the herd is sold on the milk route. The method used in 
handling the milk, care of utensils, and waste in handling and deliver¬ 
ing are discussed, and a brief description is given of the new dairy 
house. 

An article on seeding grass and crimson clover is noted elsewhere 
(p. 431). 

Milk production with salt-marsh hays, J. B. Lindsey and B. E. 
Jones Hatch tit a. Bui. .W, pp. 19-48 ).—Experiments are 

reported with 2 lots of 0 cows each in which 0 different salt-marsh hays 
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(see p. 472) were compared with common hay (‘‘English hay A con¬ 
stant basal ration of wheat bran, Chicago gluten meal, and corn silage 
was fed, and in addition to this 10 to 12 lbs. of salt or English hay was 
fed. About 1 lb. more of salt hay was-fod than of common hay, as 
the former contained from 6 to 8 per cent more water. The periods 
lasted from 14 to 17 days, with preliminary periods of 5 or 7 days inter¬ 
vening. The results are tabulated in detail, and analyses are given of 
the feeding stuffs used and of the milk of individual cows. 

A summary of the results, with the averages for the salt hays and 
for English hay, is vshown in the following table: 


Summary of renulta of feeding saU-mareh hayn to eowH. 


1 

i i 

Basiil I'uiioii and— ! 

i 

Aver- 

a;ie 

'.'iiiionni 
fed per 
cow. 

1 

Dry 
Ilia Iter 
in 

ration. 

1 Difji'a- 
! tilde 
protein 
; in 

i ration. 

1 

* A\enige 
, ol- 

5lilk. , 

yield i 

i 

But- 1 
ter. <7 ' 

verage cost 
of— 

Milk ; Blitter 
p<'r 1 per 
<|nart. pound.; 

Total 
gain 
( t ) er 
luH.S 
(—) in 
weight. 



Tjhh. 

i 

Lhs. 

LhH. 

: Lbs. 

Lbs. 

(^ents. 

Cents. 

Lhs. 


1 Hlack-ffraas hay. 

12.77 

22. 2.3 ' 

2.22 

19. .50 

1.11 

1.84 

; 15.00 

^ 28 

bnv. 

11. Ha 1 

21. 90 

2.14 

20, JO 

1. IH 

2. 22 

18. 00 

18 


1 t’n\-uraHH huv. 

12.60 1 

23. 40 

2. 39 

24. 80 

1. 16 

1.64 

15.26 

-f 25 

- 1 

i Kiiglinh hay.' 

11.00 I 

23. 10 , 

‘1 2 I} 

25. 20 

1 21 

1.87 

18 08 

1 + 


/Itruiuh . 

'\ Ki.^lish hav. 

i I0.:i3 

21.20 

2. 05 

24. 70 

1.10 

1.45 

14. 50 

1 -- 10 


11.33 

21.30 

2.05 

20. 00 

1.13 

1.04 

M. 12 

+ 


I Ilfiltop varicl V .' 

' 11.00 

1 21.9.5 , 

2. 0.5 

15.90 

1.00 

2.23 

10. 50 

1 13 


i Kiiiiliah liay. 

' 10.00 

I 21.27 

2.10 

17. 40 

1.07 

! 2.40 

18.60 

i- 13 


1 jCovo mixtiirn. 

11. 17 

' 24.00 

2.13 

18.71 

1.08 

' 1.91 

1.5. 40 

i 14 


i\Kn}:li«li bay. 

10.17 

21. 12 

2.09 

19. 35 

1.07 

2. 23 

18.60 

-h 55 


fSalt liav nnxlure. 

1 10.75 

22.09 

2.01 

23.00 1 

1. 17 

1 1.58 

14. 45 

- 4 


iKn^jlish hay. 

1 9.75 

21 75 

2.10 

•23.40 

1.21 

i 1.80 

1 10.80 

-■ 9 


Averay:e for salt, hays h . 

; 11.50 

, 22.12 

i 2. 10 

<•11.301 f499.0 

; 1.06 

15.00 

-1 3 


Average for fOnglish hay. 

j 10.54 

21.91 

i 

i 2. U 

rU,778 ,c; 

1 

521. 8 

1.96 

1 17.53 

-f- 47 


a from yield of fat in milk. 

h “ KKclndinj; rodtop vairiolv, wliirli is not, striotly Hpeiikin;;, a salt, hay.” 
c Totiil, instrad of uvora^c. 


The cost of milk and butter production is based on the following 
prices of feeding stuffs: English hay §IS, salt-marsh hay i?10, corn 
silage $;ko0, wheat braii $15, and Chicago gluten meal $20 per ton. 

*‘Tlic sjilt-liny rations prcnlnced from 2 to 5 por cent less milk aiul butter than did 
an e(insil amount of hay similarly combined. Tln^ variety of rodtop was the 

only exception to this; it yielded 9 per cent less milk and butter. . . . 

“The salt-hay rations ])r<ulueed milk with a tritle less percontai’O of fat than did the 
English hay rations. The dilfereiiee is so slight as to he of no practical im]>‘>rtanee. 

“Because of Iho lower market price for salt li:iys, a.s compared with English bay, 
daily rations c(»ntainiiig 10 to 12 lbs. of .salt bay produced milk and butter from 10 
to 20 per cent cheaper than rations containing an equal amount of English hay.’^ 

Samples of butter made on English hay, black-grass hay, and fox- 
grass hay, respectively, were submitted to experts for scoring; and 
samples of the milk produced on these hays were submitted to different 
parties. 

“ These experiraente make clear that the salt hays, when constituting from 30 to 
40 per cent of the daily ration, did not impart any objectionable odor or liavorto 
the milk or butter. Flat sage is known to have a somewhat stronger flavor, and 
had that been fed, it is possible that tll(^ results might have been somewhat different.’^ 
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The effects of food on milk and butter, J. Speir ( Tram. High¬ 
land and Agr. Soc. Scotland, 5. ser., 9 {1897), pp. 296-338). —This work, 
carried on at Newton Farm, Glasgow, was in continuation of experi¬ 
ments^ made in 1895-9(5, “which seemed to indicate that two foods, 
viz, decorticated cotton seed cake and vetches, had some tendency to 
increase the fat in the milk, while fresh young grass and grains had a 
tendency to decrease it. These exiieriments also plainly indicated that 
while many foods appeared to have a tendency to enrich or impoverish 
tlie milk, still neither effect seemed permanent, the inclination after a 
time being for the milk to return to more normal conditions.’^ 

The present studies were made with 8 cows and covered 12 periods, 
usually of about 5 weeks each. A large number of feeding stuffs of 
different kinds were tested in various combinations. The milk was 
weighed and tested for fat, and was also skimmed with a hand separa¬ 
tor and the cream churned and made into butter to observe the effects 
of the different foods on the production of butter. The general qual¬ 
ity of the butter, its melting point, tlavor, and keeping ([uality were 
also determined. The results are tabulated for each period, together 
with the results of the previous experiments. 

“ Rations having an oxtremoly high albiiminoul ratio seem to have a depressing 
effect on tlie milk yield, well-mixed foods giving the best results in this respect. 
Every food, when iirst given, seems to have more or less effect in increasing or 
deereasifig the percentage ot‘ fat in the milk. This eifect is, however, transitory, 
and the milk returns lo its normal composition about the end of the Jifth week. 
[15re^^ers'] grains in the wet state and in excessive quantity may be an exception to 
this general statement. 

‘^Provided extremes are avoided, the dry matter in the food seems to be the jirin- 
cipal controlling factor in the production of milk or increase of live weight, and is 
of greater importance than the albuminoid ratio. 

“The fat in the buttermilk is considenably influenced by the food used; but where 
the cream was churned at the i)roper temjierature, the churnability of the milk 
appeared to bo less aflected by food than the experiments of 18115 seemed to indicate. 
All other things being equal, each food or combination of foods seems to produce 
a milk which necessitates the cream from it to be churned at a temix'-rature peculiar 
to itself if the best Jesuits are to be obtained. 

“Soft butters usually contain a proportion of water greater than the average, and 
if the softness is caused by the foods used the excess of water can not be reduced by 
the ordinary imdhods of manipulation. Food exerts a very great iulluenoe on the 
melting point (tirmness) of butter. ... 

“If lirst-class butter is the object, linseed cake, grains (wet or dry). Paisley meal, 
and foods containing a largo proportion of sugar, should be disc.arded or reduced to 
the lowest limits possible. 

“The principal concentrated foods experimented with having a beneflcial effect 
on the butter are oats, decorticated cotton cake, beans, and peas.^' 

Feeding fat in the form of an emulsion to milch cows, S. Khodin 

{K. Landt. Akad. llandl., 37 {1898), No. 1, pp. 25-33 ).—^Three experi¬ 
ments with 2 cows were made for the jiurpose of ascertaining the 
effect of feeding fat to milch cows in the form of an emulsion. Linseed 


Trans. Highland and Agr. Soc. Scotland, 5. ser , 8 (1896), pp. 269-315). 
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oil was emnlsifled in a machine constructed for this special purpose. 
The fat globules of the emulsion had au average diameter of about 
0,0011 mm, and did not separate out on being kept in a closed vessel 
for 10 months. The oil emulsion was given as a drink in water during 
7-day lieriods, the (luantides of oil fed during the difierent periods 
ranging from 250 to 750 gra. per day. The rations fed were normal 
mixed rations, with a nutritive ratio of about 1:5.7. i^^o changes were 
made in the feed during the diflVirent exiieriments. Experiments 1 
(lasting from December 15 to January 10) and 2 (lasting from February 
5 to 25) were made with a cow of Stromsholm breed, and experiment 3 
(lasting from March 22 to April 11) with a crossbred Ayrshire cow. 
The main results of the experiments are shown in the table given below: 

l^esulta of feeding oil emulaiona to milch coim. 


BriukH given in 
foiTu of— 


Exporiiiiout 1 

Fat in milk. 

• 

- - 

Experiment 2. 

Fat in milk. | 

Experiment 3. 

! Fat in milk. 

Milk 

ield. 

0) 

u 

u 

« 

Pm 

3 

0 

B 

Water 

in 

milk. 

Milk 

yield. 

•:>a9r» j9<j 

5 

4 

1 Water 

1 milk. 

Per cent. 

Amount. 




Om. 

Per cu 

Kg. \ 


Gm, 

1 Per ct. 

AV. 

Gm. 

Wattir. 

Oil (‘niulaioii in 

13.72 

3.50 

480.6 

80.9."> 

1 

9.02 

3.68 

332. 3 

, 86.99 

17.33 3.04 

527.5 

waUir. 

13.12 

3.78 

4d5.8 

80.82 j 
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The results of the experiments are, briefly stated, that the fat con¬ 
tent of the milk was increased at first by feeding large quantities of oil 
in the form of an emulsion, but later on no increase took place; the 
milk, on the contrary, dropped to its previous normal fat content, 
depending on the individuality of the cow. —f. w. woll. 

Feeding skim milk according to the Trystorp method, P. Hans- 
SON [Mediki, IC Laridthr. Styr,, 1S!)7j No, L2j pp, JoO-lfio ),— In feeding 
skim milk to cows by this method, it is curdled and straw chatt* added 
to the curdled mass (E. S. E,, 8, p. 248; 10, p. 382). Instead of adding 
75 per cent of chaff, as recommended by the originator of the practice, 
the author us(‘d only 25 per cent. As the result of a feeding experi¬ 
ment with 2(> cows, separated into 2 even lots of 13 each, the value 
of the skim milk was found to be somewhat less than indicated by 
its content of nutrients, viz, 13 cts. per 100 lbs., against $1.18 per 100 
“food units” of the mixed ration fed. In place of 1.4 lbs. of grain 8.8 
lbs. of skim milk was introduced in the ration. The cows did not keep 
up as well in milk yield or in live weight on the skim-milk ration as 
they did on the mixed-grain feed.— F. w. WOLL. 

Skim-milk feed for milch cows, L. F. Nilson {K, Landt. Akad. 
HandU^ 37 (1898)^ No, pp, 115-122 ),—A feeding experiment was made 
with 30 cows to test the merits of the Lindstrom method of feeding 
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clabbered skim milk to cows (E. S. E., 8, p. 248). The results of the 
experiment showed that skim milk fed in this manner was worth not 
quite one-sixth as much as jjrain feeds, or less than one-third of what 
practical experiments seemed to indicate as its value. Valuing 100 kg. 
of grain feed at $2.4:^ (according to Swedish prices), the feeding value of 
100 kg. of skim milk was found to be36.5 cts. This is a somewhat lower 
relative feeding value for skim milk than was found by Fjord in his 
early feeding experiments (B. S. E., 5, p. 428), a fact easily explained 
by the loss of nutrients incident to the preparation of the clabbered 
milk,—F, AV. AVOLL. 

Spa 3 ring cows, 4. Venneruolm (Landtmmmeiij (ISfhs)^ No. 23^ pp. 
363->%S ).—A general discussion of the subject, with an account of the 
results of S[)aying 80 (iows at 2 Swedish estates, l^'our cows had to be 
killed on iiccount of bleeding, inflammation, etc. Six months after the 
operation the live weights of the remaining 55 cows had increased from 
22,023 kg. before the sjjaying to 25,111 kg. after, or an average of 150.5 
lbs. per head. The milk yield was 532 liters per day before spaying 
and 507 liters after spaying, or a decrease of about 5 per cent during 
a little more than half a. year. 

The writer does not advocate the adoption of this practice on a large 
scale for healthy animals on account of the possible lovSS of cows, the 
small ditterences in the price of the beef, and Anally the uncertainty of 
increasing or prolonging the lactation of the cows to any appreciable 
extent. 

The paper is further discussed in the same journal (No. 29, pj). 474- 
470) by K. Arfwedson and the writer.—F. vv. avoll. 

The milk supply of Boston and other New England cities, G. M. 
WniTAKEU (T. (S', /kpt. A(/r., Bureau of Animal Imhistry Bui. 20^ pp, 
37,pis. 2, map 1 ),—This is an interesting and instructive bulletin on the 
sources and handling of the milk of several of the larger New England 
cities, Boston especially. The population of what is termed Greater 
I^oston is given as over 948,000. Three-fourths of the milk supply of 
this territory is brought in by railroad. A map is given showing the 
sources of the milk supply ol' this territory. 

‘^The longest direet ruu is 140 miles, and some railroad milk comes only 20 miles. 
Most of this milk is <'onvey<5<l i.i c.ars built for this especial purjiose, with refrigera¬ 
tor closets for tlie cans of milk and with provision for steam heat. . . . Most of the 
cars start in the morning, from 1 to G o’clock, and reach the city between 10 and 11. 
In a few instances the car starts the afternoon previous, and is on the road over 
night, roacliing Boston during tlie next forenoon. The ears, in the siimnier, fro- 
qinmtly take th^ milk of the same morning; some start too early for the milk of 
that morning, especially in the winter, and hence bring the milk of the pn^vious day. 
Milk is therefore 18 to liO hours old before reaching the (nty. The number of these 
milk cars averages about 35, although varying somewhat with the si^ason. 

*'By filling passageways and other open spaces as many as 1,200 cans (10,200 qt.). 
or over 10 tons in weight, can isi got into a car. Railroad officials consider 10 tons a 
carload. The nominal load, however, is 900 cans (7,650 qt.).” 
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In the historical discussion it is stated that Boston seems to have 
been the pioneer city of the United States in the transportation of milk 
by railroad,” the beginning having been made in April, 1838. 

‘'To-day the busin^sH of tninsportinj? milk to the city i)y railroail is done by 7 
concernH. Six of these 7 milk wholesaling houses have an association for bringing 
about uniformity in methods of doing business and for mutual self-protection. 
To-day fully three-ijnarters of the milk supply of Greater Hoston passes through the 
hands of these Large wholesalers, locally known as ‘contratdors.’ . . . 

‘‘All of tlio contractors have choose or Initter factories in the, city or country, or 
both, for the inannfa<*ture of butter and cheese.” 

The arrangements between the milk producers and the contractors 
are described, and also the Milk Producers’ Union, which is an organi¬ 
zation of the farmers wlio sell milk to tlie contracb)rs. This union 
deals with the Milk Contractors’ Association in li.xing the schedule of 
prices and other regulations, and has tended to promote uniformity 
and business-like metliods and to keep the price of milk quite sternly. 
The summer and winter prices for 12 years are given, showing remark¬ 
ably little variation. The average ‘^heoj etical Boston price per can of 
8^ qt.” for 12 years has been 32\ < ts. during suniiner and ‘Idl! cts. during 
winter. From this “the(»retical” price a deduction is made for trans- 
Iiortation on a fixed schedule agreed to by the Milk Producers’ Union, 
depending upon th(‘> distance. Theie is also a deduction made for the 
surplus milk, which is made into batter, and for which only the ‘‘butter 
value” of the milk for the month is paid. This, together with “grad¬ 
ing” the ])rice in different months to prevent too large a surplus, is a 
cause of much friction between the producers and the (*ontractors, as 
the application of the system is blind to many farmers. But the sys¬ 
tem of buying all the milk that is offered furnishes shippers a market 
for all they can j^roduce and does away with the former i convenience 
arising from the irregularity of the amount taken by the contractors. 

“The cans are returned.to the farmers unwashed and sometimes in a 
very filthy condition,” which has gone so far as to lesnlt in several 
attempts on the ])art of the farmers to invoke legislation compelling 
the contractors to wash the cans. 

Of the other one-fourth of the milk supply a portion comes in by rail¬ 
road and the remainder is produced within the limits of Greater Boston 
or in territory nearby. “Over 7,000 cows are kept in (ireater Boston.” 

The milk supply of Providence, the second city in size in New England, 
is nearly all produced within 20 miles of the city. About 75,000 ([t. per 
day, or 27,375,000 qt. per year, is used. 

“The selling of milk from stores is more prevalent than in many other cities of New 
Kugland. It is estimated that almost half of the milk consumed in this city is sold 
from stores instead of being delivered from house to house by ]>eddlers. . . . Milk 
is from 12 to 48 hours old when it reaches the consumers in Providence.” 

The 8up])lies of several other idties are briefly noted, although for the 
most part they present no novel features. 
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The cream trade^ which has largely increased of late, is described, 
together with the sale of skim milk, buttermilk, condensed milk, etc. 
The rather surprising statement is made that although a great deal of 
surplus milk is made into butter after it reaches Boston, furnishing 
quite a large supply of skim milk, the greater part of it is allowed to 
run into the sewers, as there is no market for it. 

The milk laws and inspection are discussed, together with a consid¬ 
eration of the (piality of milk sold in diflerent cities. 

of thti States have laws relative to the health fulness of the milk supply. 
Massafhiisotts, Maine, Rhode Island, and New Hampshire prnhibit the sale of milk 
from sick or diseased cows or cows fed upon the refuse, of breweries or distilleries or 
upon any substance deleterious to its (jiiality. Tonnectieut prohibits the sale of 
Mmpure luilk^ and milk from cows which shall hav*‘ been adjudged by the commis¬ 
sion upon diseases of domestic animals to he allected with tuberculosis or other 
blood disease. A Massachusetts law imposes a line upon ‘ whoever knowingly feeds 
or has in his possession with intent to feed to any milch cow any garbage, refuse, or 
offal collected by any <*ity or town.^ There is, however, no especial sanitary inspec¬ 
tion of milk and its sources in any New England town or (*ity. . . . 

^M.ooal boards of health, Iiowover, liave considerable authority, and in S(^veral 
cases they have issued orders or made regulntions in advanc(' of the average practice 
of the State.” 

The germs in milk; studies of foremilk of cows, J. Nelson (New 
Jersey Stas, Rpt. 1897195-223 ).—The following is the author^s sum¬ 
mary of his work iu those lines: 

Studies of the germs of milk, qnanUtativehj considered, relative to the sources of cow- 
(ielatin cultures were made from milk as freshly drawn from the cow, 
and the niiinher of bacterial colonies developing were counted; then the increase in 
tl»e germ eont«*nt during cooling was determined; next, the increase due to the 
process of bottling. It was found that the germs imiltiply during the time elapsing 
before the milk is cooled, and that the various utensils with which the milk conics in 
contact during handling, cooling, bottling, etc,, each contributes its quota of germ 
contamination, so that the germ content of the milk at the time it is placed in cold 
storage, within an lionr after milking, is alreaily 10 times as great as at iirst. The 
princi]>al source of contamination was found to ho the valves of the bottling machine. 
The first milk passing undergoes a doubling in its germ content. 

‘‘As an appendix to this section, the use of the [StarJ cooler as a pasteurizing 
apparatus is eimsidcred. Steam is turned through the ‘ cooler ’ in place of cold water, 
and the resultant temperature of the milk is 150^^ F. Germ cultures showed a ilecrease 
in germ content of 0,95 under the crudest conditions and immediate cooling. Thus 
it a]q>earsas if this method could, with slight improvements, become successful and 
practicable. 

^''Studies of the foremilk of cows .—The first milk ilrawn from the udder, with 
aseptic precautions, was observed macroscopically. 'fhe ilifferent spurts were kept 
in separate tubes, and from each teat of each cow 3 different samples were prepared. 
The time elapsing before aiudity developed and subsequent (‘lotting was noted, and 
to aid in this determination the milk was colored with litmus from the start. A 
most complex variety of results was obtained, whose import can not be shown until 
the various germs producing the changes have been isolated and studied in pure 
cultures. The practical aim in this work is the development of a method of milk 
analysis which shall he expeditious, and shall give an idea of the quality of the 
bacterial flora which the individual cow favors and harbors in her udder. This has 
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two important bearings: On the one hand it will throw light on such diseases as 
garget, and on the other hand will show the keeping (jualities of the milk, and the 
sort of butter or cht^ese it will produce. These are all-important considerations in 
re8i)ect to the characteristics of a good dairy cow.” 

Swedish butter exhibitions during 1897, X. Knostrom (TuUlxr. 
LandimaUj IS (1697), No. 51, pp. 920-929; Nord. Mejeri Tidn., 12 {JS9S), 
No. 51, pp. 604, 605; 52, pp. 617-619; 53, p. 630). —During the year 317 
creameries exhibited 1,214 tubs of butter. The average score was 11.1 
(on a total of 15 iK)ints), 44 i)er cent of the tubs scoring over 12 points. 
The average results for the year are shown in the following tables: 

Su'edinU butler erhihifionH^ 
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of j muni Roofing 
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' 11.1 

13.4 
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Of the tubs exliibited, 1.7 per cent lost brine during storage, the 
average amount ])er tub being 0.45 lb., ma.ximum amount, 1.G8 lbs. 
There has been a uniform improvement in the average quality of the 
butter exhibited dur ing the 4 years since the butter exbibitions were 
establisiied.—F. w. wold. 

Milk and dairy product?, F. Stoiimaxx {Milch- uml Molkcrviproducte: Ein Hand- 
bnch fiir MUchiechmker und Xahrungsmittelchemikcr. liraunschwciy: Iriederich Vieircg 
4- Sohuy ISOSj jip. XXIX -|- 10:U,fig8. —This exteusivo treatise, xvhich was issued 

a few mouths after ih<‘ authors death, brings the literature of the subject down to 
within the last 2 or 3 years. . In its scope it covers the whole field of the chemistry 
and properties of milk, the analysis of milk and dairy products, dairy bacteriology, 
and the utilization of milk in difierent ways, as in its original form, for butter mak¬ 
ing, cheese making, iiiaking of condensed milk, koumiss, kephir, etc. Although 
naturally devoted largely to cows^ milk and its products, the milk of difierent kinds 
of animals and the products manufactured from it are included, with a discussion 
of the manufacture of oleomargarine, the recognition of oleomargarine and filled 
chei'se, and the detection of these and other forms of adulteration. 

Throughout tlie entire book the discussion is based upon the results of scientific 
investigations and experiments, and their application in practice is pointed out iii a 
clear and concise manner. The production of milk, or what may be termed dairy 
farming, is not entered into at any length, although the effect of various methods 
of feeding and treatment of cows on the yield and composition of the milk and the 
specific effects of a large number of feeding stiifts on the ((uality of milk and dairy 
products are considered quite fully. The various operations in the creamery and 
cheese factory and in the handling of milk are treated at length, with illustrated 
descriptions of various forms of machinery and apparatus. 

Altogether the book forms the most comprehensive treatise on the subject from a 
scientific standpoint that has been issued. The numerous references given in foot¬ 
notes are a valuable feature. The method of treatment is such ns to make the book 
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intoresting and useful to educated dairymen. An nnusually detailed table of con¬ 
tents and a comprehensive alphabetical index contribute to make the book a most 
valuable work of reference. 

The development of the dairy cow, 0. D. Smith {Indiana State Diary Aesoc, KpU 
lS97j 2>P- 98-111), — A historical account, with descriptions of some of the famous 
dairy cows. 

The factors essential to secure profit in the dairy, C. 1). Smith {Indiana State 
Dairy Aasoc. Bpt, 1S97, pp. 1SS-1S7), —Special stress is laid upon the care of the 
dairy cow. 

The cost of production, T. L. Haecker {Indiana State Dairy Assoc, Rpt, 1897,pp, 
8$-9S,figs, 5), —An address based upon the author^s experience with the herd of the 
Minnesota Station. 

Yields of Norwegian dairy herds, K. DiiHLEN and A. KjOlstad {Norsk Land- 
manshlad, 17 (1898), No, 8, pp, 81-84; lly pp, 112, 118), — The live weight of the herd 
of Smaalens cattle at Kalniis agricultural .school ranges from 670 to 1,000 lbs. and 
averages about 800 lbs. The average milk yield of 10 cows kept in the barn 
throughout the year was .5,640 lha., with an average fat content of 3.7 per cent. 

Yield of herd of Oestland cattle at Frogner, 1S97, A. KJdhtad. — A herd of 14 head of 
Oestland cows at Frogner, with an average age of 7^ years, and an average live 
weight of 865 lbs., gave an average yield of 4,900 lbs. of milk in 1897, with a fat 
content of 3.72 per cent. —f. w. woll. 

The college herd, F. W. Morse (Acir Hampshire Sta, Bui, 48, pp, 1^0,121). —Brief 
statistics are given on the milk production of the college herd. 

‘^Making no deductions, the herd has been 0 (|uivalent to 284 milch cows and 51 
dry cows for 1 month, and has j)roduced 145,019 lbs. of milk and 7,875 lbs. of butter, 
making the average monthly yield ])er head for 335 cows, 23.5 lbs. of butter and 24 
cans of milk, or 282 lbs. of butter and 288 cans of milk per year. 

The only allowance to which attention is called is the fact that one-fifth of the 
herd’s equivalent has consisted of heifers in their first lactation period.” 

Book of German cattle, Ramm and Parky {Deutsches Itinder-Merkhiich. Berlin: 
Paul Parey, 1898, pp. 129, figs, 102, col, pis, 8). —Illustrated description of notable 
cows, bulls, and oxen of different breeds. 

The feeding of milch cows, K. O. Arenaxdkr {Nord. Mejeri. Tidn,, 18 {1898), 
No, 16, pp, 212-214; 17, pp, 223, 224), 

Reindeer moss for milch cows, B. Tors.sell {Meddel, K, Landtbr, Styr,, 1897, 
No, 42, pp, 172, 173 ).— The moss was found of no greater value for milch cows than 
is indicated by the chemical aualysis, viz, about the same as straw-chaff. 

The estimation of fat in condensed milk by the Gerber milk test, N. Gerber 
and M. M. Craandijk {Milch Ztg,, 27 (7VP<9), No, 89, pp. 647-675).—The results of 
numerous determinations by this method are compared with gravimetric analysis. 
A w^^ighed quantity of the condensed milk is diluted, and then treated similarly to 
ordinary milk, except that it must be heated longer and whirled longer in the 
centrifugal. 

Ezrtracts from the annual report of the chemical laboratory of the city of 
Altona, A. Heinscii {Milch Ztg., 27 {1898), No. 31, pp. 484, 485). —Relates to the 
results of examinations of butter, rancid butter, margarin, milk, and milk prepa¬ 
rations. 

Municipal control of dairies in Indiana, A. W. Bitting ( Indiana State Dairy 
Assoc, Bpt, 1897, pp, 147-152). —A paper pointing out the advantages of dairy 
ins]»ectiou. 

Experience in preparing sanitary milk, B. C. Cox {Indiana State Dairy Assoc, 
Bpt, 1897, pp. 36-40 ).— An account of the methods employed by the author. 

Police supervision of the milk supply of Geneva, E. A. Ackermann (Milch 
Ztg., 27 {1898), No. 29, p, 496).—A summary of the results of the milk control. 

The adulteration of dairy produce, R. Hkdgerwallacr {Edinburg: C, ^ B. 
Anderson, 1898, pp. 89), — This is a quite general paper, road before the Royal Scottish 
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Society of Arts. It treats of tho local supply and the importation of dairy products, 
the forms of adulteration practiced, and the legislation on this point in various 
countries. 

Note on the volume concentration of condensed m i lk , -A. McGill {Analyst, 2S 
{1898)y MayyppASS, 1S9). 

Shipment of frozen milk {Milch Ztfj.,37 (/.S’ftV), Ao. 30, p. Fifty liters of 

milk 'were sent from an ''ice dairyin northern Prussia to Zurich Juno 1. It was 
contained in a square can pcacked in a wooden box with straw, and was sent by fast 
freight, but owing to delays at the custom-houst^ was not received for testing in 
Zurich until June 9. Its temperature when opened was 7^ C. It was entirely nor¬ 
mal in taste and smell, and showed an acidity of 3.4^^ by the Soxhlet-Henkel method, 
which is said to correspond to the acidity of normal milk as it comes from the cow. 
Tho milk was, therefore, perfectly sweet and unchanged after being 9 days in trans¬ 
port, which is an indication of what can be done in sending milk cooled to ft*ecziug. 
The dairy from which it Avas sent will, it is stated, send 10,000 liters of cooled or 
frozen milk daily to Herlin, and guarantee to deliA'er it sweet to consumers. A 
similar establishment is in successful operation in Copenhagen. 

Armenian mazoon, O, Emmkulinc} {CenthL Baht. u. Par., 2. Ahi.,4 {1898), No. 10, 
pp. 418-420). —Mazoon is an Armenian drink similar to kephir. Two bacteria have 
been isolated, one a micrococcus, the other a bacillus which is tlionght identical 
with Bacillus acidi laciicL 

Experiments with Pfeififa pasteurization apparatus, N. EngstrOm {Tidshr. 
Landitniin, 19 {1898), No, 14, pp. 237-242). —^The results show the apparatus to be of 
doubtful value, the product obtained being of inferior quality, and its capacity 
being small and decreasing as the pasteurization progresses. 

On the importance of paateurizatiou in dairying, A. V. Schrader {Biet, 19 
{1898), No. 4,pp. 101-108). 

A survey of the creamery situation in Indiana, C. S. Plumb {Indiana State 
Dairy Assoc, Rpt. 1S97, pp, 164-174). —An account of tho development and extent of 
the creamery system in Indiana, with statistics. 

Experiment with the Alpha churn No. 3, Klkix {.Milch Ztg., 27 (1898), No. 29, 
pp. 434-456). —Experiments with this churn on cream of different degrees of acidity 
at different temperatures, etc. 

Effect of the salt on the taste of butter {Milch Ztg., 27 {1898), No. 38, p. 601 ).— 
Tho Chamber of Agriculture for the Province of Posen has called attention to tho fact 
that the salt used in creameries contains as high as 0.6 per cent of magnesium sul¬ 
phate, and that this amount.imparts a bitter taste to butter. Accordingly the Cham¬ 
ber of Commerce proposes to supply salt which has been tested and found to contain 
under 0.025 per cent of magnesium sulphate. 

The butter-producing capacity of cows’ milk can be increased by proper 
selection of breeding stock, II. Brandth {Landmanshlade, 31 {1898), No. 11, pp, 
139, Summary of the results of 10 years’ work by a practical farmer. 

Cheese from pasteurized milk, J. A. Andri^ {Landtmannm, 9 {1898), No. 25, 
pp. 403,404).—Tho cheese is manuiactured from a mixture of 10 per cent buttermilk, 
25 to 60 per cent uiipasteurizcd milk, and the rest pasteurized milk. The product 
is said to bo of prime quality. 

In No. 31 of the same journal (p. 504), a method of making cheese from pasteurized 
milk mixed with 5 per cent of buttermilk is given. [In both cases the cheese is evi¬ 
dently made from skim milk.]-— f. w. woll. 

The manufacture of Grana cheese, G. Bilutz {Milch Ztg., 27 {1898), No, 39, pp, 
609-611), —The results of experiments are reported. 

Dairy experiments conducted at Mustiala experiment station, 1894-95, 
R. Gripbnberg {Meddel, K, Landthr, Styr,, 1897, No, 20, pp, 54-d7).—Reports are 
given of experiments with the Radiator, feeding experiments with cows of Ayrshire- 
Finnish and native Finnish breeds, trials of milk antiseptics, experiments with 
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Babcock and Gerber milk testers^ trials with the Alpha-Colibri separator^ feeding 
experiments with caraway hay for milch cows, and titration of sour cream.— f. w. 

WOLL. 

Report of the [Maaeachusetta] dairy bureau, G. M. Whitakek {Agr, MaanacJm- 
settSf 1S97, pp. ^81^03 ),—This relates to the sale of oleomargarine, inspection of milk 
and milk supply of Boston, and gives general information relative to the dairy 
industry in the State. 


VETERINARY SCIENCE AND PRACTICE. 

Observations on the experiment cows with reference to tuber¬ 
culosis, J. Nelson [New Jersey Stas.Rpf, 1S97,pp.^Jl-240 ).—This ])or- 
tion of tlio autlior’s report consists of a description of autopsies and of 
temperature tests. 

'‘The members of the experiment herd have now been injected with tuberculin 
from lo to 17 times within .S or 4 years. In gem^ral, the results agree with the con¬ 
clusions published in pn'vious reports. Repeated injection of tuberculin docs pot 
seem to exert any de<‘idcd influence, either for increase or for cure of iuberculosis of 
slightly tuberculous animals. The results in some cases appear to imint in one direc¬ 
tion and in others in the opposite direction, but in neither ease so decidedly as to be 
of j»raclical import. In some cows the reaction which tuberculin causes is eiitindy 
suppressed hy repetition of injection, and in others it is only temporarily siippressed.^^ 

Cornstalk disease, A. T. Peters (Nebrashi Sta. Bui, r)2^pp. 51-62 ).— 
The cornstalk disease of cattle and horses is described and the various 
theories which have been advanced as to its cause are discussed, the 
opinions of many investigators being (pioted. Circulars requesting 
information concerning the i)revalence of cornstalk disease in Nebraska 
were sent out, and the replies received are summarized. 

''From the data gathered from these few letters and from past experience it is 
known that a great many cattl<^ succumb to this disease. 4'hese further show that 
there is a great difference in the time that animals are in the fields before the first 
death occurs. It is ahso clearly shown that the stockmen have found a remedy in 
1 coding a grain ration and not allowing stock to feed on conivStalks alone.” 

The prevalence, sjnnptoms, and treatment of milk fever, garget, 
and abortion, J. Nelson (New Jersey Htns. Rpt. 1S97^ pp. 241-260 ).— 
The occurrence of milk fever and abortion in the college herd led tlie 
author to study these diseases and garget. A circular letter was sent 
to numerous localities in the State requesting information on the preva¬ 
lence of these diseases in dairy herds and concerning the remedies 
employed, including the use of disinfectants. 

Replies indicate that 64 herds were affected with milk fever, 70 with 
garget, and over 00 with abortion. In 25 of the herds abortion had 
prevailed to an Extent ranging I'rom 20 to 100 per cent. The symptoms, 
cause, and treatment of milk fever and garget are described. The 
reports received indicate tliat about 150 cows were affected with the 
former disease and tliat the majority died. During the past 4 years 
this disease has become less prevalent than formerly. 

About 150 cases of garget are reported. Bovine abortion is discussed 
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at considerable length and the fact is noted that the disease is becoming 
less common, owing in part to the application of antiseptic methods of 
treatment. The primary cause of abortion is considered to be a specific 
germ, thougli it is noted that various other causes may also produce it. 

The subject of immunity, (tontagiousuess, inodes of infection and 
treatment, antiseptics and disinfectants are briefly treated. The method 
of securing immunity by the first infection is not thought recommend- 
able for the general practice since a considerable portion of the cows 
affected with abortion become sterile. The antiseptics and disinfectants 
noted arc corrosive sublimate 0.1 of 1 per cent for general use; as, on 
the floor, full strength; for sjxmging the vulva, one-half strength; for 
injection, one-fourth strength; and for uterine irrigation, one-eighth 
strength. It is improved by an addition of 10 parts of salt; for irriga¬ 
tion ])urposes, by adding a mixture of glycerin and alcohol, '1 parts, or, 
for sponging, by an addition of one-fourth oz. of hydrochloric acid to 
1 gal. of solution. Suli)hate solution, consisting of 17 grains of copper 
sulphate to each ounce of water, or 3 ibs. iron sulphate to 30 gal., to 
be used in watering barn floors weekly; sulphuric acid 2 per cent, for 
bam floors; chlorid of lime, air-slaked lime, or land plaster for litter or 
manure; a carbolic acid mixture, consisting of 1 part carbolic; acid, 2 of 
sodium carbonate, in 100 ])arts of water to be used for disinfecting the 
penis and for vaginal injection before service; and creolin, which is 
cx)nsidercd to be the best. It may be used for uterine irrigation in a 
one-half to 1 per cent strength or for vaginal injection in from 1 to 2 
per cent strength; for sponging, 2 to 3 per cent strength, or for general 
disinfection of a barn as high as 4 per cent. 

Tuberculosis of animals, K. Nocahd (/.<?» tuberculoscff aninialeti. Paris: MassoHy ISOS, 
Pncijelopedie svientijique des Aide-Mnnoirv, Her, in Jour. IJyq.f ..'S (ISOS)y Xo, J143, pp. 
305y 300), 

Bovine tuberculosis, M. A. O'Callagiian (Aqr. (la:. Xeiv South jrales, 0 (ISOS), 
No. Sy pp. S37-S40y pin. Tlie possibility of tUminishing bovine tubcrciilositi is 
discussed and tlio n'siilts of the antbor’s observations along this line are brielly noted, 
as well us the use of the tuberculin tost. The need of experiiuouts under Australian 
conditions is pointed out. 

Tuberculosis ill horses, TrukLSKN (Berlin Tieriirztt. Wchnnehr. ISOSy Xo. -4y pp. 
my 379), 

On the relation of human tuberculosis to that of birds, M. Nocard ( Jww. Just. 

Pasteurj 12 (ISOS), Xo. 9, pp. 501-573). 

Combating tuberculosis in cattle, A. Ebku ( Verhandl. Gesell. Deut. Xaiurf. u, 
Jerzte, 69 (1897), 11, pp, 342-348). 

Investigations on the effect of tubercle bacilli and on preventive serums 
and similar substances, Hauks and Pkoca (Zisehr. H\jg. n, Infeklionskrauk., 23 
(1897), p. SSI; ahs. in Cenlhl. Bakt. m. Par., 1. Aht.y 24 (ISOS), Xo. 2-3, pp. 86-92). 

The biology of Bacillus tuberculosis, Fi. Aronson (Berlin Klin. H'chnschr.y 0 
(1898), No, 22; ahs. in Centbl. Bakt. n. Par.y 1. Ahi., 24 (1898), No. 2-3, pp. 85, 86). 

Notes on the study of pseudo-tuberculosis bacilli, J. LigniF^rks (Her. Feierin. 
Buenos Jires, 1898, No. 60, pp. 723-731). 

General etiology of actinomycosis, A. Poncbt and L. BbrAud (Lyon Med., 1898, 
No. IS, pp. 5-13), 
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Notes on aotlnomycosisln man, Grillo {Biforma Med,, 1898, No, 101, pp, SOl-^05; 

102, pp, S15S18; lOS, pp, 3^6-327), 

Micro-organisms which are related to Bacillus tuberculosis and which pro¬ 
duce a mild form of tuberculosis in animals, A. Mobllbr (Deut, Med, Wohnaohr,, 

24 (1898), No, 24, pp. 376-379). 

Actinomycosis in horses, L. J. HooaKA.MER ( VeeartBe.nijk. bladenv. Nederl.-Indie, 
11, 1898, No. 3, pp, 174-176). 

A case of actinomycosis in man, together with a bacteriological study, Ancbl 
and Thiry ( Vne observation d^actinomyeoae huniaine avcc ^Uide bact(hiologique; separate 
from Bev. Med. de VBsi, 1898, pp. 14). 

Contribution to the bacteriological study of anthrax, J. Lkmos (Bei\Soo. Med. 

Argentina, 2898, No. 28, pp. 31-41). 

All epidemic of charbou, Lardikr ( Rev. Rug,, 1898, No, 6, pp, 431-438). 
Concerning immunity from splenic fever, A. Aimkszky (Centbl. liakt. u. Par., 1. 

Abf., 24 (1898), No.8,pp. 323-327), 

Rinderpest; its pathology and the means used to combat its invasion of South 
Africa, G. TruNER ( Vet, Jour,, 1898, Mar.,pp, 217-224), 

The rinderpest in Basutoland, W. R. Davis (Te^. Jour., 1898, Apr.,pp. 252-257). 
Further studies on immunity from rinderpest, W. Kollk (Deut. Med, Wohnschr., 
24(1898), No. 25, p. 396; abs, in Centhl. Jiakt, n. Par., 1. Abt., 24 (1898), No. 6-7. pp. 
283-285). 

The blood serum of immune animals in combating rinderpest, A. Tiikilkk 

(Deut. Tierdrztl. iVchnschr.. 1898, No. 24, pp. 205-208). 

Cattle plague in young pigs, B. (Veeartseniik. htaden v. Nederl,-Indie, 11 

(1898), No. 3, pp. 172, 173), 

On inoculation as a method of preventing hog cholera and on the identifica¬ 
tion of the hog-cholera bacillus, 0. Voges and W. Scuri z (Ztschr. Uyg, Infektions- 
krank., 28 (1898), No, 1, pp. 38-124), 

The results of experiments on immunity from hog cholera, O. Voges and 
W. Sciif'Tz (Dent. Med. Wchnsrhr., 24 (1898), No. 4; abs. in Hyg, Rundsrhau^ 8 (1898), 
No, 11, pp, 535, 536). 

The action of serum as a preventive of hog cholera, F. Mesnil (Ann. Inst, 
Pasteur, U (1898), No. 8, pp. 481-500). —The method of preparation and action of the 
seruiii is given, tog<*ther with details of sotuo experinioiits. 

Summary of the results of investigations on the foot and mouth disease by 
the commission for studying infectious diseases, Loeffler and Frosch (Deut. 
Med. irehnschr., 13 (1897). No, 39, p. 617; abs. in Uyg. Rundschau, 8 (1898), No. 10, 
pp. 498, 499). 

The susceptibility of herbivora to foot and mouth disease, A. Feiisenmkikr 
(lierlin Tierdrztl. Jnhuschr.. 1898, No. 17, pp. 146,147). 

Combating foot and mouth disease, Meifoht (Derliu Tierdrztl. JVchuschr., 1898, 
No. 16, pp. 181-185 ). 

The duration of immunity from foot and mouth disease. Martens (lierlin 
Tierdrztl. Wohnschr,, 1898, No. 15,p, 171). 

Concerning diphtheria in poultry, W. Kber (Ztschr. Tiermed., 2 (1898), No. 3, pp, 
201-204), 

Rendering animals immune to a mixture of diphtheria bacilli and strepto¬ 
cocci, J. liEiJXUEiM ( Arch. Hyg., 33 ( 1898), No. 1-2, pp. 35-69). 

On the relation between the excretion of nitrogen in the metabolism of a 
horse and the production of diphtheria serum, G. Marenohi (Centbl. Bakt, u. Par., 
1, Abt,, 21 (1897), No. 6-7, pp. 256-261), —Experiments in which the nitrogen in the 
urine was determined were made with horecs used for the production of diphtheria 
antitoxin. These are briefly reported, the following conclusions being drawn: Anti¬ 
toxin serum is formed from materials furnished by the blood. Its formation is 
closely connected with biochemical processes which are evidenced by an increase in 
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the total nitrogen and urea nitrogen of the urine. The nitrogen introduced in the 
diphtheria vims is not sufficient to account for the excess. The change in the nitro¬ 
gen content of the urine takes place very quickly. The animal organism takes an 
active part in the formation of this serum, even if this is not shown by fever or any 
local reaction. The blood retains the antitoxic properties for only a short time after 
the injections of diphtheria virus cease, and soinetiincs lose such properties even if 
the injections are continued. 

Septicaemia in geese due to spirochate, Gabkitschkkoski {Zischr. Medizinal- 
heamte^ 1S98, IS; aha, in Ztachr. Flkach u. Milchhyg.^ 0 {ISOS), No. 1,pp. 12-13). 

On the Haematozoan infection of birds, W. G. Maccallum {Jour. Expt. Med., S 
(tSOS), No. 1; aha. in Centhl. Baki. u. Par.,!. Aht., 24 {ISOS), No. n-7,pp. 2S3, 2S3). 

A case of disease similar to beri beri in chickens, C. Eukmanx {Arch. Path. 
Anat. u. Phyaiol. [ Virchow'], 14S {1S97), No. 3, pp. 323-5S8). 

Cause of natural immunity of chickens to tetanus, X. Asakawa {Vtnihl. Bakt. 
u. Par., 1. Aht., 24 {ISOS), No. 4-6, pp. lGC-174; 6-0,pp.221-260). 

Contribution to the study of immunity, Sawtchexko {Ann, Inst. Pasteur, 11 
{1897), No. 12, pp. SG6-S90). 

Infectious pneumonia of sheep, W. R. Davis ( Vet. Jour., ISOS^ A^yr., pp. 223-286). 

The Croonian lectures on the chemical products of pathogenic bacteria con¬ 
sidered with special reference to enteric fever, 8. Martix {British Med. Jour., 
1808, No. 1066, pp. 1609-1572; 1060, 1044-1040). 

Micro-organisms and bacterial poisons in brain and spinal cord, .1. Siktx 
{Arch. Path. Anat. u. Physiol. [ Virchote], 160 {1807), No. l,pp. 22-61). 

Etiology of epizootic abortion, S. J. J. Hargkk {Jour, t'omp. Med., ISOS, No.4, 
pp. 220-231). 

The prevalence, cause, and treatment of bovine abortion, milk fever, and 
garget, J. Nelson {New Jersey Staa. Bui. 127, pp. 24). — A reprint from the Annual 
Report of the station for 1897 (see p. 494), with the addition of a bildiography of 
recent literature ou the subject. 

A new Trichophyton which produces herpes in horses, Mattuiciiot and Das- 
SOUVILLE {Compi. Bend. Acad. Sci. Paris, 127 {ISOS), No. 6, pp. 270-281). —The authors 
describe au outbreak of this disease among the lujrses of the Twelfth Artillery. 
The cause is said to In? a new Trichophyta. Its appearance and growth on various 
culture media are described, and the successful inoculation of the disease ou man 
and on guinea pigs. 

Aphtha or vesicular stomatictis of the horse, D. Hutciieon {Vet. Jour., ISOS, 
July, pp, 54-56). 

Ankylostomiasis of horses, »S. vox RXtz (Cewtftk Bakt. u. Par., 1. Aht., 24 {ISOS), 
No. S, pp. 289-306). 

Botryomykosis in man and animal?, ScHNEiDEMfiiL {Centhl. Bakt. u. Par., 1. 
Aht., 24 {ISOS), No. 0-7, pp, 271-277). —This article iucludes au address before the 
Physiological Society of Kiel. 

Trichinae: Gherman inspection of American hog products, J. A. Barnes ( U. S. 
Consular Bpta., ISOS, No. 217, pp. 200-203). —The rigid laws regarding American 
meat imported into Germany are discussed, as well as the possibilities of the impor¬ 
tation into Germany through Belgium of uninspected meats. 

The symptomology of animal parasites, Pkiper {Deui, Med. Wchnschr., 23 
{1897), No. 48; aba. in Centhl. Bakt. n. Par., 1, Aht., 23 {1898), No. 24, pp, 1064, 1065). 

Zaxnia poisoning, A. W. V. CuAyiiMY {Producers" (ias, and Settlers" Bee. [ .1m«- 

Iralia], 5 {1898), No. 5, pp. 399-402).—'SoteB are given on the effect and treatment of 
zamia poisoning in cattle. The symptoms of poisoning, post-mortem appearance, 
and methods of treatment are given in some detail. According to the author, zamia 
acts as a cumulative poison, and cattle were probably encouraged to eat it on 
account of other feed being scanty and dry. Attempts are being made to ascertain 
the active principle or alkaloid causing tbe poisoning, and it is suggested that if pos¬ 
sible all such, plants should be eradicated from pastures. 
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STATISTICS. 

Index to volumes 21 to 50, Die Landwirtschaftlichen Versuchs-Statlonen, 

F. Nobbk and L. Hiltner (Landw. Fera, Stat., 50 {180S), Sup,, pp, 1^193), —Author 
and subject indexes to the contents of the last 30 volumes of this journal. 

Dairy experiment station of the Chamber of Agriculture of the Province ot 
Schleswig-Holstein at Kiel, R. Kiciilofe {Milch Zt<),,27{1898), Xo, 27,pp, 420-428, 
fi<j8, 4), —Au illustrated description of thebuildiug;s, with j^round plans; the organi¬ 
zation, work of the station, etc. 

Fourth report of progress on extension work, T. V, Roberts {Xeto York Cornell 
Sta. liuK liG,pp, G3S-G54, maps3). —This bulletin deals with the progress of the State 
extension work in agriculture. l*art I contains the reports of the various depart¬ 
ments concerned in investigational work; Part II deals with the educational work. 
During the period May, 1807, to February, 1808, more than 700 lessons and lect nres 
have been given throughout the State; 30,(XK) teachers and 10,000 school c.hildreii 
have be(*n sent leaflets on nature, study, ami 2,.500 young farmers liavo been enrolled 
in the agricultural reading course. Previous reports of extension work have been 
given in Bulletins 110, 122, and 137 of the station (K. S. R., 8, ]>p. 135, 710; 9, p. 099), 

Report of the director of New York State Station, W. II. .Iordan {New York 
State Sta, Ihil. 141, pp. 721-740). —A comprehensive review of the work of the difler- 
ent departments of the station during the year, giving results in some instances, 
with a list of the bulletins published in 1897. 

Annual Report of Oklahoma Station, 1898 {Oklahoma Sta. Jtpt. 1898, pp. 4 ).— 
A report on the personnel, (‘(|uipment, and outline of work of the station, with a 
list of bulletins isMied <luring the year and a financial statement for the fiscal year 
ending June 30, 1898. 

Ninth Annual Report of New Hampshire Station, 1897 {New Ifampnhire Sta, 
liul. 48,pp, llG-n9, J\<j8.13, map 1), —This contains a linancial statement for the liscjil 
year ending June 30, 1897; a rcjmrt of the vice-director, and reports of the agricul¬ 
turist and horticulturist, entomologist, bacteriologist, and meteorologist, noted 
elsewhere. 

Annual Report of New Jersey Stations, 1897 {New Jeraetf Staa. Rpt. 1897,pp. 
XlX-\- 3SG, jUjs. 71, pU. 11, d<jm. /),—This contains a financial statement of the State 
Station for the year cmling October 31, 1897, and of the college station for the fiscal 
year ending Juno 30, 1897; a rcjiort of the director reviewing the work of the differ¬ 
ent departments for the year, and reports of the clicmists, assistant in horticulture, 
assistant in dairy husbandry, biologist, botanist, and entomologist, noted elsewhere. 
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Ii>A!r<> li.viVEiisiTY ANL) STATION.—llerluil't.'f. hus Immmi oli*ct<‘d registrar 

and apcomitant of the nniversity and station. 

AIiciikjan Station, —Th« average yield of sugar beets on the station ground^ is 
12.98 tons })er ae-n*; tin* average percentage of sugar, 13,72. The results of coopera¬ 
tive experiments are being worked out. Tlie factory at Ihiy t'ity is in successful 
operation, with 8,000 acres of beets to work ni). Experiments to test the value of 
beet pulp for cowH, beef cattle, and sheep arc plaiine<l for next winter. The year’s 
record witli a grade dairy herd of 29 cows has l>een <‘t>mpleted. The average milk 
yield of the cows, rejecting one aeeideiitally injured and another eoinleinne<l as 
tuhereuloua, was 7,()0S Ihs. The fat yield averaged lbs. The net profit from 

the herd, including in the expenses the cost of the care and milking as well as the 
food, hut not crediting the value of the 200 tons of manure made, was .$277..^>9. 

Nkw Youk State Station. —Firman 'Phompsou, assistant chemist at the statiou, 
has resigned his positiim to aei ept an appointment under Dr. Walter Maxwell at 
the ITawaiiaii Experiment Station and Laboratories. 11. A. Harding, bacteriologist 
of the station, assunn^d active duty .Tanuary 1, 1899. 

Vermont Station. —At the recent session of the legislature of Vermont throe 
bills were passed which aficct and add to the work of the station. (1) A bill appro¬ 
priating $1,000 annually toward the printing of the statiou report j (2) a bill regu- 
latiug the sale of concentrated commercial feeding stntfs, being similar in its nature 
to the law which has been in force for something over a year in the State of Maine; 
(8) a bill re(]Hiring that the correctness of all Babcock glassware in ns«* at cream¬ 
eries and cheese factories for dividend making shall ho certified, and that all opera¬ 
tors of the Babcock test for dividend making shall be duly licensed, the licenses to 
be issued upon demonstration of their ability properly to operati* the test. The 
execution of the hitter law is jdaced in the hands of the snperintendont of the dairy 
school. 

Personal. —In connection with the death of the late Col. (leorgo E. Waring, jr,, 
formerly coniiiiissioner of street cleaning in New York City, it is interesting to note 
his interest in agriculture and his services and writings during Ins earlier life. As 
early as 1858 Colonel Waring studied seientifie agriculture under Dr. .lames .T. Mapes, 
one of the pioneer agricultural chemists of the country, and in 1855 he assumed the 
management of Horace Greeley's famous farm at Chappaqua, New Y'ork. After the 
civil wav he. removed to Newport, Rhode Island, where for 10 years he hail charge 
of the Ogden fixrm, ainl ilurmg this time wrote the inti'rostiug Ogden Farm Papers 
for the American Jf/ricuUunet, In 1868 he originated the American .Jersey Cattle 
Club, the first American association of its kind to publish its own herd book, of 
which he was the secretary and eilitor of the Herd Book until 1882. In 1870 ho 
introduced the Trophy tomato, which marked the beginning of the successful pro¬ 
duction of the tomato for shipping and canning. He traveled through Holland, 
Normandy, Brittany, and the Channel Islands studying the agriculture of these 
countries, and as a result introduced into this country the Swartz system of cold 
deep setting of milk, which was the forerunner of the present systems of deep setting. 
Among his published agricultural works are the following: Elements of Agriculture 
(1854), Drainage for Profit and Drainage for Health (1868), The Handy Book of 
Husbandry (1869), The Sanitary Draining of Houses and Farms (1874), A Farmer's 
Vacation; Travels in Holland, Normandy, Brittany, and the Channel Islands (1875), 
Sewage and Land Drainage (1889), and Modem Methods of Sewage Disposal (1894). 
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NOTES. 


Agkiculturai. Education In Russia. —Tho Goverument of Russia is plauning 
tor the establishment of a quite extensive system of agricultural education. At a 
recent meeting of the agricultural council^ au advisory body of which the minister 
of agriculture is chairman, au outline presented by tho minister was considered at 
length and a general plan of agricultural education was elaborated. The' introduc¬ 
tory to this document states that ur>twithstanding th(^ fundamental importance of 
agriculture to Russia and the great fertility of some of the Russian soils, ^Hh<^ crojjs 
obtained even on the chernozem (black soil) are only one-third to one-balf as large 
as those harvested from the incomparably inferior soils of West ern Europe. Almost 
everywhere in Russia the primitive processes of farming are persistently followed by 
the farmers, while the number of persons who are fitted by education and training 
to disseminate information on tho rational methods pf agriculture is comparatively 
insignificant.” The scheme outlined provides for (1) higher education, furnished hy 
independent agricultural institutes located in the chief agricultural zones of Russia,^ 
and by chairs of agriculture and allic.d sciences in the universities; (2) agricultural 
high schools, which are in tho uaturo of technical schools and S(‘hools with courses 
ill agriculture; (3) lower agricultural schools; and (1) tho diifiision of general agri¬ 
cultural information. The schools for the so-called lowiT education include («) 
secondary agricultural schools, (h) primary agricultural schools, (c) agricultural 
classes, and (d) practical agricultural courses. Theses lower schools are to ht^ under 
tho jurisdiction of the minister of agricultural and imperial domains. They are to 
be inaiiitainod at tho expense of municipalities, local <‘ommnuitioM, associations, etc., 
but may receive a part of their support from the Government. They are to have the 
franking privilege for official mail matter and packages not exeeetling 36 lbs. in 
weight. The secondary schools are to he established on govoriinient laud or laud 
donated for that purpose*. The other lower agricultural schools may be establisbe*! 
on ])Tivate estates. The secondary schools arc open to young men of all conditions 
who have conqdeted the course in tho primary public schools. The course of instruc¬ 
tion covers 4 years, and includes in addition to tho general studies the oh*ment8 of 
tho natural sciences, agricultural and rural economy, cattle I’aising, veterinary, 
agricultural law, horticulture, gardening, etc., together with carpentry and black- 
smithing in their application to agricultural machinery. The primary agricultural 
schools are open to all who can read and write and have a knowledge of arith- 
mothic as far as fractions. The courses last from 1 to 3 years, 'fhey include, aside 
from general studies, instruction in the elements of agriculture, with j^ractical 
exercises. The classes in agriculture are intended for tho instruction of young 
men of tho peasant class. Th<^ course does not last longer than 2 years, and con¬ 
sists in the study of the rudimentary principles of agriculture and their application 
to the local <*oiidition8. Tho succe.ssful completion of the courses in these 3 grades 
of the lower agricultural schools caiTics with it certain reductions in the military 
reciuircmcnts, dei)endent upon the grade. The practical agricultural courses are 
designed to impart popular information in particular branches of agriculture. The 
instruction do(*s not continue for more than a year, and consists in demonstrations, 
talks, and practical exercises in different branches of agi iculture in their application 
to local conditions, and especially to the conditions of the peasants. The ditfusion 
of general agricultural informatimi is to be provided for by (1) tho organization of 
public readings or lectures on agricultural questions for the benefit of different 
classes of tb^ population, (2) instruction of the teachers in the public schools in 
agriculture, horticulture, gardening, apiculture, etc., and providing tho public 
schools with small plats of land and means for cultivating tho same, (3) the teaching 
of agriculture in the normal schools, and (4) the introduction of supplementary 
courses in agriculture in tho village sclioulh. Thc*re are now in Russia 3 schools for 
higher agricultural instruction, 9 agricultural high schools, 83 lower sohools, and 
59 special courses. Steps have already been taken for the establishment of about 60 
additional agricultural schools. 
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Among the many important services which the late Senator Justin S. 
Morrill rendered to his country during his long and honorable career 
as a member of Congress none so justly entitle him to lasting remem¬ 
brance as a benefactor of mankind as those by which he became a 
potent factor in the advancement of science and education in every 
State and Territory of the Union. Growing up under the thoroughly 
democratic conditions existing in rural New England in the earlier half 
of this century, and coming to Congress in the prime of life after a 
successful experience as a business man and a farmer, his mind opened 
readily to receive the new ideas regarding education in the arts and 
sciences which were then being actively discussed by the leaders of 
public opinion in this country and abroad. The conditions which gave 
rise to this agitation have been thus described by Prof. W. H. Brewer, 
who has himself been closely identified with the great movement in 
which Senator Morrill performed such distinguished services: 

“The period between 1840 and 1860 was a peculiar one in the history 
of the world’s intellectual activity and material progress. At its 
beginning some of the physical sciences, more particularly chemistry 
and geology, were scarcely 50 years old, but they had already revolu¬ 
tionized some of the arts and produced great changes in agriculture. 
All this had takeu place within the lifetime of the older workers then 
in the field. Popular works on science were widely read, and had pre¬ 
pared the public mind to cherish hopes, perhaps exaggerated, of the 
benefits to come by the applications of science, and had greatly stimu¬ 
lated intellectual activity in this new field of knowledge. . . . 

“In a thousand and one ways, more in the other lines than in agri¬ 
culture, discovery, invention, and the application of scientific laws to the 
arts and industries were playing a part in the development of the mate¬ 
rial resources of the civilized world and modifying the industries and 
occupations of men. There was then an absorbing interest in the grow- 
ingsteam transportation; railroads and ocean steamships then came into 
use and were made practicable; iron working, dyeing, and many other 
arts were being revolutionized by chemistry; commercial fertilizers were 
coming to be used; the electric telegraph, just invented, first came 
into use during this period; other events, some of them political, were 
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profoundly aflfecting the current of human activity; prices, which had 
been falling from the decline of the production of silver in Mexico, began 
to rise with the discovery and production of gold in California. This 
was the beginning of an era in the rise of prices and of material pros¬ 
perity unexampled in the history of civilization. . . . 

^‘All these influences produced a deep and lasting effect on the 
theories and practice of education. The ‘old education,^ as it was 
called, did not supply the new wants. There was a loud and discord¬ 
ant demand for something else. The many agreed only in this, that 
less Latin and Greek (which had before been considered the corner 
stone and substance of a liberal education) be taught and in their 
place more science; or at least that, whatever place the old college 
curriculum might have in the future, new systems of education were 
required in this new development of civilization. . . . This discussion, 
along with that of elective studies instead of a rigid curriculum, went 
on in all the colleges and universities in the land. The University of 
Virginia already had elective courses. All tried in some way to expand 
in the direction of the physical sciences. . . . Going along with these 
changes in collegiate instruction there was much clamor for purely 
technical schools of special kinds. In no direction was this more 
marked than in agriculture.” 

As attempts to establish scientific and technical schools in the several 
States increased in number and public interest in this matter grew 
apace, the attention of Congress was naturally drawn to this subject, 
but it was not until the movement for securing national aid for such 
institutions found in Mr. Morrill an active, wise, and persistent leader 
in shaping and directing legislation on its behalf that success was 
attained. The records of Congress show that only a man thoroughly 
persuaded of the importance and wisdom of this great enterprise would 
have persevered as Mr. Morrill did in the face of much misunderstand¬ 
ing and opposition until the desired end was finally attained. 

On December 14,1857, Mr. Morrill, then a Member of the House of 
Representatives, introduced a bill authorizing the establishment of 
industrial colleges in every State and granting for their maintenance 
20,000 acres of the public land for each Member of Congress. This bill 
was referred to the Committee on Public Lands, which brought in an 
adverse report April 15,1858. Nevertheless in the following session of 
Congress the bill passed both Houses, but it was vetoed by President 
Buchanan. The only effect of this serious rebuff on Mr. Morrill was to 
lead him to brqaden the scope of the measure, and in December, 1861, 
he introduced an amended bill which bestowed 30,000 acres of land for 
each Member of Congress upon the several States for the establishment 
of colleges “wherethe leading object shall be, without excluding other 
scientific and classical studies, and including military tactics, to teach 
such branches of learning as are related to agriculture and the 
mechanic arts, in order to promote the liberal and practical education 
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of the industrial classes in the several pursuits and professions in 
life.” After several months this bill was also reported on adversely 
by the Committee on Public Lands, but in the meantime it had been 
introduced in the Senate, where it passed on Juno 10, and a few days 
later was taken up and passed by the House and received the approval 
of President Lincoln. This act had been drawn on broad lines, and 
under its fostering influences a great variety of institutions were 
developed and have increased in strength and importance with the 
growth of public sentiment regarding the value of scientific and tech¬ 
nical education and the better definition of the proper limits and scope 
of education along those lines. 

When it became apparent that the progress of these institutions 
would be seriously impeded without further provision by the National 
Government for their maintenance, Mr. Morrill secured the passage of 
the act of 1890, by which more than a million dollars is annually paid 
irom the National Treasury to meet the expenses attending instruction 
in certain branches in these institutions. 

We have in this country to day 06 institutions organized under the 
Morrill acts of 1862 and 1890. These institutions have over $.50,000,009 
in permanent endowments, buildings, and equipment, and an annual 
revenue of nearly $6,000,000. They employ over 2,000 persons in their 
faculties ajid give instruction to about 80,000 students. 

But Mr. Morrill was closely identified with other great institutions for 
the advancement of science and learning. He took an active part in 
building up the groat Congressional Library and providing for the 
magnificent building with the aid of which this library is destined to 
bo ever hereafter an important factor in the education of our people. 
He served for fifteen years as a regent of the Smithsonian Institution, 
during which time ho labored persistently for the enlargement of the 
opportunities of the institution, and, among other things, he introduced 
and secured tlic passage of the act establishing the National Zoological 
Park. At the meeting of the board of regents of the Smithsonian Insti¬ 
tution at which the death of Senator Morrill was announced one of the 
members of tiiat distinguished body, in an address to his associates, 
used these words: 

“In the grandeur of his country he felt the patriot’s pride. He 
sought to make this Capital City worthy of the people to whom it 
belonged, and the Smithsonian Institution was regarded by him as a 
chief factor in its future greatness and renown. 

“He was, in my judgment, a true American nobleman. Here, as 
elsewhere, distinction imposes obligations —noblesse oblige. No books 
of heraldry and no blazoned emblems are necessary to evidence the 
rank of Senator Morrill. His patent of nobility is recorded in the 
hearts of a grateful people.” 



CONVENTION OF ASSOCIATION OF OFFICIAL AGRICULTURAL 

CHEMISTS, 1898. 

W. H. Bkal, 

Office of Experiment Stations. 

The fifteenth aunnal convention of the Association of Official Agri¬ 
cultural Chemists was held in the lecture hall of the Columbian Univer¬ 
sity at Washington, D. C., November 11,12, and 14,1898. About 70 
chemists were in attendance. 

The annual address of the president, A. L. Winton, briefly reviewed 
the history and scope of the work of the Association, and pointed out 
some impoi'tant new lines of investigation, among the latter being a 
study of materials used as insecticides and fungicides, and the estab¬ 
lishment of standards of purity for foods, and especially for spices. 
Attention was called to the importance of using a greater variety of 
materials in the cooperative test of methods by the Association, so that 
these shall be strictly tests of the accuracy of the methods applied to 
all classes of substances as distinguished from trials of the skill of the 
analyst. 

A committee, consisting of R. C. Kedzie and M.E. Jaffa, was appointed 
to wait upon the Secretary of Agriculture and invite him to attend the 
meetings of the Association. The Secretary appeared before the Asso¬ 
ciation and addressed it briefly, lie noted some of the more important 
ways in which the work of the chemist has benefited agriculture, dwell¬ 
ing especially upon the chemist’s relation to sugar production, and sug¬ 
gested other lines of inquiry which might be profitably undertaken with 
a view to reducing our imports. 

PEBTILIZEES. 

Nitrogen ,—A report on this subject, prepared by R. J. Davidson, 
referee, was read by the secretary. This gave results of tests by 11 
analysts of the modified Kjeldahl, modified Gunning, absolute, Ulsch- 
Kjeldahl, and Ulsch-Gunning methods on 12 samples of fertilizers 
,containing nitrogen in various forms; as well as comparative tests by 
12 analysts of the i)epsin-hydrochloric acid and 2 per cent permanga¬ 
nate of potash'iUiethods for the determinatioti of availability of organic 
nitrogen in fertilizers, on dried blood, cotton seed meal, tankage, fish 
scrap, meat scrap, castor pomace, steamed leather, bone meal, and hoof 
meal. 

The results indicated that the present official methods for nitrogen 
are satisfactory, and no changes in them were recommended by the 
referee. 
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0. H. Jones called attention to a study which had been made at the 
Yermont Station of the alkaline-permanganate method for determining 
the availability of organic nitrogen in fertilizers. The main results of 
this work are summarized as iollows: ‘ 

*^(1) The alkaline-permauganate method (16 gm. poiassinm permanganate, 150 
gni. sodium hydrate to 1,(X)0 cc.; 100 cc. used in 600 cc. iiask; digestion for an hour 
below boiling, followed by an bourns distillation), has shown in our hands broad 
distinctions between materials of animal origin of high and low nitrogen avalla> 
bility, provided amounts of substance equivalent to 0.045 gm. of nitrogen are used. 

**{2) It is simpler and far more rapid than the pepsin-digestion method, and 
should prove particularly useful in eliminating ijuickly from a long list of fertilizers 
a large share of goods which would surely show high availabilities by the longer 
and more tedious processes. Its failure to show a suOicient availability with 
unacidified vegetable ammoniates may be overcome by the use of the pepsin method 
in doubtful eases. 

(.S) Materials falling below .50 per cent nitrogen availability by this method are 
open to suspicion; those falling below 40 per cent are surely of little value for the 
produertion of crops. All such, however, should be likewise tested with j)ep8iu, and, 
if opportunity admits, may be subjected to vegetation tests. 

(4) The alkaline-permanganate method should be considered an aid to vegetation 
tests rather than a substitute for tbem.’^ 

H. J. Wheeler, in disemssing this subject, questioned the accuracy 
of the results of vegetation tests for availability of nitrogen in dried 
blood. 

The referee for the ensuing year was instructed to further test the 
perinauganate method. 

Potash. —The report on potash was submitted by C. n. Jones. This 
report recorded the results obtained by 9 analysts in a comparison of 
the present Liudo-Gladding and optional methods for the determina* 
tion of water-soluble and acid-soluble potash in wood ashes and cotton- 
hull ashes, as well as the results of tests of methods for determining 
chlorin in fertilizers. 

The results indicated that these methods are accurate and reliable 
for the determination of potash in ashes. It is necessary, however, in 
the Liudo-Gladding method to see that the potassium-platinum precipi¬ 
tate is perfectly soluble in water. 

B. B. Boss called attention to the fact that certain kinds of asbestus 
are attacked and dissolved to an appreciable extent by the ammonium 
chlorid solution used in washing the potassium-platinum precipitate. 

The referee recommended the following method for determining 
chlorin in fertilizers, which has been used at the Vermont Station with 
satisfactory results for several years. To 50 cc. of the Lindo-Gladding 
solution for potash (equivalent to 1 gm. of original substance), add an 
excess of nitric acid and as many cubic centimeters of silver nitrate 
solution (1 cc. of which corresponds to chlorin equivalent to 1 per cent 
of potash, K 2 O, on a basis of 1 gm. of substance) as the percentage of 
K 2 O found +0.6 per cent; boil the solution for about 6 minutes, stir, 


^ Vermont Sta. Rpt. 1898, p. 171. 
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and allow the silver chlorid to settle. Decant a small portion of the 
supernatant liquid into a test tube. Test one portion of this for chlorin 
with a small crystal of silver nitrate and the other for silver with hydro¬ 
chloric acid or ammonium chlorid. If an excess of silver is shown, 
collect the silver chlorid precipitate on a filter, dry, and weigh in the 
usual manner. 

Phosphoric acid ,—The referee on phosphoric acid, B. W. Kilgore, 
reported comparative tests by 19 analysts of the gravimetric and volu¬ 
metric methods on cotton seed meal. South Carolina rock, monosodium 
X)hosphate, and slag. A very close agreement between the results by 
the two methods was obtained. 

High results were sometimes obtained in the volumetric method when 
a large excess of molybdic solution was used. Comi)lete precipitation 
was obtained in the cold when the solution was shaken for 15 minutes 
or more. 

IT. A. Huston suggested that the occasional high results obtained by 
the volumetric method on slag might be due to the ])resence of man¬ 
ganese. This could be corrected by adding a small (juantity of ferrous 
ammonium sulphate. 

The volumetric method in the following slightly modified form was 
made x)rovisional. Dissolve the substance according to prescribed 
methods, except that sulphuric acid must not be used. Make up to a 
convenient volume and use aliquots corresponding to 0.4 gm. of sub¬ 
stance for ]percentages below 5 or 0, 0.2 gin. for xiercentages between 
about 6 and 20, and 0.1 for iiercentages above 20. Add 15 gm. amlno- 
nium nitrate, dilute to 75 to 100 cc., and heat in a water bath to 00 to 
050 C. Add 20 to 25 cc. of freshly filtered molybdic solution for per¬ 
centages below about 0, 30 to 35 cc. for percentages below about 20, 
and 40 c.c. for percentages above about 20. Digest for 15 minutes, filter 
at once, and wash twice by decanting with water, using 25 to 30 cc. each 
time, agitating the precipitate thoroughly and allowing it to settle well. 
Transfer to filter and wash 5 or 6 times, using enough water to make 
with decantation washings about 200 cc. Transfer the precipitate to 
the i^recipitating vessel, dissolve in an excess of standard alkali, add a 
few drops of phenolphthalein, and titrate with standard (nitric) acid. 
Instead of precipitating in a bath at GO to 05^ O., the precipitation may 
be made at room temperature by shaking for about 30 minutes in some 
convenient form of shaking apparatus. 

The referee suggested that c.onvenient forms of filters for this work 
may be made by putting into the glass tube used for holding Gooch 
crucibles a perforated porcelain disk to which is attached a stout piece 
of wire. This wire extends through the neck of the tube, and is used 
to push out the filter and precipitate after filtration. The porcelain 
fiooch crucible with false bottom and the deep form of Hirsch funnel 
also recommended. These three with felts of asbestus and suction 
give good filtrations. 

Uniform fertilizer legislation .—The committee appointed by the Asso¬ 
ciation to confer with a similar committee appointed by the Association 
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of American A^?ricultiiral Colleges and Experiment Stations on uni¬ 
formity in fertilizer laws recommended the adoption of the following 
as points which should be made uniform in the laws of the several 
States • 

*^(1) All sul)stancoB containing nitrogen, potash, or phosphoric acid, sold, offered, 
or exposed for sale for raanuri.-il purposes, excepting the dung of domestic animals 
when sold as such, should he subji'cted to inspection. 

“(2) Each package of manuri:il substance as above defined, sold, offered, or 
exposed for sale, should bear a printed, legible guaranty. 

“(3) The number of net pounds in each package should be stated. 

*'(4) Each package should bear the brand, name, or trade-mark an<l the name 
and address of the manufacturer. 

**(5) The quantities of raaniirial ingredients should be expressed in percentages. 

^*(6) 'I’he guaranteed statements on the packages or forwarded to the inspectors 
need not be in the form of an affidavit. 

^^(7) Sealed samples of fertilizers offered for sale need not In* sent by the manu¬ 
facturers to the inspectors. 

‘^(8) In lots of 5 tons or less, samples should bo drawn from at least 10 i)ackageB, 
or if less than 10 packages are present, all should bo sampled; in lots of over 5 tons, 
not less than 20 packages should be saiiifded. 

“ (9) Duplicaite samples should be drawn ami sealed in the presence of the party 
or parties in interest, or their representatives, one of* the samples to be taken by the 
collector and the other left w ith the party whose goods were inspected, subject to 
the call of the manufac^turer. 

*‘(10) Total nitrogen should be guaranteed in all cases, and nitrogen in the form 
of nitrates or of ammonium salts should be guaranteed separately, if the iiianu- 
facturer dc'sircs credit therefor. 

“ (11) 'fotal jihosphoric acid should be guaranteed in all cases, and soluble, reverted 
and insoluble separately, if the manufacturer desires credit therefor. 

(12) Potassium should be guaranteeil as potash (potassium oxiil) soluble in water. 

*‘(13) When chlorin is present in fertilizers, manufacturers shall guarantee the 
maximum percentage thereof. 

** (14) Only statements of the minimum amount of the substances present, except in 
the case of chlorin, should be made. For oxam])le, instead of guaranteeing from 2 
to 4 per cent of potash, guaranties should road thus: 2 per cent of potash. 

“(15) It should be specified that the methods of the Association of Official Agri 
cultural Chemists should be used for official work. 

**(16) An imprisonment clause for violation of fertilizer laws should be omitted. 

**(17) Manufacturers should not be obliged to secure bondsmen. 

**(18) Commercial valuations should not bo affixed to the published analyses of 
manurial substances. 

**(19) A definition of the term * brand^ should be inserted wherever a brand tax 
is assessed. 

** (20) The guaranty should state the ingredients guaranteed in the following form 
apd order: 

**.per cent phosphoric acid soluble in water. 

“.per cent phosphoric acid reverted. 

“.per cent phosphoric acid insoluble. 

**.per cent phosphoric acid total. 

**.per cent nitrogen in nitrates. 

**.per cent nitrogen as ammonia. 

**.per cent nitrogen total. 

.per cent potash soluble in water. 

**.per cent chlorin. 

**Ingredient8 not present should be tmiitted from the guaranty, and no other form 
of statement should be interpolated.’’ 
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The recommendations of the committee were adopted, and the com¬ 
mittee was continued^ with instructions to use every effort to carry 
into effect the recommendations of the report. 

SOILS AND ASH. 

Separate reports were submitted on these subjects, the first on soils 
by the referee, H. Snyder, the second on ash by the associate referee, 
B. L. Hartwell. The first summarized results of comparative tests by 
8 analysts on soils of known deficiencies of the i normal hydrochloric 
acid method for determining available phosphoric acid and the calcium 
chlorid and ammonium chlorid methods for determining available 
potash. In addition to these principal lines of work, determinations 
were made of total and humus nitrogen and calcium carbonate in the 
soils. In some of the determinations of potash the electrolytic method 
was used. 

H. Snyder also presented a paper on “Problems in soil investiga¬ 
tions,” in which a plea was made for systematic soil study and uniform 
methods. The importance of taking into consideration the acid and 
basic characteristics of soils was pointed out, and the question of 
standards of fertility was discussed. 

n. J. Wheeler read a paper on methods of determining the fertilizer 
requirements of soils, in which attention was called to the unreliability 
of soil tests of fertilizers under certain conditions, e. g., with a deficiency 
of lime or water. The conclusions of this paper were based upon the 
results of several years’ experiments at the Rhode Island Station. 

Two papers by C. G. Hopkins were submitted to the Association: (1) 
“A rapid method of mechanical soil analysis, including the use of 
centrifugal force,” and (2) “A plea for a scientific basis for the divisions 
of soil particles in mechanical analysis.” 

H. W. Wiley spoke of the increasing importance of soil analysis, and 
referred to the Hawaiian soils as opening up new and interesting 
problems in soil investigation. He also called attention to the tendency 
to increased acidity in arable soils as a fact which should always be 
borne in mind in soil investigations. 

H. Snyder, J. A. Myers, M, E. Jaffa, H. A. Huston, and H. J. Wheeler 
also discussed different phases of the question of soil investigation. 

The ^ normal hydrochloric acid method for available phosphoric acid 
gave very satisfactory results in the tests and was made a provisional 
method of the Association. In the method for determining humus 
nitrogen the soil is to be exhausted with 3 per cent sodium hydrate 
after treatment with 2 per cent hydrochloric acid and washing. The 
calcium chlorid method for determining available potash is abandoned. 

•The committee for the AsHOciation of Official Agricaltural Chemists is H. W, 
Wiley, B. W. Kilgore, H. A. Huston, H. B. McDonnell, and H. B. Ross. The com¬ 
mittee for the Association of American Agricultural Colleges and Experiment Sta¬ 
tions is H. J. Wheeler, H, P. Arms by, E. H. Jenkins, M. A. Scovell, and C. D. Woods. 
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The referee for the next year was instructed to test the so-called 
international method (treatment with 3 per cent nitric acid) for deter¬ 
mining available potash, and Hallemaiin’s method (treatment with car¬ 
bonated water) for determining lime, and also to further test the 
ammonium chlorid method for available potash. 

B, L. Hartwell, associate referee, reported the results of comparative 
tests of methods by 3 analysts on hay ash. The results show that the 
accuracy of the methods is largely dependent upon the soluble silica 
present. The thorough revision of the methods was proposed, and it 
was suggested that they be tested on mixtures of known corai)osition 
approximating the composition of ash. 

FOODS AND FEEDING STUFFS. 

The report on this subject, which was submitted by W. IT. Krug, 
referee, gave the results of comparative tests by 13 analysts of the 
diastase method for carbohydrates in barley and bran, by 7 analysts of 
the phenylhydrazin and phloroglucin methods for ])entosans in the same 
substances, and by b analysts of methods of determining gahictan. 
The importance of making a microscopic examination for the imrpose 
of showing when the conversion of starch by the diastase is complete 
was brought out in these tests. The phlorogluidn method for pentosans 
as a rule gave higher results than the phenylhydrazin method. 

H. W. Wiley spoke of the diiticulty of the exact determination of 
starch, but stated that in his opinion the diastase method is the best 
yet offered. He also stated it as his belief that our present methods 
account for all substances which occur in the nitrogen-free extract of 
cereals and cereal products. H. Snyder spoke of the importance of 
determining the acids in food. H. A. Huston suggested that a study 
of the alkali extract of foods and feeding stuff’s would throw some light 
on the constitution of the nitrogen-free extract. 

The following recommendations of the referee were adopted by the 
association: Three grams of material are to be Uvsed in the determi¬ 
nation of starch by the diastase method. The substance is to be 
treated with diastase until the presence of starch is no longer shown 
by the microscope. The acid solution after inversion is to be nearly 
instead of exactly neutralized. The phloroglucin precipitate is dried 
by aspirating 4 hour and then heating in an oven for 3J to 4 hours. 
In the diastase method blank determinations to test reagents should 
be made. In the determination of galactan the material for the test, 
3 gm., is to be extracted 5 times with 10 cc. imrtions of ether. The 
association voted to adopt the factors for calculating pentosans recently 
proposed by Kriiger and Tollens* instead of those used at present in 
the ofQcial method. The referee called attention to the importance of 
using phloroglucin free from diresorcin. To detect this substance dis¬ 
solve the phloroglucin in acetic acid .and add a few drops of strong 
sulphuric acid. A violet color shows the presence of diresorcin. 

' Ztachr. Angew. Cbem., 1896, p. 33. 
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Food adulteration .—A report on this subject, by W. 8. Sweerser, was 
read by the secretary. This report was confined to a discussion of 
results obtained by 3 analysts in determining starcli in spices by the 
diastase and direct inversion methods. In this connection W. D. Bige¬ 
low spoke of the value of starch determination in detecting adultera¬ 
tion in spices. Standards and quick methods for this purpose are 
needed. 

A. L. Winton referred to the work in this line at the Connecticut 
State Station, and stated that while microscopic examination is as a 
rule the most reliable means of detecting the jirincipal adulterations in 
spices and similar products, chemical methods are urgently needed. 

The referee suggested that his successor should compare different 
methods on spices low in starch, and also teat the effect of longer 
digestion and interrupted digestion with diastase. 

Food standards .—An elaborate report on this subject was presented 
by W. Frear, chairman of the committee appointed at the last conven¬ 
tion to consider this subject. This report pointed out the inapplica¬ 
bility of European standards to American food prodiuits, and outlined 
an elaborate plan for the compilation of analyses of such material. In 
the i)lau proposed, the data are to be classified as follows: (1) Maxima, 
minima, and averages of the principal constituents of normal foods; 
(2) data showing the variations in composition due to differences in 
origin or treatment; and (3) the maxima of injurious constituents 
which normally occur in foods. In the organization of the work three 
subcommittees have been provided for: (1) On rules, forms, selection of 
data, etc., W. Frear, M. A. Scovell, and 11. W. Wiley; (2) lists of food 
chemists of the world, n. A. Weber, E. II. Jenkins, and H. W. Wiley; 
and (3) digest of food laws, E. H. Jenkins, M. A. Scovell, and IJ, W. 
Wiley. A classification of the different food materials of which the 
analyses are to be compiled is given, and the different subjects are 
assigned to editors. 

The following delegates to the pure-food congress were appointed: 
Delegates, 11. W. Wiley, W. Frear, A. L, Winton, 0. D. Woods, and 
W. D. Bigelow; alternates, W. O. Atwater, A. B, Peebles, 11. J. Patter¬ 
son, L. L. Van Slyke, and W. H. Krug. 

DAIRY PRODUCTS. 

0. L. Penny, referee, reported the results of tests by 4 analysts of the 
Leffmann-Beam and Beichert-Wollny methods for volatile fatty acids, 
and the provisional methods of the Association for albumin and c.asein. 
Incidentally the use of a reffux condenser v. a closed flask in saponifi¬ 
cation was also tested. 

As a result of this work and on the recommendation of the referee, 
the Leffmann-Beam and present provisional methods were made 
optiotial, and it was prescribed that the fat should be weighed intf) the 
saDonification flask from a weighing tube marked to contain 5.75 cc. 
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SUGAR. 

The report of the referee on sugar, K. L. Hiltner, reviewed briefly 
the work of the Association on the subject, and gave the results of 
tests of methods by 7 analysts on a sample of beet molasses. 

The Carr and Sanborn and the quartz-sand methods for water deter¬ 
mination were made provisional. Creydt^s method for raflinose and 
sucrose was also made provisional. 

The secretary was directed to thoroughly revise all the methods for 
sugar, omitting {h) and (c) of the present official methods, and under 
{€) giving directions for the preparation of the permanganate solution 
used,^ and incorporating in the methods the statement that the deter¬ 
mination of water by means of density is not applicable to low-grade 
products. 

FT. W. Wiley called attention to the fact that efforts to secure inter¬ 
national agreement as to methods of sugar analysis are meeting with 
considerable success. He therefore thought it unwise to make any 
radical changes in methods of sugar analysis at the present time. 

TANNIN. 

The referee on this subject, J. H. Yocum, reported the results of 
comparative tests of methods by 20 analysts on chestnut-wood extract, 
hemlock liquor, and an artificial tannin extract. Incidentally tests 
were made of 2 samples of hide powder. Numerous recommendations 
of the referee relating to quantity of material, directions for drying, 
filtration, preparation of hide powder, etc., were adopted by the Asso¬ 
ciation. 

MISCELLANEOUS. 

The report of the abstract committee was i)re8ented by E. W. Allen, 
chairman. This report showed that the abstracts of literature relating 
to analytical methods covered 60 pages of the current volumes of the 
Krperiment /Station Eecordy beginning with Vol. 9, No. 4, and covering 
Vol. 10, No. 3. 

A paper entitled ‘‘Report on an investigation of methods for the 
determination of nicotin in tobacco powders and extracts,” by E. A. de 
Schweinitz, J. A. Emery, and F. K. Cameron, was presented to the 
Association. This paper reported the results of tests of different 
methods of determining nicotin, iilcluding Kissling’s, Lloyd’s, and 
the optical methods, with the results of special investigations by A. L. 
Winton and E. A. de Schweinitz and associates. Six analysts in dif¬ 
ferent parts of the country took part in the comparison of methods. 
The results show the unreliability of the methods that are at present 
available for the determination of nicotin. This matter was deemed of 
such great importance, that the Association voted to appoint referees 
on the subject of insecticides and fungicides, who should be charged 

* U. 8. Dept. Agr., Division of Chemistry Bui. 46, p. 66. 
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with the duty of investigating such questions as those discussed in 
the paper. 

A brief verbal report from the committee on volumetric standards 
was submitted by B. W. Kilgore. He recommended that no action be 
taken by this committee until the results of the deliberations of the 
International Congress at Vienna are known, but suggested that 
chemists in different parts of the country should make observations on 
the average temperature of their laboratories, with a view to deciding 
upon a normal temperature for the graduation of chemical apparatus. 
From the observations that the reporter had been able to make in two 
laboratories, he was inclined to believe that the normal laboratory 
temperature for a large part of the country was from 20 to 22^, rather 
than 15° C., as commonly assumed. The report of this committee was 
accepted and the committee was continued. 

M. E. Jaffa invited the Association to hold its next meeting in Cali¬ 
fornia. The invitation was referred to the executive committee for 
consideration. 

The thanks of the Association were voted the Columbian University, 
Cosmos Club, the Secretary of Agriculture, and the president and 
secretary of the Association. 

OFFICERS OF THE ASSOCIATION. 

Officers were elected for the ensuing year as follows: President, R. 
C. Kedzie; vice president, B. W. Kilgore; secretary, H. W. Wiley; 
executive committee—president, vice-president, secretary, and H. .1. 
Wheeler and M. B. Jaffa. 

The referees and associate referees are as follows: 

Phosphoric acid: Referee, B. O. Runyan, Washington, D, C.; asso¬ 
ciate referee, H. K. Miller, Raleigh, N. C. 

Nitrogen: Referee, B. L. Hartwell, Kingston, R. I.; associate referee. 
Thorn Smith, Moscow, Idaho. 

Potash: Referee, B. B. Ross, Auburn, Ala.; associate referee, L. S. 
Munson, Agricultural College, Mich. 

Soils and ash: Referee, M. E. Jaffa, Berkeley, Cal.; associate referee, 
W. R. Perkins, Agricultural College, Miss. 

Foods and feeding stuffs: Referee, G. L. Teller, Fayetteville, Ark.; 
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RECENT WORK IN AGRICULTURAL SCIENCE. 


CHEMISTRT. 

A volumetric citrate method for quick and exact determina¬ 
tion of phosphoric acid in superphosphates, S. Littman {Chem. 
Zty., 22 (1898), JVo. 68, pp. 691, 692 ).—^The method proposed is as fol¬ 
lows: Dissolve 10 gm. of superphospliate in | liter of water, shake ^ 
hour, and filter. To SO ce. of the filtered solution add inetliyl orange 
and run in ^ normal soda solution until a distinct yellow color appears, 
showing that the free phosphoric acid, H 3 PO 4 , has been converted into 
monosodium phosphate, which reacts alkaline with methyl orange and. 
acid witli phenolphthalein. Add 10 cc. of neutral sodium citrate solu¬ 
tion, prepared by exactly neutralizing a solution of 30 gm, of sodium 
hydrate in 120 cc. of water with inire concentrated citric acid, allow to 
stand 24 hours, filter, and dilute to 250 cc. This converts the unaltered 
monocalcium phosphate into monosorlium phosphate, Phenolphthalein 
is then added, and soda solution run in utitil a red coloration api)ear 8 , 
showing that the monosodium phosphate has been converted into triso¬ 
dium phosphate. The number of cubic centimeters of soda solution 
required for this purpose multiplied by 0,71 gives the percentage of 
I)h<)sph()ric acid. 

This ineth(jd and the gravimetric method were compared with very 
satisfactory results in a series of determinations of phosphoric acid in 
sui)erphosphates made from Florida and Algerian phosphates, bone 
meal, and bone ash, and in spodinm and mixed fertilizers. The aver¬ 
age difference in 50 determinations by the two methods was 0.13 per 
cent. 

On a new method of determining nitric acid, W. Aokebmann 
{Chem. Ztjj., 22 {1898), No. 68, pp. 690, 691).—The method proposed is 
based upon the observation made by Kuhlmann' that ferrous hydrate 
heated with a nitrate solution is transformed into black oxid with evo¬ 
lution of ammonia. The details of the method are as follows: Place 
about 1 gm. of the nitrate in a half-liter flask with 30 cc. soda solution 
of 1.33 sp. gr. and 40 gm. of iron sulphate dissolved in water. The vol¬ 
ume of solution should be about ItJO cc. The iron sulphate solution is 
prepared by dissolving 308 gm. of the sulphate in 1 liter of water. 


‘ Gmelin-Krant, 3, ]>, 301. 
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After thoroughly mixiDg the contents of the flask, add a small thimble¬ 
ful of pulverized or reduced iron to prevent bumping, connect the flask 
with the condenser, and distil the ammonia into standard acid, heating 
cautiously at first to prevent frothing. 

Method of determining nitrites in waters, L. Bobin {Jour. Pharm, 
et Chim., 6*. ser.y 7 {lS98)j No. 12jpp. 575-577; abs. in Bui. Assoc. Chim. 
Suer. €t Distill.^ 16 {1898)^ No. J', pp. 83, 84 ).—This method is based upon 
the principle that when potassium iodid and acetic acid are added to a 
solution containing nitrites an amount of iodin is set free which is pro¬ 
portional to the amount of nitrites present. 

To 50 cc. of the water to be examined add 2 cc. of a 20 per cent solu¬ 
tion of pure potassium iodid and 2 cc. glacial acetic acid, stir and allow 
to stand exactly one-half hour, add a small amount of starch, and titrate 
with a solution of sodium hyposulphite prepared by diluting 50 cc. of 
decirionnal solution to 1 liter. 

A table is given which shows the amount in milligrams per liter of 
nitrous acid corresponding to the number of cubic centimeters of sodium 
hyposulphite used when 50 cc. of the water is taken for the test. 

Concerning casein and its cleavage products in peptic digestion, F. Alex¬ 
ander (Ztschr, FhysioL Chem.y 25 {1898), No. 5-8, pp. 411-429). —A study of the 
properties of casein prepared by the Hainmarsteu method, and of the products 
resultiiif^ in the fractional digestion with i^epsin-hydrochloric acid. 

The estimation of potash in soils, C. L. Penny (Delaware Sta. Rpt. 1897, pp. 
14C-16S, fi(j8. 3). —See also Bulletin 30 of the station (E. S. R., 10, p. 131). 

A new volumetric method for the determination of copper, R. K. Meadk 
{.four. Jmei\ Clievi. Soc., 20 (1898), No. 8, pp. 610-615). —The copper is precipitated as 
cni)ron8 thiocyanate, changed to oxid by heating with caustic alkali, treated with 
an excess of ferric chlorid or sulphate with a little dilute sulphuric acid, filtered, and 
tlie filtrate titrated with permanganate. The copper reduces a corresponding amount 
of the iron from the ferric to the ferrous form, and the iron equivalent to the per¬ 
manganate multiplied by 1.125 gives the amount of copper in the sample. 

The methods for examination of milk and its products, H. Tibmann {Die 
Vntersuchiingsmethodeu der Milch und deren Producte. Leijme: M, Heinsius Nachf., 
1898, pp. This is intended for food chemists, and deals especially with the 

methods employed in the control of butter and milk. 

The determination of water in butter, margarin, etc., by means of acid- 
butyrometry, N. Gerber and M. M. Craandi.tk {Milch ZUj., 27 (1898), No. 38, pp. 
593-595 ).—The results of 15 trials of the method, which is described, in comparisfm 
with the gravimetric results, are considered sufficiently exact for creamery and 
police contr<d purposes. 

The relations between the specific gravity and the insoluble fatty acids of 
butter and o^her fats, N. Leonard {Analyst, 23 (1808), Now, pp. 282,283).—-Yown 
years ago the author found, on examination of 33 samples of butter, that the results 
might be represented by the formula y ~k (1 —x), in which y is the percentage of 
insoluble fatty acids, x the specific gravity at 100^ F., and k a constant the mean 
value of which was found to be 951 i Recently 30 additional samples were 
examined, and k was found to have the mean value 951 ^ 1.8. ^‘This close agree¬ 
ment with the previous result is interesting as showing the constancy of the general 
character of the adulterants employed.” The results obtained by calculation on 
the above basis and by determination of the insoluble fatty acids are given. 
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The detenuinatlon of the Reiohert-MeisBl number, M. Siegfeld (Chem. Ztg,, 
{1898)f No. pp. 738f 7S9,flg. 1 ).—In determining the volatile fatty acids l»y the 
Reichert-Meissl method, it is proposed to measure the 5 grn. of fat with a pipette, 
instead of weighing it out. In a large number of trials the amount measured in this 
way ranged from 4.907 to 5.045 gra., and this variation would result in an error of 
from 0.2 to 0.3, which'the author believes to be of little account in this determina¬ 
tion. A water bath is described for use in heating and filtering the fat at the desired 
temperature. This accommodates 10 samples of fat at a time. 

On the determination of undigested fat and casein in infant feces, H. IV)C)L 
(Jour. Amer. Client. Soc.j 20 (1898), No. lOj pp. 765-769 ).—Using the metliod previously 
described by the author (E. S. R., 9, p. 917), examinations were made of 31 samples, 
the results of which are tabulated. 

Microscopic water analysis, C. Mez (MiJiroacopiache Waaarranahjse. Berlin: 
J. Springerj 1898; aha. in Bot. Centhl.y 75 (1898)^ No. l^pp. 10-12 ).—Treats of the micro¬ 
scopic examination of drinking and drainage waters. 

A study of the nitrogen contained in wine, J. Lahorde (Ann. Inat. Paateur, 12 
(1898), No. 8, pp. 517-540.) 

The composition of aeolosomine, A. B. Griffiths (Compt. Rend. Acad. Set. Paris, 
127 (1898), No. 13, pp. 448, 449). —This is a so-called respiratory proteid. 

The proteid and nonalbuminoid nitrogen in straw and chaS \ Dent. Landw. 
Preaae, 25 (1898), No. 65, p. 713 ).—The total protein and nonalbuminoid nitrogen in 
25 kinds of straw and chaff of cereals and legumes is given. 

Miscellaneous chemical work, C. L. Penny (Delaware Sia. Rpt. 1897, pp. 163- 
—Discusses very briefly tests of methods of preserving and analyzing milk 
samples, and reports analyses (with reference to sugar content) of 4 varieties of 
sorghum which had been subjected to selective propagation for several years. 

Lubricants for glass stop-cocks, F. C. Phillips (Jour. Amer. Chem. Soc., 20 (1898), 
No. 9, pp. 678-681 ).—A mixture of pure rubber 70 parts, spermac'cti 25 parts, and 
vaseline 5 parts ^Mubricates well, is translucent, adheres to the glass, and is not 
saponifiable. . . . Another preparation which gave still better results was made by 
mixing pure rubber 70 parts and yellow unbleached beeswax 30 parts. ... A thick 
rubber and wax mixture is especially suited for well-ground glass stop-cocks upon 
gas vessels which are to bo exhausted and which have therefore to sustain the fall 
pressure of the atmosphere. Such mixtures have been in use for stop-cocks of ordi¬ 
nary burettes in volumetric work during about two years, and have given satisfac¬ 
tory results ill every way.” 


BaiAFY. 

A revision of the North American species of Calamagrostis, 

T. H. Kearney ( U. 8. Dept. Agr,, Division of Agrostology liuL 11, pp. 
7-42, fig. 1 ).—This is a monographic revision of the Xorth American 
species of Calamagrostis, together with notes on geographic distribu¬ 
tion, ecology, teratology, and hybridism. A list is given of excluded 
species and an analytical key to the species recognized. The new 
species described by the author are: Calamagrostis lemmoni, C.foliosa, 
0. angusta, C. subfiexuosa, C. fasciculata, C. nemoralis, C. alaskana, C. 
laxifiora, C. micrantha, G. cali/orniea, and 0. labradorica. In all 38 
species and a number of varieties are enumerated. 

Descriptions of new or little-known grasses, F. Lamson- 
SoBIBNEB ( U. 8. Dept.^ Agr., Division of Agrostology Bui. 11, pp. 
42-60, pis. 17,Jigs. 11). —Descriptions are given with reference to hab¬ 
itat, etc., of a number of new or poorly known species of grasses. 
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Those described as new are: Panioum linearifoUum^ P. equilateraUj P. 
implicatimj P. tvrightianim, Gkwtochloa latifoUa^ Stipa williamm^ 8. 
nehoni^ S. minor^ Muhlenbergia palustris^ Sporoholmpalmeri^ 8-thurherij 
8, simplex^ Agrostis paludosa, Trisetum argenteum^ Zengiteapringlei^ Era- 
grostis riscosa^ Poa mpillarisy P.juncifoliaj P. hanseni^ P, atropurpurca^ 
PAongipednnculata^ Agropyron elmeri^ A, hrevifoliim^ Elymuft capitatuf<j 
E. hanseyiiy and E. eiliatus. Elymus saxicolm Scribner and Smith and 
E, simplex Scribner and Williams are also described. In addition to 
the above a few new combinations are given as a result of changes in 
nomenclature. 

The principal poisonous plants in the United States^ Y. K. 

Chesnut {U. 8. DepU'Agr,^ Division of Botany BuL 20, pp, 60, figs, 
SI). —The author has given concise and illustrated descriptions of many 
of our most common poisonous plants, the number (‘.onsidered embrac¬ 
ing about 50 species. The arrangement of the plants is acc^ording to 
the scientific classification at present most generally accepted, but by 
the liberal use of common names and a brief outline of geographic dis¬ 
tribution any of the species would be easily recognized. The following 
are the species enumerated: Fly amanita {Amanita mnscaria), death 
cup {A. phalloides), American false hellebore ( Veratrum viride), lily- 
of-the-valley (Oonru//<in*^ majalis), showy lady’s slipper {Gypripedium 
reginw), larger yellow lady’s slipper (0. hirsvtum), smaller yellow lady’s 
slipper (0. parvifiorum), corn cockle [Agrostemma githago), aconite 
(Aconitum columbianum), larkspurs {Delpliinhm tricorne, D. geyeri, />• 
menziesii, D. recurratnm, and D. trolliifolium), black cherry {Prnmis 
serotina), Kentucky coffee tree {Gymnocladus dioica), woolly loco weed 
{Astragalus mollissimus), stemless loco weed {Aragallus lambertii), rat- 
tlebox {Grotalaria sagittalis), cai>er spurge {Euphorbia lathyris), snow- 
on-the-mountain {E. marginata), poison ivy {Rhus radicans), poison oak 
(JR. diversiloba), poison sumac (JR. vernix), red buckeye {JEsculus pavia), 
water hemlock {Gicuta maculata), Oregon water hemlock (0. vagans), 
poison hemlock (Gonium maculatum), broad-leaf laurel {Kalmia latifo- 
lia), narrow-leaf laurel (/i. angustifolia), great laurel {Rhododendron 
maximum), stagger-bush {Pieris mariana), branch ivy {Leucothlie cates- 
brri), false jessamine {Oelsemium sempervirens), Jimson weeds {Datura 
stramonium, and 1). tatula), black nightsliade (Solanum nigrum), bitter¬ 
sweet {8. dulcamara), spreading nightshade {8. trifiorum), and sneeze- 
weed {Relenium autumnale). 

Hybrids and their utilization in plant breeding, W. T. Swingle 
and H. J. Webber ( TJ. 8. Dept. Agr. Yearbook 1807, pp. S83--420, pis. 4, 
figs. IS). —The authors have given a statement concerning hybrids 
and their utilization in plant breeding, most of the information being 
compiled. Hybrids are defined and the methods of producing them 
are fully explained. Notes are also given on plants which may be 
hybridized and the effect of the different crossings on the hybrid 
progeny. 
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A grouping of hybrids is given according to their resemblance to 
their respective parents. The descendants of hybrids, the difference 
between reciprocal hybrids, prepotency of pollen from one plant to 
another, increased vigor of hybrids and cross-bred plants, direct action 
of foreign pollen on the mother plant, and graft hybrids are discussed. 

The practical utilization of hybrid plants in plant breeding is dis¬ 
cussed at considerable length and some of the special features obtained 
by hybridizing pointed out. 

Chlorophyll assimilation in littoral plants, E. Griffon {Compt. 
Bend. Acad. Sei. Paris^ 127 {1898)^ No. IS^pp. 419-452 ).—The author has 
made a study of the plants which are characteristic of the flora along 
the seashore and are also found growing in saline soils in the interior. 
Specimens were collected under the same conditions both from the 
littoral flora and from the interior of France and examined micro¬ 
scopically, the following sjiecies being used: AtripUx hastata, Beta 
maritima^ Lydum barbarum^ Plantago major^ Tussilago far/ara, Senecio 
vulgaris^ Polygonum avicularcj and Medicago lupulina. From his inves¬ 
tigations it is stated that maritime plants, while undergoing a reduction 
in the amount of chlorophyll, due to the marine salts, have acquired a 
greater thickness and marked increase in the assimilating tissue; but 
this modiflcation of structure is not able to entirely overcome the 
action produced by the salts. Assimilation in proportion to a unit of 
leaf sui face is less in leaves of littoral plants than the same species 
growing in the interior. 

Influence of light on the form and structure of plants, Matoa 
{Compt. Rend. Acad. Sei, Paris, 127 {1898), No. 11, pp. 420-423).—The 
author has made a study of the influence of light on the branching of 
Ampelopsis hcderacea and Olechoma hederacea. Both of these plants 
possess flowering and climbing or running branches that are ({uite 
dissimilar. In each case the flowering branches have very short inter¬ 
nodes and the leaves are crowded toward the summit, while the climb¬ 
ing and running branches are characterized by a very rapid growth 
and elongated internodes. The plants were grown under a number of 
different conditions of illumination, and it was found that diffused light 
favors the formation of climbing or running branches and is able to 
transform the flowering buds into climbing or running ones. It also 
exerts a marked influence in changing the morphological and anatom¬ 
ical characters which are characteristic of climbing or running 
branches. Direct illumination produces the opposite effect. 

Influence of mutilating seed on the development of the plants, 
E. Gain (Proc. Assoc. Franc. VAvancement 8ci. 1897, pp. 463-468). —The 
author gives an account of experiments conducted with seed of lupines 
to test the effect of removing one or both cotyledons on the growth and 
development of the plants. The seeds were soaked for 40 hours and 
comparable lots were selected and planted in pots in which the soil 
was the same. After 12 days the young plants were divided into three 
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groups, one of which had both cotyledons removed, another had one 
removed, while the third lot developed in the normal way. The author 
describes the effect of this treatment on the growth and the morpho¬ 
logical <*haracters of the different plants. The mutilation of cotyledons 
was found to retard the growth, reduce the number of leaves as well as 
the number and size of the leaflets, and greatly modify the general habit 
of growth of the plants. In the case of those in which both cotyledons 
were removed the plant develoi>ed in the form of an invei’ted cone, 
while the normal plant has a tendency to a more cylindrical shape. 
The normal plant has usually 7, rarely 5 or 6, leaflets, while with those 
plants which had both cotyledons removed, 5, and sometimes 4, leaflets 
was the rule. The author states that this experiment will have an 
important bearing in showing the possible influence of the mutilation 
of seeds by weevil, etc. 

The physiological function of iron in plants, J. Stokl as A (Compf. 

liend. Avad. ScL Faris^ 127 (1898)^ No. 5, pp. 282y 283). —The author 
states that it having been shown by Gautier and Molisch that iron is 
not found in chlorophyll, and that his own experiments show it does 
not exist in the chlorolecithin, ho has been led to investigate the possi¬ 
ble relation of iron with the cell nucleus. Prom onion bulbs he has 
succeeded in isolating a substance that in chemical composition almost 
exactly agrees with the hematogen which Bunge has extracted from 
the yolk of eggs. The author has compared the various properties of 
the two substances and finds them i^ractically identical. He states 
that chemical and microscopical observations show that a great i)art 
of the iron in plants is localized in the embryo or endosi)erm, and dur¬ 
ing germination it is employed by the plant in forming nuclei of the 
cells of the growing tissues. The effect of depriving young plants of 
iron can be readily shown with cultures of maize, in which the plant 
quickly perishes if from the nutritive solution iron be omitted. It is 
stated that it is imi)ossible to extract hematogen from starved plants. 
Plants without chlorophyll are said to act in the same way, as shown 
in the case of Mucor mucedo^ and hematogen has been isolated from 
the common Boletus edulis. The author concludes from his investiga¬ 
tions that iron as well as phosphorus plays an important rdle in the 
formation of the cell nucleus. 

A revision of the genera Chloris and Eustachys in North America, G. V. 

Nahu {liuh Torrey Bot. Club, ^5 (1898), No, 8, pp, 432-450), —According to the author, 
as revised, th^ 'Species of Chloris known to North America are 10 and those of 
Eustachys 4. 

New speoies of Alabama fungi, C. H. Peck (Bui, Torrey Bot, Club, 25 (1898), No, 
7,pp, 368-372), —As a oontrihution from the Alabama Biological Survey, the author 
describes 10 species of fleshy fungi. 

American grasses, I, F. Lamson-Scribnbr ( U. S, Dept, Ayr., Division of Agrostol¬ 
ogy Bui. 7, pp. 331, figs, 302),—K revised edition of this bulletin (E. S. R., 9, p. 327). 

' New plants from Wyoming, A. Nelson (Bui, Torrey Bot, Club, 25 (1898), No, 7, 
pp, S7S-S81), —This is the third contribution of the author descriptive of note* 
worthy species of plants in Wyoming, and contains descriptions and notes of 14 
new speoies. 
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Some brief notes on the Swedish plant improvement investigations at 
Svalof, N. H. Nilsson (Malmo {Sweden), 1898, pp, 14. In Oeman), 

Native poison plants, A. Mouiuso.v {Producer's' (iaz, and Settlers' liec. \_We8t. Aus- 
traVui], f) {1898), No. 3, pp. 214-218, figs. 4). —Descriptive notes are given of the 
following plaTits, which are reputed as being poisonous to cattle: Oxylohiumreiusum, 
Gastrolobium calHstachys, (i. parvifolium, and G. irilohnm. 

The poison plants of Western Australia, A. Moruison {West Australian SeU 
iler^s Guide and Farmers Handbook, 1897, pt. 3, pp. 572-592). —Notes are given on 
various jjoisonons ])lants, the most of which belong to the two genera Gastrolobiinn 
and'Oxylobium. All of these plants are poisonous to stock, and methods for their 
eradication are suggested. 

Homology of the members of the plant body, with special reference to the 
question of homology involved in the alternation of generations in green plants, 
F. O. Bowku {Gard. Chron., 3. ser., 24 {1898), No. 612, p. 221). —A brief rosunic is given 
of the presidential address of the author before the Botanical {Section of the British 
Association at its meeting September 8,1898. 

The number and symmetry of the fibrovascular bundles in the petiole as a 
character in determining species, A. Ciiatin {Compt. Rend. Acad. Sci. Paris, 127 
{1898), No. 0, pp. 301-307). 

Origin of lenticels, II. Devaux {Compt. Rend. Acad. Sci. Paris, 126 {1898), No. 20, 
pp. 1432-1435), —The author gives a report on the origin of the structures forming 
lenticels. 

The nature and origin of stipules, A. A. Tylkr {Ann. New York Acad. Sci., 10 
{1898), No. 1-12, pp. 1-49, pU. 2). 

The splitting of fruits and tubers {Gard. Chron., 3. ser., 24 {1898). No. 611, p. 
198). — FAlitorial notes are given on the physiological causes which result in the 
splitting of various fruits and tubers. 

Concerning some caryophyllaceous hybrids, K. Fritscii {Oesterr. Rot. Ztg., 48 
{1808), No. 10, pp. 381-385). —llybrids between species of Saponaria and of species of 
Gypsophila are described. 

The insect visitors of flowers, J. H. I.iOVELL {Bui. Torrey Rot. Club, 25 {1898), No. 
7 f pp. 382-390). —The author has given descriptions of the methods for fertilization 
of various llowers and the insect visitors of Gaullheria proenmbens, Chelonc glabra, 
Impatiens bifiora, Cornus canadensis, C. stoloniftra, C.alternifolia, and Aralia raceniosa. 

Sex ill plants, J. Hoopes {Pennsylvania Dept. Agr. Rpt. 1897. pp. 665-678, figs. 10 ).— 
A reprint of Pennsylvania Dept. Agr. Bulletin 30 (E. S. R., 9, p. 812). 

A permanent stain for starch, J. II. Scuaffnkr {Jour. Appl. Micros., 1 {1898), No. 
10,p. 181). —By the use of anilin-safrauin and gentian-violet a permanent stain may 
be secured. 

On the preservation of materials in paraffin, C. Janet {Rul. Soc. Xool. France, 23 
{1898), No. 7-8, pp. 117,118). 

Plant physiological and agricultural-chemical researches during 1897, H. 

Jensen {Tidsskr. Landokon, 17 {1898), No. 3-4,pp. 314-331). 

FESKENTATIOH—BACTEEIOIOGY. 

A preliminary arrangement of the species of the genus Bacte¬ 
rium, F. D. Chester (Delaware Sta. Bpt. 1897, pp. 53-14r)). —The 
author proposes a scheme for the description of bacteria, which is 
thought to be sufheient in detail for the identification of the different 
species. A table is given in which the name, synonyms, habitat, 
and morphology of 364 species of Bacterium are given, together with 
their staining peculiarities, temperature conditions, description of their 
appearance in gelatin and agar cultures, gelatin stab, and slant cul¬ 
tures, agar cultures, potato cnltnres, bouillon cultures, milk cultures, 
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litmus-milk cultures, aud pepton-rosolic acid solution, are described, 
together with their action in fermentation tubes, chemical relations, and 
pathogenesis. 

In an appendix 10 species of bacteria associated with diseases of 
idauts are briefly noted, which the author claims are not sufiiciently 
described or are of such a habit as to make their classification by the 
foregoing scheme impossible. 

The work concludes with an index of the more important literature 
of species of the genus Bacterium. 

Bacteriological examination of drinking water, F. D. CnESTER 
(Delaware iSta. Rpt. 1897jpp. 42-53 ).—During the past year a consider¬ 
able portion of the bacteriologist’s time has been taken up with the 
examination of different samples of drinking water. The different 
methods of examination are reviewed and the method of Smith* is 
given ill some detail. This method consists practically of the follow¬ 
ing manipulations: To each of a series of 10 fermentation tubes con¬ 
taining 1 per cent glucose bouillon, are added (piantities of water 
varying from 0.1 to 1 cc., and are kept at 37 to 38^ C. If after 3 or 4 
days one or more of the tubes are found to contain from 40 to ()0 per 
cent of gas, and if the reaction of the liijuid is strongly acid, the 
presence of the colon bacillus is regarded as certain. In the author’s 
experience this method is not wholly accurate, and details are given 
of several cultures showing that the appearance of the colon bacillus 
can only be certainly established by isolating the organism and by its 
cultural characteristics. The claim that the above-described method of 
treatment gives absolute results the author thinks should be qualified 
to mean the possible evidence of the presence of this particular germ, 

A simple steam sterilizer, F. G. Novy (Jour, Appl. Micros.^ 1 (189S)y No. p,3Sy 

fig-1)- 

An atlas of bacteriology, C. Slater and E. J. Spitta (London : Scientific PresSf 

ms.) 

Laboratory methods in bacteriology: Detection of pathogenic organisms, 
F. 0. Now (Jour. Jppl. Micros.y 1 (1898), No. 10, pp. 175-178, fit)s. 2). 

Laboratory directions for beginners in bacteriology, V. A. Moork (Tthaca, 1898, 
pp. VI-{-89). 

A practical guide to the bacteriological analysis of pus, blood, saUva, milk, 
urine, water, soil, etc., 1^, Feltz (Guide pratique pour les analyses dc hacterioloyie 
cUniqucy pus, sany, crachat, lait, urine, eau, sol, etc. Paris: J. B. BailHdre, 1898, pp. 
282, figs. 111). 

Technical mycology: The utiUzation of micro-organisms in the arts and 
manufactures, F. Lapar. Transl. by C. I. C. Salter (Philadelphia: J. B. Lippin- 
cott Co., 1808, l ot. I, pp. IX 4- 405, pi. l, jigs. 90). —This valuable contribution is a prac¬ 
tical handbook on feroioutation and fermentative processes for the use of brewers, 
distillers, analysts, technical and agricultural chemists, pharmacists, and all inter¬ 
ested in the industries dependent on fermentation. The first volume, the only one 
at hand, treats solely of soliyzomycetic fermentation. The immense strides that 
mycology has made in the arts are seldom appreciated until such a work as the pres¬ 
ent volume is carefully examined. 

1 Ceutbi. Bakt. u. Par., 1, Abt., 18 (1896), p. 494. 
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A few of the many topics discussed are distilling, brewing, wine making, manu¬ 
facture of vinegar, dairying, preparation of fodders of various kinds, tobacco and 
sugar manufacturing, fixation of free atmosi)heric nitrogen, nitrification, etc. The 
subjects Lave been treated from the botanical, technical, and chemi(^al standpoints, 
particular stress being paid to the latter two. Special sections are devoted to the 
decomposition and transformation of organic nitrogenous compounds an<l on oxidiz¬ 
ing fermentation, in which a large fund of information is given relative to the bac¬ 
terial processes involved in the breaking ni> of various organic compounds. 

The historical ilevelopment of the subject is treated in a very interesting and 
complete manner and the account of the various systems of classification of bacteria is 
most valuable. The principles of sterilization and pure cultivation are rather briefly 
but very clearly stated. 

Mechanically the book is well made, and the only serious fault to bo found with it 
is the lack of an index, a serious omission we believe in any work. This will doubt¬ 
less be given in the concluding volume, but in such a work its usefulness is greatly 
increased by making every volume, complete in itself. The same objection can ]»o 
ortered the system of rcfcTenccs. A very complete talde of contents will aid some¬ 
what in overcoming the difficulties experienced by the lack of an index. In all 
Ijrohability this work will for sometime to come be the most elaborate and useful 
treatise in English on the subject. 


ZOOLOGY. 

Birds that Injure grain, F. E. L. Beal (T. S. Dept. Agr. Yearbook 1897^ pp. 345- 
354), —Aeeonliug to the author the more important grain-eating birds iu the Ihiited 
States are the crow, crow blackbird, red-winged blackbird, yellow-beaded blackbird, 
rusty grackle, and cowbird. The food habits, breeding places, etc., of the difieront 
birds are noted as well as the causes which account for tlie increase of some of the 
birds. It is stated that apparently few birds willingly subsist exclusively upon anj" 
one kind of grain for a con8i<h*rablo time, and on the other hand they have a. marked 
fondness for the seeds of certain useless plants. The ravages which tliey occasion¬ 
ally cause are oxj)lained on the ground of too many birdsof the same <>r closely allied 
species within a limited area. An attempt to exterminate the species is regarded as 
ill advised and liojieloss. It would doubtless he possible to diminish the number of 
birds when desirable. 

With the breeding places more restricted and aueuvironmoiit otherwise changed 
by increased population, the number of birds must surely decrease, and in time the 
proper e<iuilibrium will bo restored, lu the meantime it behooves the farmer to 
ai)ply such remedies as the exigencies of the case suggest, and wh(‘re these gregarious 
8i)ecie8 are over abundaut it might bo well to exempt them from the general pro¬ 
tective laws, in order that each landholder may be free to protect himself as best he 
can.^' 

Further notes on the birds of Colorado, W.W. Cooke {Colorado Sia. Bui. 44, 
pp. 147-17G). —This is considered as an appendix to Bnllctiii 37 of the station (K. S. 1?., 
9, p. 229), and contains notes on the results of investigations made since the former 
bulletin was published. The total number of birds now known to occur iu Colorado 
is 374, of which 23fi breed there. 

The white or barn owl (/Id. Agr. [Londonl Leaflet No. 51, pp. 4y fig, i).—The white 
or barn owl {Strix aluco or S. flammea) is described, and information concerning its 
food habits, etc., quoted from a number of sources. The fact is pointed out that 
this bird is useful and that it should be protected. The wild birds^ protectiou act, 
which applies to the white or barn owl, is cited. 

On the systematic destruction of woodchucks, F. H. Storeu (Bui. Buaaey Inat,, 
2 (1898), No. 7, pp. 423-438),--Yhe author discusses attempts to destroy woodchucks 
with vapor from volatile liquids, such as bisulphid of carbon, and by poisons. Ex¬ 
periments in smoking woodchucks in their burrows are reported. Earlier attempts 
were made with sulphur or touch paper, but the best results were obtained with a 
torch made of sodium nitrate 12 parts, sulphur 6 parts, mealed gunpowder 4 parts, 
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antimony siilpliid 2 parts. The author also quotes a method of destroying wood- 
fhlicks by exploding cartridges of common blasting powder or dynamite in the 
burrows. 

The determination and regulation of sex, Siihiller {Mlloh ZUf., 27 {1897)^ Xo, 
7!7, pp. —The author summarizes some of the principal investigations on tlie 

determination of sex in animals and compares it with recent work with men along 
the same lines. 

Microtechnique of animal morphology; a critical description of microscop¬ 
ical experimental methods, ApAtiiy {Die Mikroiechnik dei* tietnschen Morphologie, 
Eiue kritische Daretellwng der mikrokopischen Uniersuchungsmethoden. Jiraumchu'Hg: 
H, Bruhuy ISOily pt. i, pp. 320y figs. 10; rev, in Cenihl. Bakt. u. Bar., 1, Aht,, 24 {1898)j 
Xo. 2-3y pp. 10f\ 101). 

On a green leucocytosis in oysters associated with the presence of copper 
in the Leucocytes, R. Hoyce and W. A. Heudman {Proc. Bog. iSoc. [London']y 62 
{1897)y Xo. 879y pp. 80~3S).~Th(i authors report a number of experiments. Copper 
was found in green oysters in much larger quantity than in white oysters. 


METEOEOLOGY. 

Report of the meteorologist, W. H. Bishop {Delaware Sta, Rpt, 
1897^ pp. 21 f-7220 ).—Monthly sumraaries of observations at 0 dilferent 
places in Delaware on temperature, atmospheric pressure, and precipi¬ 
tation during the year ending Juno 30, 1897, and a summary of obser¬ 
vations on teniiierature and precipitation during the calendar year 
1890 are given and the data brietly discussed. 

The summary for 1890 is as follows: 

Annual summary of meteorological observations in Delaware. 


Locality 


Newark.... 

Middletown 

Dover. 

Milford ... 

Seaford. 

Millsljoro... 

Rainfall of the crop season, A. J. IIenry {U. S. Dept, Agr. Tear- 
hook 1897^pp. 607-618, charts 6 ).—Tables and charts show the monthly 
and seasonal averages of rainfall, April to ISeptember, of the different 
States and Territories; the averages and least rainfall of the region 
cast of the one hundredth meridian; variations in rainfall; and date 
of appearance of first and last killing frost. The data are briefly 
discussed. 

The mean annual rainfall of the globe, R. DeC. Ward {Science, n. ser., 8 {1898), 
No, 198y pjK 507y 508 ).— This article briefly discuBses Loomis and Supan^s rainfall 
maps, Symon’s roport on “ British rainfall in 1897,Todd’s report onRainfall in 
South Australia and the Northern Territory, and that portion of the bibliographical 
number (for 1897) of Annales de Geographic which contains notes on climatology and 
meteorology. 

Meteorology in Denmark, 1896-97, V. Willaumr-Jantzen Land&kon., 

17 {1898), No. 1-2, pp. 88-101), 


Temperature. 

Total 1 

No. days 
on which 

1 

1 

.. 

rain fall. | 

0.01 in. or 

Higliest. 

Lowt^st. 

Mean. 

! 

more of 
rain fell. 

Deg. F. 

Deg. F. 

Deg. F. 

Inches. 


98 

U 

52.24 

31.13 ; 

96 

100 

2 

53. 20 

36.55 

83 

98 

6 

54.11 

41.85 

83 

98.5 

9 

56.02 

46.48 

88 

97 

6.5 

54.98 

47.98 

93 

98 

G 

54.44 

44.74 1 

111 
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Some interesting soil problems, M. Whitney (£ 7 . S. Dept. Agr. 
Yearbook 1897^pp. 429-440 ).—This is a discussion of the peculiar physical 
properties of certain soils of the extreme West which “ absorb moisture 
so readily, lose it through evaporation so slowly, and yet sup])ly the 
needs of plants so regularly and abundantly that they can stand long 
periods of drought, during which the crops continue to grow without 
any signs of suffering for lack of water.” 

Certain soils in the San Joaquin Valley, California, in the region of 
Tulare and Fresno, seem to have a remarkable power of transporting 
water for the use of crops. Less than 10 in. of rain falls during the 
year and none falls during the growing season, and standing water is 
probably 12 to 25 ft. below the surface; yet good crops are grown with¬ 
out irrigation i)rovided the irrigation canals are allowed to run, the 
seepage apparently supplying in some unexplained way the water 
needed. “At . . . Chino, San Bernardino, Claremont, and 

Pomona there are certain soils upon which crops are gro\vu without 
irrigation. There are on an average between 17 and 18 in. annual rain¬ 
fall at these places, the most of which falls during the winter months. 
Less than an inch of rain foils on the average during the 5 months of 
the growing season, from May to September, inclusive.” This is an 
artesian district, but the surface wells are from 20 to 40 ft. deep. 

Similar conditions have been noted elsewhere in the region of deiicieut 
rainfall, notably “in the great wheat areas in the northern part of the 
San Joaquin Valley of California, in the Palouse district around Pull¬ 
man, Washington, and on the foothills at Wallawalla, Washington, and 
at Bozeman, Montana, whore there are soils which produce ffne crops 
of wheat without irrigation,” although the rainfall amounts to from 13 
to 18 in. and most of it falls during the winter months, and ground 
water is from 30 to 40 ft., below the surface. 

Soils of the Mohave desert with 3 in. annual rainfall, of which only 
0.3 in. falls in the season from May to September, were examined about 
the middle of September, “at least 20 miles from the mountains, in the 
midst of a level plain.” 

'‘Contrary to expectation, the soil at a depth of from 12 to 18 in. below the surface 
was still quite moist, in spite of the fact that no rain had fallen for at least 5^ 
months. The surface wells vary in depth from 6 to 30 ft., occasionally being 200 ft. 
deep. On certain parts of the desert it is the common practice to dig holes 6 to 10 
ft. deep and allow them to lill uj) with water for the use of the stock. The distance 
to water varies according to the nature of the soil, jusi as it does in th(5 humid por¬ 
tions of the country. The soils in which the water is close to the surface are, as a 
rule, impregnated with alkali. There is an artesian belt under a portion of the 
desert. 

"Investigation showed the same conditions to exist on the Nevada and T'tah 
deserts between Keuo and Ogden. The annual rainfall is between 5 and 6 in., the 
seasonal rainfall about 1 or 2 in. on the average. It is stated that water can be 
found on these deserts about 30 ft. below the surface, although the water may be so 
strongly impregnated with salts that it is unfit for use. ... 
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fact which makes more remarkable this extraordinary power of the soils to 
absorb and retain a snfhcient quantity of water for the needs of crops for 5 or 6 
months after the rain ceases is the very low relative humidity of the atmosphere. 
Records of the relative humidity have been taken from only a few of the places 
under consideration, and these are given in the following table: 

Mean annual and seasonal relative humidity. 


Locality. 

Annual. | 

May to 
Septem¬ 
ber. 

July and 
August. 

T’lilai'o Cfti ..... 

Per cent. 
58 

Per cent. 
42 

Per cent. 
35 

Wallawiilla, Wash.. 

52 

65 

47 

39 

ATilf».n rUty Mont. .... 

52 

46 

nisiiuirck, N. Dak... 

72 

07 1 

65 

ITiinihohlt, Nov......... 

48 

36 

31 



*'The mean relative humi<Uty of New Kngland for .July and August, 1897, deter¬ 
mined from the reimits of 7 Weather Ilureau stations, was 85 per cent. At Walla- 
walla the mean relative humidity from May to September was only 47 per cent and 
for .1 uly and August 39 per cent. It is hardly conceivable that under these extremely 
dry conditions the foothills soil could maintain sufficient water from the winter 
rains to supply the loss due to evaporation from the surface of the soil and to tran¬ 
spiration by the plant for months after the rain had ceased to fall. At Tulare the 
mean relative humidity during the growing season is 42 percent and 35 per cent 
during the months ot July and August—conditions which practically iirevail at 
Fresno. Nevertheless, at Fresno, with nearly the same rainfall, and whore crops 
must transpire great iiuantities of moisture into the dry atmosphere, the soil main¬ 
tains an adequate supply of moisture for the plants, provided the water continues 
to run in the canals, although these may bo as much as a mile apart. . . . 

At Humboldt, on the Nevada desert, the relative humidity from May to Septem¬ 
ber is about 36 per cent and in July and August .31 per cent. The conditions over 
the Mohave desert are probably not dissimilar from those at Humboldt and Tularo.^^ 

These peculiar soil conditions suggest the importance of study of “the 
great power these soils have of retaining moisture and of sui)plyiug it 
rapidly and regularly to the crops as it is needed. If such power can 
be imparted to other soils of a droughty character, especially to our 
soils in the East, it will be of immense value to the farmer, 

“The iirst (luestioii to solve is the distribution of the rainfall. It is 
important to determine the depth to standing water; that is, the aver¬ 
age depth of wells. Then it is very important to know whether any 
portion of the rainfall passes down into this stratum and runs off into 
the drainage.” The use of the electrical method for this purpose is 
explained. 

It is important to know whether the annual rainfall in these soils 
descends low enough to form any connection with the underground 
drainage water, and if it does not, whether the small amounts of rain¬ 
fall occurring during the winter months in these regions are “sufficient 
to maintain crops for 5 or 0 months of dry weather,” with “a low rela¬ 
tive humidity and often high temperature of the atmosphere, without 
any additional water supply from any source.” 
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Tables give the mean annual and seasonal rainfall at 48 places in the 
regions referred to atid mechanical analyses of 14 samples of soils from 
the same region. The composition of these soils is as follows: 


Mechanical analyncH of hoUh. 


Locality. 

Description. 

Moisture in air- 
dry sample. 

Organic matter. 

Gravel (2-1 mm.). 

Coarse sand (1-0.5 
mm.). 

« ^ 1 .A 

70 si 1 ?i 

a ^ o 

- d , « a 

1 OO 

O ' 4) 

& d P 

1 g 

SI ? 

»a 8- 

i'S SB 
d a 

>.ri 

So 
> , 

Fine silt (0.01- 
0.005 mm.). 

d 

4 

8 a 
es 

eS 

O 

Maploton, N. Dak 

1 P. ct. 

Red River Valley. 1 7.84 

P. ct. 
7.72 

P. ct. 
0.03 

P. ct. 
0.07 

P. ct. P. ct. 
0.18 0.94 

P.ct. P.ct. 
11.51 25.94 

P. ct. 
6. 06 

/*. ct. 
38. 00 

JameHtown, N. 

Prairie. 

4.48 

4.33 

.86 

2.10 

6.37 16.69 

21.70 14.57 

2. 75 

25. 55 

Dak. 

Iliaiiiarck, N. Dak 

Sandy prairie. 

2.54 

6.02 

1.74 

6.61 

10. 67 4. 23 

28. 91 21.17 j 

1.79 

16.48 

Steele, N. Dak.... 

Prairie. 

: 4.40 

5.18 

0.00 

.09 

.42 1.87 

41. 18 22.97 

3. 58 

19.57 

Dilliugs, Mont .. 


; 2.98 

4.40 

0.00 

0. 00 

.16 7.96 

28. 79 34. 45 

4. 67 

' 17.25 

Pulluiau, Wash .. 

Palouse distriid.— 

j 5.51 

5.08 

, .03 

.16 

.16 .85 

27. 94 35. 80 

5. 77 

18.57 

Wall a wall a, Was h 

ba.salt. 

Valley land. 

! 4.12 

3.08 

0.00 

.15 

.41 ! 3.22 

35.24 37.73 

3. 54 i 12. 63 

Do. 

Foo*Hills soil. 

1 2.95 

5.6fi 

; 0.00 

.06 

.08 ' 1.05 

25. 12 42.12 

4. 24 

17. 50 

Fresno, Cal. 


1 1.(51 

2.52 

' .43 
.03 

3.40 

16.14 .30.95 

15.90 :12. 72 

1. 68 

14.60 
14.20 
21.05 
5. 33 

Visalia, Cal. 


! 2.85 

' 5. 85 

. 18 

.61 5.41 

34. 28 ;34, 28 

3. .50 

Tulare, Cal. 


1 2.72 

4.44 

> .64 

2.57 

6.22 12.46 

22.79 21.36 

6. 51 

Poiriunu, Cal. 


' 1.00 

1.94 

6 o:t 

10 . n 

17.26 21.92 

20.98 !13.13 

1. 93 

Lanc.ustor, Cal.... 

Mohave dcseit_ 

1.77 

' 3.81 

. 34 i . 89 

i 1.67 7.86 

35.12 128.43 

3. 45 

18. 63 

Tecoina, Nev. 

Nevada desert.... 

1 3.17 

6.43 

, .07 

.13 

. 37 5. 24 

44.96 |l7.94 

5. 00 

17.93 

Averaae ... 


1 3.50 

4. 75 

. .73 

1.89 

4. 33 8. (52 

28.17 '25.!)() 

3.88 

18.37 


Lavas and soils of the Hawaiian Islands, W. Maxwell et al. 
(Honolulu: Hatcaiian Gazette Gomjmny^ pp. 186^ pis, i, map 7),— 
Tliis is an account of investigations’ by the Hawaiian Ex])erinient 
Station and Laboratories published by order of the Hawaiian Sugar 
Planters’ Association. The subjects studied were (1) origin and nature 
of Hawaiian soils and (2) availability and loss of the elements of plant 
food in Hawaiian soils. 

Origin mid nature of Hawaiian soils ,—‘‘The soils of these islands are 
derived from volcanic lavas. Among Hawaiian lavas are those which 
have been discliargcd from craters, flowing and cooling into rocks 
having the composition of normal basalts. Others, originally of the 
same composition, have undergone such alteration that they now com* 
pose masses having a radically different cliemical composition and 
color appearance. This alteration took place at the time of ejection, 
and under the action of chemical causes, and previous to the later 
action of secondary causes of rock disintcgrjition, such as weathering, 
which has apparently been the only agent of decomposition of certain 
of the normal lavas.” 

The results are reported of detailed chemical studies of the unde- 
coraposed lavas and of those which have undergone more or less change 
by weathering or under the inHuence of steam and sulphurous vapors. 
The processes of decomposition of lava under the influence of steam 
and sulphurous vapors were studied in the craters of Kilaueaand other 
volcanoes. The changes which the lavas have undergone in the pro(‘ess 
of transformation into soils are shown by the following comparison of 

‘ For accuiiut of previous investigations on soils see E. S. R., 7, p. 937. 
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the composition of unaltered lavas with the average of about 600 soils 
derived from them (calculated to the basis of mineral matter): 



On the basis of the studies made the soils of the islands are classi¬ 
fied geologically as follows: 

‘^(1) Dark red soiU formed by the simple weathering of normal lavas, in olimatio 
conditions of great heat and dryness. 

“(2) Yellow and light red soils derived from lavas that iiuderwent great alteration 
under the action of steam and sulphurous vapors at the time of or after emission 
from the craters. 

“(3) Sedimentary soils derived from the decomposition of lavas at higher altitudes 
and removal and deposition by rainfall at lower levels. 

‘‘In addition to the classification based on geological differenpes in the lavas the 
soils have been further considered in classes dictated by the results of climatic con¬ 
ditions as follows: 

“(1) Upland soils formed under lower temperatures and greater rainfall, and dis¬ 
tinguished by a large content of organic matter and nitrogen and by a low content 
of the elements of plant food in an available state, these elements having been 
removed by rainfall. 

“(2) Lowland soils formed under higher temperature and smaller rainfall, and 
characterized by a lower content of organic matter and nitrogen and by a higher 
conttmt of the elements of plant food in a state of immediate availability, wliii h is 
due in part to the receipt of some soluble constituents from the upper lands and to 
a smaller rainfall over the lower levels.^’ 

The composition of some of these soils is shown in the following table, 
which gives the average of over 1,300 analyses. The mineral constit¬ 
uents reported were determined by digesting the soils in hydrochloric 
acid of 1.115 specific gravity for 10 hours in a boiling water bath. 


Composition of different classes of Hawaiian soils. 


j Dark-red 
soils. 

Yellow 
and light- 
red soils. 

Lowland 

1 soils. 

Upland 

soils. 


Per cent. 

2Vr ce?it. 

Per cent. 1 

Per ce7it. 

Insoluble matter.' 

37.202 

24.204 

35.150 

27.870 

Moihturo. 

6.1(>0 

10.480 

9.031 

12.290 

Combustible matter. 

11. 330 

20. 440 

15. 4G0 

20.600 

Titanic, oxid. 

2. 580 

3.200 

1.780 

1.840 

Pho.s]»bnric acid. 

. 193 

.409 

.396 

.470 

Sulpburic acid. 

1 .310 

.180 

.234 

,157 

Carbonic acid.-. 

.180 

.250 

.290 

.030 

Ferric oxid... 

22.942 

28.720 

10.080 

21.810 

Aluminic oxid... 

1 16.838 

0. 891 

16. 155 

13. 621 

Calcium oxid. 

. 344 

.148 

.390 

.294 

Magnesium oxid. 

.437 I 

.745 

.802 

.010 

Manganese oxid. 

.420 

.435 

.187 

.187 

potassium oxid. 

.386 

.378 

.286 

.272 

Sodium oxid. 

.752 

.621 

. 355 

.391 

Total. 

100.083 

100.101 

99.681 

99.953 

Insoluble silica (calculated to mineral matter). 

11.449 

11.492 

12.569 

14.068 

Soluble silica (calculated to mineral matter). 

20.000 

12.141 

16.049 

18.043 

I'&tal nitrogen. 

.179 

.459 ; 

.291 

.490 

nitrogen smuble in H per cent KOH in 30 hours. 

.106 

.360 1 

.204 

.347 

Nitrogen insoluble in 3 per cent KOH in 80 hours. 

.073 

.099 1 

.087 

.148 

Water absorptive power. 

63.300 

77.000 
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The following table compares the composition of two of the above 
soils with that of the lavas from which they were derived: 


Comparinon of laran and soils. 


Normal lavas (solid). 

Normal lavas (weatlieriii;;) 

Dark-rod soils. 

Tufa lavas. 

Yellow and lisrlit-red soils.. 


I cm;,.., 1 Ferric | Aliimi* j f'alidum 
I ‘ " * I oxid. Ilium oxid.' oxid. 


*er cent. 

Per cent. 

47. .58 

1.5 (12 

40. 35 

20. .52 

31.45 

29. 78 

32. 84 

33.92 

23. 03 

43. 11 ^ 


• rent .' Per cent. 
19. 92 j 8.88 

2’kZI \ 8.11 

2(1. 94 i . 57 

29. n; 1.74 

18.33 ' .37 


The analyses show that Hawaiian soils are strongly basic. As a 
rule the dark-red soils and the sedimentary soils are distinguished by 
a greater and more permanent fertility than the yellow or light-red soils. 

^^A coinpariHon of American rocks with Tfawaiian lavas, and of the soils respec¬ 
tively derived from thorn, have sluiwn that the soils of these islands are totally 
dirtcreut in typo from the soils of the United States, which is set forth by the 
great diiren‘iicos in physical proportie.s and chemical composition. Relatively 
speaking, the soils of these islands are in their youth, and the soils of the United 
States and of Knrope in a state of old ago.” 

Availability and loss of the elements of plant food in llawaium soils ,— 
For the purpose of ascertaining the availability of the fertilizing con¬ 
stituents in Hawaiian soils the solubility in water and in I percent 
citric acid of the lime, potash, and phosphoric acid in samples of 30 
typical soils was determined. 

*‘In the estimation of elements soluble in water 200 gm. of the field sample (not 
fine earth) was put into a closed funnel, with a ground-glass cover, and treated with 
1,0(K) cc. of water for 48 hours, the water percolating through slowly, and then 
returned ui)on the soil and continued for tin*- time stated. 

‘Mn determining the elements soluble in 1 per cent citric acid solution 200 gm. of 
the field samph^ was put into a 2-liter bottle with 1,000 cc. of the 1 per cent citric 
acid solution; the bottle was gently shaken every 15 minutes during the day portion 
of 24 hours, and at the end of this time filtered oif.” 

The average results in percentages and pounds per a(*>re are as follows: 

SoluhiliUf of soil constiluenis in wairr and in 1 per cent vitriv acid. 



Soluble 
in water. 

1 

Soluble 
in citric 
ai'id. 

tJplaml soil: 

Percent. 

0.0032 

Percent. 
0.0940 
.0250 
.0035 

Pfttnsli-- ....-..... 

.0031 

I’liosphoric acul________ 

.0001 

Luwlaiul soil: 

Lime. 

1 .0054 

.1330 

Potash. 

.0047 

.6380 

Phosphoric acid.-. 

.0003 

.0046 


** By far the most striking result from the action of a 1 per cent solution of citric 
acid upon the soil is the enormous proportion of the lime and also of the potask 
dissolved.”' 

> In connection with the tests of availability of the fertilizing constituents in the 
soils a series of observations was made on the relative sensibility of plants to acidity 
in soils, an account of which has already been given (E. S. R., 10, p. 128). 

12342—No. % -3 
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The conclusion was reached from this work that “ the use of a 1 
per cent solution of citric acid does not assist us very materially more 
than concentrated hydrochloric acid in actually reaching a duplication 
of the measure of solvent activity proceeding in nature, nor thus in 
estimating the proportion of the soil elements that are immediately 
available as plant food.” 

It was believed that the use of weaker solvents acting for longer 
periods would give more satisfai^tory results. After various prelim¬ 
inary tests the following method was adopted: 

Exactly 200 gm. of soil was put into the ordinary 2-litter acid bottles, having 
ground-glass stoppers, and 200 ec. of the solvent added. 'J'his volunu^ was found to 
he just enough about to saturate and immerse the soil, without any great excess of 
the solvent solution being present, which was guarded against. 

‘^Twenty bottles were taken and charged with 200 gin. of soil and 200 cc. of sol¬ 
vent, as already stated. Ten of these bottles were given to observations on upland 
(mauka) soils, and the remaining 10 bottles to corresponding observations on low¬ 
land (niakai) soils. 

Each series of 10 bottles was further divided into 2 groups of 5 bottles each. The 
one group was to furnish data setting forth the results of the continued action of a 
^ per cent solution of [citric] acid, and the second group of a /n per cent solu¬ 
tion of acid upon the same soil, . . . One bottle from each of the 4 groups, con¬ 
taining 5 bottles each, was selected for testing and controlling the acidity of the 
bottles in the 4 groups, . . . 

'^The control of the acidity of the solutions was made by the use of a normal 
solution of sodic hydrate. Every fourth day 25 cc. of solution was drawn with a 
pipette from each of the 4 ^test bottles^ and the remaining acidity of the- solution 
determined, when enough citric acid was added to restore the acidity of the solu¬ 
tions in each bottle in all the groups to the original strength.’’ 

The results obtained by this method are gdven in the following 
table: 


Solubility of constituents of upland and lowland soils in water and in citric acid of different 

strengths. 


UPLAND SOILS. 

In 1*5 per cent citric acid; 

12 days. 

33 dayn. 

78 days. 

10.3 day 8. 

In per (;ent cit ric acid: 

12 days. 

33 days. 

78 days.V. 

103 days. 

In •water: 

2 days. 

120 days. 


LOWLAND SOILS. 

In pep cent citric acid: 

12 days. 

33 days. 

78 days. 

103 days. 


Calcium 

oxid. 

Potas- 

nium 

oxid. 

Per cent. 
0.0132 
. 0264 
.0181 
.0175 

PhoH- 

pliorio 

acid. 

Ferric 

and 

aluniinic 

oxida. 

Per cent. 

Silica. 

Per cent. 
0,0131 
. 02.57 
,0240 
.0202 

.0097 

Per cent. 
0. 0008 
. 0008 
.0019 
.0028 

.0008 

Per cent. 



0.1089 
.0878 

0.0046 

. 0136 

. 0223 

.0009 



.0129 

.0146 

.0011 

.0279 


.0125 

.0186 

.0016 

.0268 


.0032 

.0033 

.0001 


.0041 

.0097 

.0149 

.0007 

.0231 

.0046 

.0175 

.0203 

.0007 



.0400 

.0291 

.0010 



.0221 

.0306 

.0016 

.0527 


.0234 

.0207 

.0018 

.0288 

.0067 
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SoJuhility of constituents of upland and lowland soils in water and in citric acid of diffeh'ent 

strengths — Continued. 


LOWLAND SOILS—con till nod. 

In ^ per cent <Mtric acid: 

12 da.vs. 

2:1 days. 

7H days. 

103 days. 

In watcir: 

2 days. 

120 dav8. 


Calcium 

oxid. 


Potas¬ 

sium 

oxid. 


Phos¬ 

phoric 

acid. 


Feme 

and 

aluminiu 

oxids. 


Per cent. 

' Per cm t. 

7Vr rent. }*er cent. 

Per cent. 

0.0110 

0.0187 

0.0005 1. 


. 0210 

.0320 

.0012 !. 


.0101 

.024.5 ! 

.0011 1 0.0190 


‘.0140 

.0107 

.0016 j .0144 

0.0043 

. 00.54 

.0047 

.0030 ‘. 

.0003 

. 0170 

.0108 

; .0004 .0111 

. 0045 


Silic.a. 


most apparent result of tho eoiitiniied action of the dilute acid is seen in 
the etfeet upon the phosphoric acid, and more notably upon the iron.’^ 

“[Til another series of experiinents] the volume of water that the 
soils could absorb was determined. That volume known, enou^jh citric 
acid was dissolved in it to make it exactly a per cent solution, and 
the solution was applied to known weights of the uiihind and lowland 
soils, respectively, as follows: Three hundred and ninety grams of 
water-free soil was put into beakers of oOb cc. caiiacity. . . . One-half 
of the solvent was applied through tubes [reaching to the bottom of 
the beakers], by which means the solution went to the bottom of the 
soil and rose upward by cajiillarity, and the other half was applied at 
the top, somewhat later, which descended by gravity to meet the ris¬ 
ing volume, thus securing the most even distribution throughout the 
soil. The weight of each beaker was taken at the time of the first 
application, when exactly the volume of solution w as added to saturate 
the soils. h]very fourth day the weights of the beakers were retaken, 
the volume of water that had been evajmrated ascertained, and a vol¬ 
ume ecpial to that lost by evaporation was added to each beaker, and in 
this added water enough acid was dissolved to [restore the original 
acidity of the solution]. This w as done at intervals of T days and con¬ 
tinued for 120 days.'’ Tlie solvents used in these experiments were 
and 1 per cent solutions of citric acid and per cent solution of 
asparagin. 

Similar experiments, lasting 130 days, were made with a different 
soil in galvanized iron pots holding 25 lbs. of soil. The results obtained 
in the latter experiments are summarized in the following table: 

Solubility of soil constituents in water and in citric acid of different strengths. 


Soluble in water: 

Natural soil. 

Alter treatment with per cent citric acid 
After treatment witli t'u imr cent citric acid 
After treatment with 1 per rent citric acid 
Soluble in 1 per cent citric arid ; 

Natural soil. 

After treatment with per cent acid. 

After treatment with A per cent arid. 

After treatment with i i>er cent acid. 


Calcium 

oxid. 


Ver cent. 
0.0038 
. 0041 
.004.5 
.0002 

.3410 

.4342 

.4544 

.5056 


Potas¬ 

sium 

oxid. 


Per cent. 
0.0019 
.0038 
.0046 
.0077 

. 0380 
.0.571 
.0582 
.0543 


Phos¬ 

phoric 

acid. 


Per cent. 

0.0011 
.0013. 
.0010 
.0006 

.1270 

.1408 

.1408 

.1482 
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^‘Little r.hauge wa« wrought by the action of the solvents in the amounts of lime 
and potash soluble in water, . . . We see, however, that the amounts of lime and 
])otash ronden*d soluhh^ iu 1 per cent citric acid are enormous, even in compari¬ 
son with the large proportions soluble in that solvent in the natural soil. There 
are features in the bihavior of the potash which attrai t special attention. It is 
se<‘n that less potash is found soluble in I per cent citric acid after the action for IJIO 
days of the 1 per cent solvent than where the r/o per cent solvent was used. This 
behavior is also rt'peated in the beaker series of experiments with the lowland soil. 
Also the phosphoric acid gives peculiar results of the same nature. In every exam¬ 
ple the soils acted upon ibr 1^0 <lays by the strongiT solvents showed less phosphoric 
acid soluble in 1 per cent citric acid after than before the action. Those peculiar 
results are hound up with the (|uestion of resorption.’’ 

To further study the question of resorption the following experiments 
were made: 

^^As a first lest a given volume of a. solution, which had been obtained by treating 
a soil with a dilute solution of citric acid, containing known amounts of given 
elements, was passed througli a new quantity of the same soil. A second test con¬ 
sisted in passing another hut a similar solution, which had been obtained by tln^ 
action of a dilute citric acid solution upon the soil, through a totally dilferent 
soil. . . . 

‘*Iii the first tost the result of passing tho solution through the same soil was 
to increase its lime, to double its potash, and lo reduce its phosphoric acid con¬ 
tent. . . . Jn tho S(*cond test, dcspiti‘ the very high potash content of the second 
soil, that soil took one-half of the potash out of the solution on its passing through; 
also the same soil, although its content of phosphoric acid was only one-fourth as 
large as that of the hist soil, did uot absorb any jdiosphoric acid from tho passing 
solution.'’ 

Similar experiments on mixed soil are reported which show— 

^‘(1) That tho result of continuing to pass tho solution through the soil from 
whii'h it had been obtained was merely to dissidve out more of the sevmal clemiuits, 
excepting ]>hosplioric acid. 

‘‘(2) [When the extract was iieutrali/ed with sodium carbonate luTorc being 
passed through the fresh soil tlicre was) an emphatic ahsorjition by the fresh soil of 
all elements, notalily of the lime, silicic acid, and iron. Tliis is in particular agroe- 
iiicnt with observations upon the action of dilute citric acid upon neutral soils in 
<ii8tinction from the action of the same solvent on acid soils. 

“(3) In the ahseina; of the carlmnic acid, furnished l)y the carbonate of soda, the 
lime and also the potash continm', to increase in tlie solution when it is passed 
through the fresh soil. Put almost one-half of the silica and i^hosphoric acid are 
taken out of the solution hy the fresh soil with a notable amount of iron and 
alumina bases.” 

The average composition of the water of discliarge of tlie Hawaiian 
Islands is given, and the losses from soils in drainage are discussed, 
it being claimed that it is erroneous to assume that “ the composition 
of sea water represents the relative amounts of elements removed from 
the land and carried into the ocean by water.’^ 

A study was made in this connection of the relative proportion of 
soil constituents soluble in 1 percent solutions of different acids. The 
results are given in the following table: 
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Elenienta dissolved hy the action of one per cent solutions of different acids in twenty-four 

hours. 


AcmIr. 


Aspartic .. 
AHi>anii;iu 

Citric. 

Acetic. 

Tartaric. 
Oxalic. 


(/alcinni 
ox id. 


J*er cent. 

0. io«r» 

. 0078 
.1110 
.1000 
.1180 
. 0170 


Polas- 

sium 

oxid. 


’'er cent. 
0.0480 
.0117 
. 0200 
. 0240 
. 0240 
. 0220 


Plios- 

phoric 

acid. 


re r cent. 
0. 0054 
.0015 
. 0037 
. 0003 
. 00.54 
.0100 


I’erric 

and 

uliiminic 

oxids. 


Per cen t. 
0.0450 
. 0050 
. <)030 
. OOGO 
. 1880 
. 5430 


Silica. 


Percent. 
0. lOGO 
.1740 
.1990 
. 0740 
. 1070 
. 2330 


A coinparisoTi of amounts of soil constituents soluble in dilute acids 
with those removed by crops and in drainage water shows that the 
elements lime, potash, and phosphoric acid that are being lost to the 
land have been and are being removed by the waters of distdiarge and 
by crojiping in the same relative proiiortions. . . . Aspartic acid acts 
upon and dissolves the constituent elements of the soil in almost the 
exac.t relative proportions that those elements are removed by cropping 
and the waters of discharge. . . . 

‘^Aoalysos of tlio upland soils show that under tho action of 20 years’ cropping 
and cultivation, and during the tiino of tho production of 10 crops of cano, 40.2 per 
cent of lime, 16.0 per <u*nt of j>otash, and 2,02 per (‘ent of phosiihoric acid have been 
actually rtiinoved from the land. As a result of the action of a 1 per cent solution 
of aspartic acid upon the upland soils for a period of 21 hours there were 
removed 10.2 per cent of lime, 18.1 per cent of potash, and 2.02 i)er cent of phos¬ 
phoric acid; which amounts of material art* almost exactly eciual to tho amounts of 
the same materials rtmiovcd from the same soils by 20 years of cropping and 
during the production of 10 crops of caiie.^^ 

On the presence of sulphurous acid in the air of the Tharand forests, H. Wis- 
LICKNUS ( Tharand. Forsf. Jahrb., 48 {1808), pp. 178-184). 

Tobacco soils. M. Whitnky {F. S. Dept. Ayr., Farmers^ Huh 88, pp. 23,fiy. 1). —This 
bulletin discusses in a popular way part of some ])reliminary work‘ which has 
been done in the exajiiiuation of tho soils of tho principal tobacco districts of tho 
country.^' The topics treated are climate and distrihiition of tobacco; soils of the 
several <listricts, including northern cigar-tobacco soils (Couuecticut Valley, Penn¬ 
sylvania, Ohio, and Wisconsin); southern tobacco soils (western Florida and tho 
Florida peninsula); hright-tobacco lands; manufacturing-tobacco lauds on the 
Atlantic; white-hnrlcy lands of Kentucky and Ohio; export-tobacco lands of Ken¬ 
tucky and Tennessee ; tho water content of northern cigar-tobacco soils, Florida 
tobacco soils, soils of the manufacturing and export tobacco districts; and control 
of the water supply of the soil. 

Report on the composition of the soils of Carmargue, G. Castinf. {HhI. [J/iw. 
Ayr. France), 16 {1897), No. 4,pp. 614-665; 5, pp. 798-888; Ann. Sci. Ayron., 1808,1, 
No. 8, pp. 240-880; 3, pp. 8J1-S70). —This is an exhaustive study of tho soils along the 
Rhone in this region, special attonlioii being given to an investigation of the nature 
of the alkaline soils (including a note by K. VV. llilgard on the analysis of the efflor¬ 
escences of alkali soils). 

On the reduction of nitrates in arable soil, P. P. DEnKRAix {Ann. Ayron., 24 
{1898), No. 3, pp. Experimonts are reported in which the inlluence of 

different amounts of starch (1 and 2 per cent) and straw (1 per cent) on nitrifica¬ 
tion was determined in 2 soils. The nitrates uniformly decreased in the soil to 
which starch was added. With straw, however, tho nitrates first decreased slightly 
and then gradually incr<*ased. The bearing of these results on the work of Wagner 

* See also U. S. Dept. Agr., Division of Soils Dul. 11 (E. S. R., y, p. 1035). 
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and Sclineidewind (E. S. R., 8, pp. 761,873; 9, p. 738) is discussed. It is claimed that 
the denitrifying action of manure and litter in the soil is iusigniticaut unless these 
materials are applied in excessive amounts. 

Soil bacteria with special reference to soil inoculation, R. S. MacDougall 
{Titans, BoU Soc, Edinburgy lS9Sy py, i:i5-40). 

Some features of bacterial life in the soil, C. Lovkn {Landtmannen, 0 (1898), 
Ab. pp. 380-888; 28, pp. 397-iOl). 


PERTILIZEKS. 

The home-mixing of fertilizers, C. E. Thorne {Ohio Sta. BuL 93j 
pp. 2()9-2S9). —This bulletin discusses, in a popular manner, the follow¬ 
ing topics: The chemistry of fertilizers 5 carriers of nitrogen, phosphoric 
acid, and potash; the manufacture of fertilizers—the object of acidula- 
tion, the acidulation of tankage; the fertilizer trade; does lioine-inixing 
save only the co.st of mixing; some objections to home-mixing; and the 
valuation of fertilizers. An account is also given of an experiment in 
which a com])arison was made ‘‘ of a few standard brands of factory- 
mixed fertilizers with home mixtures, made from tankage, acid phos¬ 
phate, and muriate of potash, in such manner as to duplicate, as nearly 
as possible, the percentage <M)mj)osition in ammonia, available and total 
phosphoric acid, and potash claimed for the proprietary brands.” 

^^Thc exporiment was loc.atcd at the northeastern substation, tlm soil of which is 
the heavy, white clay of that region. . . . A tract of api>arently uniform land was 
selei'ted and divided in^o three sections of 20 plats each, . . . the plats containing 
one-twentieth acre each, and a rotation was planned to include the thn*© crops— 
corn, wheat, and clover, to follow each other in a 3-yoar course. To start the rota¬ 
tion [the first and second], sections were planted in corn and [the third] section was 
sown in soja beans, in order to have a leguminous crop preceding the corn crop of the 
second year. [The first and second] sections were both fertilized according to plan, 
thus giving a duplicate test the first year. This proved to ho the more important, 
as [the first] section was found to be in much poorer condition than [the second] 
section, the latter section having grown clover the previous season.^’ 

While the season was unfavorable to the growth of corn, the results 
obtained ‘‘show as coiiclu.sively as a single season’s work can show 
that there is no superiority in the factory-mixed fertilizer over the home 
mixture of equivalent comiiositioii, while the cost of the fertilizer is 
largely reduced by home mixing.” 

Bone superphosphate, F. Poquillon {Monit. Sci.j 12 {1898)^ 
pp. 408.) 409; abs. in Jour. ISoc. Chem. Ind., 17 {1898), No. 7, pp. 679, 
680). —It is sjiown that the determination of nitrogen can not be relied 
upon to distinguish between bone superphosphate and mineral super¬ 
phosphate in cases where the latter are combined with nitiogenous 
matter. The author found that when bones which had been treated 
with hot water, carbon bisulphid, or light petroleum were converted 
into superphosphate by treatment with acid an additional amount of 
fat was set free. In superphosphate made from bones treated with hot 
water the amount of fat was from 10 to 12 i>er cent and from bones 
treated with petroleum 6.5 per cent of the phosphoric acid. Pat deter¬ 
minations in the nitrogenous substances which are likely to be combined 
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with mineral superphosphate in mixed fertilizers showed that there 
was no practicable combination of them with the superphosphate which 
would give a product containing as high a percentage of fat as the bone 
superphosi^hate. The fat determination tlierefore offers a means of dis¬ 
tinguishing between the two classes of superphosphates. 

Permanency of effect of lupines as green manure, L. Gkandkau (Jour, Agr, 
Prat.t ISOSy If, No, 43, pp. 590,501 ),—Tlio author’s exporiUieuts non firm those of Schultz- 
Liipitz in showing that lupines exert an effect on crops for at least 2 years after turn¬ 
ing under. 

On green manuring, Kumper (Ueher (iriindungung, Schoneberg-Berlin: Siahel, 
lS9S,pp. 43), 

Contribution to the knowledge of the bacteria in barnyard manure which 
decompose nitrates, Krknz and M. Gkhj.acii (JaJiresher. Landtv. Vera. Stat.Jersitz- 
bei~ Posen, lS97-9S,pp, 13-20), 

Molasses as a fertilizer, P. BOname (Rap, Ann, Sta, Agron, [Mauritius'], lS97,pp, 10, 
11 ),—The value of molasses as a fertiliztu* is brielly discussed and the results of 6 
analyses are reported, from which the following table is calculated: 


Fertilizing constituents per 100 gallons of molasses. 



Nitroi^en. 

Phosphoric 

acid. 

Potash. 

Sanipli^ 1___...__ 

Pounds. 

1 4.75 

1 7.00 

1 7.83 

1 (J. 16 

1 5.35 

Pound*. 

1.33 

.58 

.06 

.75 

.75 

Pound*. 

27.00 

22.00 

22.25 

22.06 

19.30 

Saii)|ilH *1 ____ 

Sain]>l() 3..... 

Saiii])lo4. 

Sample 5... 



Investigations on the action of sulphate of ammonia and nitrate of soda, 0. 

KlokI'FER (^l-ntcrsuchnngen iihei' die Ulrknng des schwefehanren Ammoniaks und des 
Chilisalpeters. Fsseti: C, I), Baedeker, 1898, pp, 59, figs, 11 ),—Numerous experiments 
by the author and by other investigators witli diffenmt crops on a variety of soils 
are cited to show that sulphate of ammonia is as effective on certain classes of 
soils and on the nia jority of crops as nitrate of soda. Sulphate of ammonia gives 
best results on basic soils and should bo used on soils delicient in bases only in con¬ 
nection with lime in some form—marl, burnt lime, or Thomas slag. The desirability 
of more completely collecting the sulphate of ammonia produced by coke ovens, with 
a view to cheapening this valuable domestic source of nitrogen, is strongly urged. 

The production and consumption of Thomas slag and superphosphate in the 
world, Mai/i^res (VKugrais, 12 (1898), No, 43, pp, 1019, 1020 ),—It is estimated that 
the production of superphosphate in 1897 was 4,000,000 tons, of slag 1,400,000 tons. 
The average consumption per h<‘ctare of slag in different countries is given as fol¬ 
lows: Austria 2.41, Russia 9, Italy 7.85, France 12.80, Germany 29.57, England 40.25, 
and Belgium 101.87 kg. 

Ground limestone in agriculture, N. IIeit.bran (7>a8 Kalksteinmehl im IHenste der 
Landwirtschaft, 1898, The Author; rev, in Ztschr, Fleisvh u, Milchhyg,, 9 (1898), No, 2, 
p, 37), 


FIELD CROPS. 

Field eaeperiments at the experiment farm at Lauchstadt in 
1895 and 1896, M. Makbokeb (Landto. Jahrb., 27 (189S), No. 1-2, pp. 
82-174 ).—This work consisted of fertilizer experiments on meadows and 
with sugar beets, barley, and alfalfa; variety tests of different field 
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crops; a test of legumes as catch crops on loam soils; a comi)ari8on of 
different methods of harvesting alfalfa and clover; a test of growing 
sugar beets after alfalfa; and a study of the inlluence of different crops 
on the moisture content of the soil. The cultivation of the crops and 
meteorological conditions of the seasons are described in detail and 
the results given in tabular form. 

Krperiments with mgar heeU (p]). 8*J-94).—The object of these experi¬ 
ments was to compare a number of varieties and ascertain whether a 
top dressing of sodium nitrate would have an injurious effect on the 
sugar content of the beets and whether certain varieties were more 
sensitive to tliis treatment than others. Tlie Held on which tlie experi¬ 
ments were conducted contained 11.19 acres and was divided into 6 
jdats, which were fertilized as follows: Plat 1 received 35.()8 lbs. solu¬ 
ble phosphoric acid and 356.84 lbs. nitrate of i)Otasli per acre at plant¬ 
ing time (April 27); plat 2, 35.68 lbs. soluble phosphoric acid and 
178,42 lbs. nitrate of potash per acre at planting time; i>lat 3 received 
no fertilizer; plat 4, 178.42 lbs. nitrate of potash per acre on Juno 29, 
but no phosphoric acid; plat 5 (a check plat) was fertilized the same 
as platl; and plat 6 received 35.68 lbs. soluble ])hosphoric acid and 
133.81 lbs. nitrate of ])otash at planting time and the same amount of 
nitrate of potash as a top dressing on June 25. Owing to abnormal 
conditions, the variety test was abandoned. The smallest amount of 
leaves produced by any variety was 8,653 lbs. per acre and the largest 
amount 12,266 lbs. There was no discernible relation between the 
yield of leaves and the yield of beets, but there seemed to be a con¬ 
nection, although not quite regular, between the amount of leaves and 
the sugar content of the beets. Some of the more important varieties, 
averaging 11,874 lbs. of leaves per acre, contained on an average 17.52 
per cent of sugar in the beet, and two varieties yielding 9,867 lbs. of 
leaves per acre had an average sugar (content of 16,84 per cent, while 
the varieties producing only 8,653 lbs. of leaves per acre contained 
only 14.8 per cent of sugar in the beet. The entire structure of the 
plant and the amount of chlorophyll and its condition are considered 
equally important with the leaf surface; and as the sugar content of 
the beet depends on the amount of carbon dioxid assimilated, other 
things being equal, the amount of leaf surface would influence the 
sugar content. The sugar content of the beets was very satisfactory, 
although the season was wet and there was but little sunshine. Dur¬ 
ing the months of April to October, inclusive, the rainfall was 404.6 
mm. (nearly 16 in.) and the amount of sunshine for the months of May 
to October, inclusive, aggregated only 696 hours and 43 minutes. The 
amount of sunshine during August and September was especially low, 
aggregating only 128 hours 3 minutes. The longest time the sun 
shone on any September day was 4 hours 10 minutes. The average 
temperature during April to October, inclusive, was 57.6^ F.; the 
highest average temperature for any month, 68.74^, was reached in 
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June. The author believes the high sugar content obtained was due 
to the continuous and regular growth of the beets during the entire 
season, and that a regular distribution of temperature and rainfall is 
more conducive to the production of an extremely high sugar content 
than a larger amount of heat. 

The results of the fertilizer experiment showed that the application of 
35.68 lbs. soluble phosphoric acid per a(*re did not increase the yield of 
beets and had no effect on the sugar content. The results with nitrog¬ 
enous fertilizers were as follows: No nitrogen, 15.625 tons of beets per 
acre with a sugar content of 17 per cent; 178.42 lbs. potassium nitrate, 
18.221 tons per acre with a sugar content of 17.1 per cent; and 356.84 
lbs. potassium nitrate, 19.318 tons per acre with a sugar content oi 
16.63 per cent. The results did not show that the top-dressing had any 
influence on the sugar content of the beets. 

Fertilizer experimenta and variety tests with barley (pj). 91-119).—The 
field contained 11.18 acres. A test was made of 2 varieties of Hanna 
barley (Original and Denkendorfer) and 4 varieties of Chevalier (Trotha 
Saale, Heine Improved Chevalier, Heine Colden Melon, and Itichard- 
son Chevalier). The Henkendorfer Hanna barley is the original Hanna 
grown at Benkendorf for a number of years. Tlie original Hanna pro¬ 
duced the largest yield of grain, 64.52 bu., being 4.44 bu. per acre more 
than the average yield of the Chevalier varieties; while the Benken- 
dorfer Hanna yielded only 1.02 bu. pev acre more. The Chevalier 
varieties were about equally productive. The average yield of straw 
of the Chevalier varieties was 4,044 lbs. per acre and of the Hanna 
varieties 3,637 lbs. Taking the yield of grain and straw into considera¬ 
tion, the author believes Heine Improved (dievalier barley one of the 
best standard varieties. It is thought the Hanna varieties, like most 
varieties producing small amounts of straw, possess the advantage of 
requiring smaller amounts of moisture and plant food, and will be 
adapted to soils on which the profitable culture of the heavier straw- 
producing varieties is doubtful. These varieties are also 5 or 6 days 
earlier in maturing than the Chevalier. The following table shows 
some points of comparison between the two kinds of barley: 


Comparison of the crops of JIanna and Chevalier varieties of. barley. 


Hanna barley (average of 2 varieties).... 
Chevalier barley (average of 4 varieties) 


Protein 

content. 

Weight of 
1,000 ker¬ 
nels. 

Weight 
; per 
bushel. 

Mealy 

grains. 

Per cent. 

Grains. 

Pounds. 

Per cent. 

7.71 

44.0 

49.299 

59 

8.01 

42.2 

49.010 

52 


The fertilizer tests were made with applications of 535.20 lbs. kainit, 
89.21 and 178.42 lbs. nitrate of soda, and 26.76 lbs. nitrogen in the form 
of crude Peruvian guano per acre. The object was to observe the 
effect of potash and nitrogen. On some plats the nitrogenous fertilizers 
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were applied in conjunction with kainit while in others no potash fer* 
tilizer was used. The soil contained approximately 0.25 i>er cent of 
potash. Some of the results obtained are as follows: 

Average increase in yield of grain per acre of fertilized over unfertilised plate of barley. 


Kainit, 535.26 lbs. per acre: PoundE. 

Hanna, average of 2 varieties. 53.52 

Chevalier, average of 4 varieties. 405.90 

Kainit,535.26 lbs., sodium nitrate, 89.21 lbs. per aero: 

Hanna, average of 2 varieties. 401.44 

Chevalier, average of 4 varieties. 142.73 

Kainit, 535.26 lbs., sodium nitrate 178.12 lbs. per acre: 

Hanna, average of 2 varieti<‘8. 292.60 

Chevalier, average of 4 varieties. 33.00 


It is shown by these and other experiments that kainit, wlien applied 
with nitrogenous materials, not only increased the yield, but also 
im])roved tlie gi ain, the starch content and weight of the grain, and 
increased the percentage of mealy grains. Both api)lication8 of sodium 
nitrate were found profitable. The protein content was not increased 
and the quality of the grain was not impaired. 

lieeiiUe obtained from applications of nitrate of soda. 


Frrtilizi^r per a<’.r«. 


Ko iiitroffen. 

SiNliuiu uitrato, 89.2111)8. 
Sodium uitrato, 178.42 Iba 


Viold iMT aero. 


(train. Straw. 


Jiushels. Pounds. 
49. 28 3,025 .73 

59.93 3,914.53 

64.16 4, 358.17 


Tin5r»*a»H per mtro ovi*r| 
nil fertilized plats. : 


Protein content. 


iiruin. 


Straw. 


! Without 
* kainit. 


With 535.26 
11)8. kainit 
per acre. 


Basheh. * Pounds, i Per cent. Per cent. 

.I.i 8.42 7.41 

10.67 1 888.79' 8.45 8.10 

14.97 I 1,332.44 ‘ 8.04 7.83 


The plats fertilized with Peruvian guano yielded on an average 
44 lbs. of grain and *308 lbs. of straw less tlian the plats which received 
the nitrate of soda, but the grain from tlie guano jdats was heavier 
and contained less protein, more starch, a larger i^ercentage of mealy 
grains, and better kernels. Each application furnished 2G.7G lbs. of 
nitrogen per acre. Potash applied in conjunction with guano had no 
influence either on the yield or quality of tile grain. 

Variety tests (pp. 110-iriO),—Comparative tests were made with vari¬ 
eties of wheaijt, rye, oats, barley, peas, fodder beets, and potatoes. The 
preparation of tlie soil is described and the results obtained are given 
in tables. 

Sixteen varieties of winter wheat, including 8 square head and 
2 bearded varieties, were tested. One of the varieties classed with 
the square head sorts, a cross between a square head variety and an 
early maturing American variety, and known as Rimpau Bastard 
wheat, produced the largest yield of grain and was, with Mold Red 
Prolific, the earliest maturing variety in the experiment. The periods 













FIELD CROPS. 


637 


of growth of the different varieties varied from 294 to 310 days. The 
square head variety grown in the vicinity of the experiment farm for a 
number of years yielded 8.89 bu. of grain and 990 lbs. of straw per 
acre less than the recently improved varieties of square-head wheat. 
The protein content of the square-head varieties was found to be <[uite 
low, being 9.21 per cent in the grain, 1.22 per cent in the straw, and 
2.47 per cent in the chaff. The total amount of the protein obtained 
from equal areas was smallest in the square-head varieties. The author 
states that modern breeding has not yet i)roduced a variety of scjuare- 
head wheat which produces large yields and also has a high gluton 
content. 

Of winter rye 7 varieties were grown. The best yielding varieties 
were Heine Improved Zeelanderand Petkuser, yielding 52.09and 51.61 
bu. per acre, respectively. The Zeelander variety ripened in 282 and 
the Tetkiiser in 277 days. The average number of haulms per plant 
varied from 5.7 to 6.8 among the different varieties, being 6.3 for Heine 
Im])roved Zeelander, 6.4 for Petkuser, and 6.8 for the Gottinger variety. 
The Heine Zeelander and Petkuser varieties contained 8.75 and 8.22 
per cent of crude ])rotein, respectively. The author states that modern 
improvement of varieties seems to increase the yield by increasing the 
size of the grain and consequently the starch content, and that, as a 
result, the new varieties are poor in protein. 

A com])arative test M'as made of 7 varieties of spring wheat grown 
alter sugar beets and alfalfa. The plats were fertilized at the rate of 
26.76 lbs. of soluble ])hosphoric acid and 178.42 lbs. potassium nitrate 
per acre. * The wheat was sown in drills March 27 at the rate of 2,02 
bu, per acre. The yields are given in the following table: 

Comparatiw yields of varieties of spring wheat. 


Grown after su^ar beets. j Grown after alfalfa^. 




Y ield 

per acre. 

Katio 


Yield i»er hvtg . 

Batio 

Varieties. 

(Jrow- 



of 

Grow- 


-- 

of 


ing 



grain 

ing 



grain 


period. 

Grain. 

Straw. 

to 

period 

Grain. 

Straw. 

to 





straw. 




straw. 


Days. 

Dus. 

Lbs, 


Days. 

Bus, 

Lbs. 


Bordeaux. 

141 

41.;«» 

3,969.8 j 

1:1.60 

141 

47. 07 

4,506.8 

1:1.60 

Noe. 

1.18 

40.64 

4,126.8 

1:1.69 

137 

47.42 

4,952.9 

1:1.74 

Heine verb. Kolbeu. 

la? 

37.61 

4,167.8 

1:1.85 

137 

46.06 

4,981.4 

1:1.80 

Striibe scitles. Granneu. 

las 

:i7.22 

4,223.2 

1:1.90 

141 

44.45 

4,704.9 

1:1.76 

Sieges weizon. 

141 

33.68 

3,r>7l.9 

1:1.77 

142 

.38.03 

4,182.1 

1:1.83 

(rrossroseuburger. 

141 

36.84 

5,120.0 

1:2.32 

138 

45. 76 

5,084.9 

1:1.85 

Maininut. 

143 

34.07 

3,209.7 

1:1.57 

142 

33.92 

2, 781. 5 

1:1. 36 


The wheat grown after alfalfa gave the best yields, but the grain did 
not fill as well as that grown after sugar beets. 

A four-rowed variety of summer barley, grown on land which was in 
sugar beets the year previous, yielded 63.84 bu. of grain and 3,701 lbs. 
of straw per acre, but the grain produced was of poor quality. 

Six varieties of field beets, a yellow and red sort each of the Obern- 
dorfer, Eckeudorfer, and Leutewitzer varieties, were grown after 
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alfalfa. The plants were fertilized with 350.84 lbs. of nitrate of soda 
per acre, and some plats received phosphoric acid at the rate of 53.52 
lbs. per acre in addition. One-half of the nitrate of soda was applied 
as a top dressing. The results showed that the application of phos¬ 
phoric acid increased the protein content of the beets, and that the 
red sorts gave greater yields than the yellow. The data for the dilfer- 
eiit varieties are given in the following table: 


Composition and yield per acre of different rarieties of stiffar beets. 


Yield per ju re. 


CoinpoHilioii ol' tht' 
beets. 


JF(h>( 1 innlerial per acre in 
the beets. 


Vnritdit's. 


Ceets. Loave.s, 


Dry 

matter. 


Criule 

pruteiii.| 


Nitro- 

^jen- 

Cree 

ex¬ 

tract. 


Dry ' Crn.Io 
matter. li)roU3in. 



Tods. 

Tons. 

Rod Eckondorfor. 

44.167 i 

2. 337 

Yellow Eckeiidorlcr. 

38.792 ' 

3.102 

Red Lonrewitzer. 

35. 685 ' 

5. 275 

Yellow Leiitowitzor. 1 

1 34. .589 ! 

5.319 

Red Obenidorfer. 

1 35. 007 ' 

4.026 

Yellow Oberndorler. 

} 34.245 ' 

4.003 


Vr et. 

Per 

ct. 

, Per ct. 

Pounds. 

Pounds. 

Pounds 


10. .54 1 

0. 

80 

8.80 

9. 310.8 

. 785.9 1 

7.773. 

7 

10.83 1 


OH 

1 8.00 

8,112.7 

' 734.1 

6, 975. 

.3 

14.38 

1 . 

05 

12. 40 

10, 263. 6 

749.3 ' 

8. 849. 

6 

14.45 

! 1. 

06 

i 12.47 1 

10,012. 0 

734.1 i 

8. 626. 

6 

13.0.H 

i 1. 

12 

' 11.43 

0, 1.58.2 

784.1 ; 

8. 00.3. 

0 

13.08 

1 

12 

i 11. 43 i 

8,958.0 

, 707.2 1 

7, 828. 

1 


Two early and 7 late varieties of oats were tested, and the results 
are discussed and tabulated. The plats received S9.2J lbs. potassium 
nitrate per acre, one-fifth being applied as a top-dressing. The results 
obtained are given in the following table: 


liesnlls of rariettf tests with oats. 


Varieties. 


Growinjn 

period. 


Yield per aero. 

(I rain. , Straw. 


Early varieties: 

Mil^^ii. 

Duppauer. 

Late varieties: 

Trail ben. 

IleiiiH ertrajsreichst^ir. 

Striibe Sclilan.stedter. 

lleseler.. 

Anderbeeker von Kim]iau 

Be.steborn tniertiuss. 

Loute witzer (ielbhafer... 


Days. 

Jiushels. 

123 

102.18 1 

120 

93. 84 

123 

104. 09 

126 

101.93 

127 

115.25 

127 

100. 09 

127 

107.06 

129 

101.03 

129 

no. .50 


rounOs. 
4, 580 
3,791 


4,510 
4, 228 
4, 755 
0, 254 
4, 782 
4.307 
4,387 


In protein content the varieties differed immaterially, but Leutewitzer 
Yellow contained 5.12 per cent of fat, being nearly 1 per cent more 
than found ii\ any other variety. 

Among 10 varieties of potatoes. Professor Maercker produced the 
largest yield of tubers and starch, being 458.4 bu. of tubers and 5,225.9 
lbs. of starch per acre. Next in order of productiveness was the variety 
Geheimrat Thiel with a yield of 427.8 bu. of tubers and 4,877 lbs. of 
starch jier acre. 

Growing sugar beets after alfalfa (p. 151).—Sugar beets on plats which 
had grown alfalfa the year previous were not only less productive, but 
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also lower m sugar content than beets grown on plats used for sugar 
beets the year before. 

Fertilizer experiments on meadoics (p]). 151-155).—A swampy meadow 
was drained and divided into 5 jdats, 1 of which was left unfertilized, 
while 2 were fertilized with kainit and 2 with kainit and ground 
Thomas slag. No effect of the application was noticeable during the 
first year. It was found that on the plat which had received potash 
and phosphoric acid there was a greater admixture of l(‘guminous 
plants, and consequently the protein content of the hay was increased. 

A firtilizer experiment with alfalfa (pi). 155-157).—A field on which 
alfalfa had been grown for four years in succession was divided into 
three equal plats. One plat was left unfertilized, one received an 
application of 535 lbs. per acre of ground Thomas slag, and the other 
an application of 892 lbs. per acre of kainit and 535 lbs. of ground 
Thomas slag. The results do not show that the fertilization was very 
effective, but the following year the effect of ilie fertilizers was shown 
in the growing caop, the results of which will be reported later. 

Experiments with legumes as catch crops on clay soils (pp. 157-163).— 
A barley field, after the crop had been removed, was divided into ])lats 
and sown with 0 different mixtures of legumes. The seed on some of 
the plats was inoculated with Mtragin. 

The mixtures of beans, peas, and vetch and beans, and sand vetch 
and vetch made a good growth. The mixtures containing lupines 
made a less satisfactory growth, and the mixture of lupines, Victoria 
peas, and Lathyrus made a very i)oor growth. On the Nitragin plats 
many well-developed j)lants of lupine with normal nodule formations 
on the roots were found, but on the uninoculated plats normal 
plants of lupines with well-developed nodules were very few. The 
largest amount of nitrogen gathered ])er acre was by the mixture of 
beans, Victoria peas, and vetch, 137.76 lbs., which is equal to the 
amount contained in 892 lbs. of nitrate of soda, and the amount of 
organic matter produced equaled the amount furnished in 25.35 tons 
of stable manure. The results in 5 cases are but slightly in favor of 
inoculation with Nitragin, while in one case the inoculation produced 
no effect whatever. An oat crop grown after legumes made a remark¬ 
able growth, but the results have not yet been reported. 

Methods of curing clover and alfalfa (pp. 163-170).—The report of 
this work has been abstracted from another source (E. S. K., 9, p. 439). 

Influence of different crops on moisture content of the soil (pp. 
170-174).—An experiment was conducted to ascertain the influence of 
different crops on the moisture content of the soil. The moisture con¬ 
tent of fields of sugar beets, peas, winter wheat, potato, and oats was 
determined twice per week throughout the season from May 21. Sugar 
beets and potatoes lowered the moisture content comparatively little 
during the early part of the season, while with winter wheat and oats 
there was a much greater decrease in the percentage of moisture. 
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Throughout the experiment it was shown that the moisture require¬ 
ment of pens was not as great as for the other crops. When the crops 
of peas and wlieat had been removed the w^heat-stubble field contained 
only 9.41 i)er cent of moisture to 14.9 per cent in the pea-stubble field. 
The moisture requirements for oats and alfalfa appeared to be greater 
than for potatoes. 

Com culture in the South, S. M. Tracy ( U, S. Dept Agr.. Farmers* 
But <91, jp. SI ),—The author discusses the soil and its preparation, <5rop 
rotations, fertilizers, varieties, the planting, cultivating, harvesting, 
and storing of the crop, and saving the seed. The results of experi¬ 
mental work with corn at various Southern experiment stations are 
given in connection with the discussion of the different operations and 
practices. In the discussion of varieties for the South it is advised 
that when corn is grown for ordinary purposes it should be a dent 
variety of local origin, ripening in from 150 to 170 days; the stalks 
should have well-developed roots, and average nearly two ears each of 
uniform diameter throughout, well filled at both ends and pointing 
downward when ripe; the cobs should be small in proportion to the 
size of the ear, and the individual grains should be long and so broad 
at the upper end as to leave only a slight depression between the rows. 

‘^Wliito varieties will usually make a heavier yield than colored varieties, though 
many colore<l varieties are more vigorous and hardy than some of the more i)rolific 
white varieties. 

It is as important to take seed from the best stalks as from the host ears, and 
whatever variety may Ix' preferred, every ear which is selected for seed should bo 
taken from a stalk which in size, habit of growth, and number of ears approacdies 
closely to what is the desired form for th;it variety" ” 

The cost of the production of corn and oats in Illinois in 1896 

(Illmois ISta. But 50^ pp, 5o-76 ).—The results presented in this bulletin 
were obtained from an investigation of the expense of raising the corn 
and oat crops of 1896 in Illinois. The estimate of the cost of i)ro<luc- 
tion of these crops received from farmers throughout the State are 
tabulated. 

Of 900 circulars distributed to obtain the necessary data 316 were 
returned with answers. Of these 274 and 170 were used in calculating 
the cost of producing the crops of corn and oats, resj)ectively. The 
average yield of corn jier acre on the farms taken into consideration 
was 54 bu. and of oats 34 bn. The yield of corn was somewhat above 
the average, while that of oats was considerably below the average 
yield. Tile cost of production as determined here ‘‘is the average sum 
of the expenditures on all the processes involved in production, from 
the preparation of the soil to the delivery at the elevator, including 
the wages of the farmer himself, whether owner or renter. A proper 
allowance is made for time lost and for maintenance of team during 
idleness, interest on investment, including rent aud allowance for depre¬ 
ciation of tools and inachinery.^^ On this basis the calculated cost of 
production of corn was 19.5 cts. per bushel and $10.59 per acre, and 
the cost of production of oats 21 cts. per bushel and $7.76 per acre. 
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A report on flax culture for seed and fiber in Europe and 
America, 0. R. Dodge {IL S. Dept. Agr., Office of Fiber Inventigations 
Ept. No. JO, pp. 80^ Jigs. 5^ pis. 4 ).—This report describes the different 
kinds of flax and the methods of flax ^^rowin^^ ])ra(5ticed in Belgium, 
France, Poland, IreLand, and Russia, and reviews in general the work 
in the United States. The Loppens de Swarte system of retting and 
its advantages are pointed out. In considering flax culture in the 
United States, the author reviews the experiments made at the experi¬ 
ment stations and elsewhere and gives cultural directions, including 
selection and preparation of the soil, use of fertilizers, rotation of 
crops, sowing, harvesting, retting, and cleaning. 

An experiment in llax culture made in 1895 in the vicinity of Puget 
Sound, Washington, is reported. The flax was grown from Riga seed, 
the 4 j)lats containing about 5 acres. The seed was sown too late and 
drought interfered with the growth of the crop, especially on sandy 
soil. Plat 1, containing acres of sandy clay loam rivcT bottom land, 
was sown at the rate of 2 bu. of imported Riga flax on May 18. No 
fertilizers were applied. The yield was at the rate of 8,805 lbs. of 
clean straw and 17 bu. of clean seed j)er acre. The conditions on plat 
2 were identical with those on plat 1, but the flax was sown at the rate 
of H bu. per acre. The yield on this plat was at the rate of 3,557 lbs. 
of clean straw and 10.8 bu. of clean secM per acre. 

In 1890 about I ton of flax straw grown in the Puget Sound region 
was sent to the llilden Thread Works, Lisbon, Ireland, and there 
retted and scutched. The work was done under the direction of Mr. 
Frank Barbour, who reported the results in detail. In his report he 
says, If the flax is grown and manipulated under proper conditions 
and by people who thoroughly understand the business in Puget 
Sound, we are convinced that the cultivation of it will be of greatest 
importance and in a short time w^oiild rival the great Belgium district 
of Oourtraie.” 

Present status of flax culture in the United States, C. R. 

Dodge ( U . 8. Dept. Agr. Yearbook 1897, pp. 171- tSO ). —This article con¬ 
tains a historical sketch of flax culture, a i)opular description of the 
more important species of flax, a discussion of European methods of 
culture, a comparison of the conditions of the industry in the United 
States and Europe, and suggestions for developing the industry of flax 
culture and manufacture in this country. 

. A report upon the grasses and forage plants and forage condi¬ 
tions of the Eastern Rocky Mountain region, T. A. Williams 
( U. 8, Dept. Agr., DiHsion of Agrostology Bui. 12, pp. 78, Jigs. 80). —This 
bulletin discusses the topograi)hical features of the Eastern Rocky 
Mountain region, with a special consideration of the soil and the water 
supply. Detailed accounts of the cultivated grasses and forage plants 
and the more important plants native to the region are presented, the 
present prospect of the forage problem of the region is discussed, and 
methods for the improvement of ranges are suggested. An index to 
both common and botanical names is given. 
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The cultivated grasses most commonly found in the meadows and 
pastures of this region are timothy, redtop, Kentucky blue grass, 
smooth or Hungarian brome grass, meadow fescue, and orchard grass. 

^^The millets and the various small grains are quite generally grown for summer 
forage and for hay and grain, and the sorghums, both saccharine and nou-saocharine 
varieties, aro occasionally grown for fodder. Nearly all the common clovers are suc¬ 
cessfully grown in some part of the region, alfalfa and red clover being in most 
general cultivation. . . . Almost without exception they are irrigated, at least for 
a portion of the sea8<»n. . . . There are about 270 species and varieties of grasses 
known to he iudigmions to this region. . . . The most valuable species are quite 
widely distributed, although occasionally a species of hut local occurrence may be 
of considerable importance in its particular locality, as is the case with some of 
those occurring in the mountains.’^ 

Besides the grasses a number of native clovers, vetches, lupines, 
rushes, sedges, sages, and other forage plants are discussed. The 
native meadow and hay grasses are considered under two groups: 
Those growing on low land meadows and mountain meadows, and the 
native pasture grasses, as those growing on the plains and on the foot¬ 
hills and mountains. 

Leguminous forage crops, d. G. Smith { U . IS . Dept, Agr, Yearbook 
lS97ypj), 4ST-5()Sj Jigs, jd. /).—This article gives a short historical 
sketch of the cultivation of leguminous cro^is and discusses their value 
for feeding and fertilizing. Bed clover, alfalfa, cowi)ea8, soja beans, 
crimson clover, Florida beggar weed, field peas, Dakota vetch {Lotus 
americauus), ground plum (Astragalus crassiearptts), Metcalfe beau, 
(Phaseolus retusus)^ and the Stolley vetch are considered at some length 
with reference to their culture and value. 

Some Irish potato experiments, O. L. Newman (Arkansas 8ta, 
Bui. 50, pp, ^21-34 ).—These experiments consisted of culture and variety 
tests of jiotatoes and the use of second-crop potatoes for seed. 

For 3 years experiments Avere carried on with second-crop potatoes 
for seed and with northern-grown seed of the same varieties. The 
first year 2 varieties were grown, the second year 4, and the third year 
7. The varieties planted for these trials were Beauty of Hebron, Bliss 
Triuraiih, Crown Jewel, Early Bose, Freeman, Puritan, Wood Earliest, 
and Peerless. Each set of plats contained the same number of plants. 
The results for each year are given in tables. The average results give 
northern seed the advantage in yield and earliness. The following 
table gives the average of each yeaPs average for the entire series of 
experiments: 


Second-crop need compared with northern-grown need—average of S years. 


V 

Charaoter of Hoed. 

Yield of 
mer¬ 
chantable 
potatoes. 

Yield of 
culls per 
aero. 

Total 
yield per 
aero. 

Nnml^r 
of days 
ftom 
planting 
to ma¬ 
turity. 

"Northern-growii ao6d. 

Bushels. 
94.91 
81.29 

Buihela. 

11.19 
' 16.04 

BunheU. 
106.10 i 
97.84 1 

108.64 

Second-crop Heed.. 

111! 67 

Difference... 

13.62 
16.76 

4.85 

43.34 

8.76 
9.00 1 

i 

8.13 

Percentage difference. 
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With but 2 exceptions tlie northern-growmseed proved to be supe¬ 
rior. In 1896 Early Hose second-crop seed gave a better yield than 
northern seed, and Crown Jewel from second-crop seed ripened 3 days 
earlier than from northern seed. In general, second-crop seed was slow 
and irregular in starting and produced vines inferior in vigor and 
appearance. It was also found that potatoes from northern seed gave 
a better > ield at ditterent stages of growth than potatoes from second- 
crop seed. In 1806 the average yield of the 7 varieties from northern 
and second-crop seed on May 20 was 80.39 and 69.14 bu. per acre, respec¬ 
tively, and on June 1 89.35 and 82.75 bu. per acre. 

Four i)lats were planted with large and small second-crop seed to 
compare the yields. Perfect whole tubers 2 to 3 in. in diameter were 
planted on plats 1 and 3, and whole tubers from ^ to in. in diameter on 
plats 2 and 4. Plats 3 and 4 were planted with cut tubers of the same 
size as those used on plats 1 and 2, respectively. Large whole potatoes 
yielded 18 i)er cent more than whole small seed, and the large cut 
tubers 15.8 per cent more than the small cut tubers. 

The results of a series of culture tests were in favor of level as 
against ridge culture. The results are considered due largely to the 
drought and the sandy character of the soil. The rows were ridged 2, 
4, 8, and 12 in. high and each increase in the height of the ridges 
resulted m a decrease in the yield. 

Of 20 varieties tested, Ohio Jr., Crown Jewel, Early Six-Weeks Mar¬ 
ket, World\s Fair, and Wood Earliest gave the best results. 

An outlay of $2 per acre for spraying or dusting Paris green on the 
plants to destroy the potato beetles resulted in an increase of 11 bu. or 
13.6 per cent j)er acre. 

Sugar beets, II. Snyder and A. Boss {Minfiesota Sta. BuL 56, 
fp, 377-416, figs. /).—This bulletin gives a summary of the sugar-beet 
investigations in Minnesota from 18S8 to 1898, a report on the work for 
1897, and an outline of the proimsed experiments for 1898. 

From 1888, to 1898, 1,351 samides of sugar beets from different parts 
of the State were analyzed. The average sugar content of these 
samples was 14.22 per cent, with 81.2 purity. 


Average results of culture experiments with sugar heets, 1SS8 to 1897. 



1888. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

Average eiigar content (i»er cent).. 

13 4 

12.9 

14 1 

15.0 

15.2 

17.2 

15.6 

13.7 

15.0 

Average purity cuetlicieut . 

83.1 

79,5 

80.1 

84.6 

84.4 

86.6 

85.6 

81.0 

83 1 

Highest sugar content (])er cent). . 

20 3 

17.9 

20 4 

19.1 

18.4 

19.4 

20.6 

18.2 

18.3 

Number of eamples leattMl. 

111 

55 

465 

185 

15 

14 

22 

25 

303 


The conditions which affect the sugar content of the crop are discussed ^ 
at some length. In 1897 culture experiments were made at the station 
and by farmers throughout the State. The results are given in tables. 
The results obtained from sugar beets in different parts of the State 
uzkder poor conditions of cultivation are reported separately. 
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Beets obtained in coc^erative experiments carried on by 100 farmers 
in the vicinity of Albert Lea averaj^ed 13.8 per cent of sugar, with a 
purity of 82. An experiment in seeding beets at different dates gave 
the following results: 

JiesuUs of acedintj heeln at different dates. 


Thitu HeeiltMl. 


May ir» 
May ]6 
May 27 
May 27 
June 5 
June 5 


1 Soptimiber 21. 

October 28. 


Sii|;ar in 
juico. 


Sii^ar in 
.mice. 

-- 

Averse 

Turity. 

Purity. 

Aveii^ht. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Ounces. 

14.0 

81.9 

16.5 

80.0 

12.8 

13.9 

80.9 

10.5 

80.4 

11.2 

13.7 

85.0 

10.0 

84.3 

15.2 

13. 1 

87. 3 

17.7 

86.0 

10.0 

14.2 

88.8 

18.2 

87.0 

11.0 

13.8 

85.2 

17.8 

80.0 

10.8 


An experiment was made by tlie station to ascertain the best dis¬ 
tance at which sugar beets should be grown. The following table 
gives the average results of two trials: 


liesults of suyar beets grown at different distances. 


Pistauco. 

Sugar 

content. 

Corfti- 

Yield per 
acre. 

Value per 
acre. 

In tbo row. 

Between 

row's. 

It 


Inches. 

14 

' Per rent. 
17.3 

Per cent. 
8.5. 4 

Tone. 

17.2 

10.2 

$68.80 
64.80 


14 

1 17.7 

87.0 


14 

' 10.1 

85.7 

16.9 

16.9 

67. 60 
67.60 
64. 80 
66.40 

10 inches. 

14 

15.0 

84.2 


18 

18.0 

89.8 

10.2 

16.6 


18 

16.8 

80.8 

8 iuciiOH.. 

18 

16.2 

87.9 

17. 6 

70.40 

10 inches.;. 

IK 

10.0 

84.0 

17.1 

68.40 

4 inches. 

24 

I 10.5 

85.1 

15.2 

60.80 

6 inches... 

24 

15.7 

88.6 

16.3 

65.20 

8 inches. 

24 

10.3 

87.1 

16.1 

64.40 

10 inches..... 

24 I 

16.8 

1.5.9 

87.1 

15.9 

63.60 

4 inches.. 

30 

83.7 

16.5 

66.00 

6 inches_____ 

30 

10.0 

86.9 

10.0 

05.20 

8 inches____ 

30 1 

15.4 

88.1 

17.5 

70.00 

10 inches. 

30 

14.9 

80.7 

' 15.7 

62.80 



There was practically no difference in the average results from the 
rows which were 14 and 18 in. apart, and these distances gave the best 
returns. There was little difference in the average results from idats 
on which the beets were grown 2, 4, C, and 8 in. apart in the row. 
‘^Economy of labor would dictate that for our conditions we plant the 
rows 18 in. apart and thin the beets to 5 to 7 in. apart in the row.’’ 

Sugar-beet investigations of 1897, G. W. Shaw [Oregon 8ta. Bui. 
53y pp. 3f)y Jigs 14^ dgms. 3 ).—Cooperative culture experiments with 
sugar beets in 1897 were limited to the counties of the State which 
seemed best adapted to the production of sugar beets and the manu¬ 
facture of sugar. The results of analyses of beets from each county are 
given in tables and the climatic conditions of the season are compared 
with the normal conditions of the region and those of France and Ger- 
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many. The culture of the sugar beet and the conditions for manufac¬ 
turing are discussed at some length. 

The average results for the different counties where experiments 
were conducted on a considerable scale are given in the following table: 


Average resulla of sugar-hect experiments in 4 counties in Oregon in 1897, 


CoiiiitieH. 


Union. 

tTackHon .... 
WaHbingtoD 
Clackaniaa . 



Sut:tirin t.,V iel<l per Uont por 
jiiifi*. j ucro. 

Vvf Vercent. Tons. } 

18.5 88.5 1 2:i.7 1 $11.20 

J5.5 Hl.O ! 15.8 . 

10.1 80.7 15.7 I 24.00 

i:{.7 80.4 17,8 ! 26.00 


The average for the entire State (216 analyses) was found to be 
15.24 per cent sugar in the Juice, with a iiurity of 84.56 and an average 
yield of 18.54 tons iier acre. 

Irrigation experiments in sugar-beet culture in the Yakima 
Valley, E. Fulmer (Washington tSta. BuL .VI, pp. 30,^ fig, i, pi, 1, map 
J ),—In this bulletin the work with sugar beets at the station is reviewed 
and sugar-beet culture with irrigation discussed. The results of coop¬ 
erative irrigation experiments with sugar beets are given in tables. A 
geographical and geological descriiition of the Yakima Valley and the 
amount of land there reclaimed by means of artesian wells are given. 
Chemical analyses of soils from irrigated districts are summarized. 

The averages of 68 sam[)les from the irrigation experiments with 
sugar-beet culture were as follows: Sugar in the Juice, 17.6 per cent; 
sugar in the beet, 16.7 per cent; luirity, 85.2 per cent. The varieties 
grown were Kleinwanzlebener and Vilmorin. 

Cultivation of tobacco in Sumatra, E. Mulder ( If. S. Dept, Agr„ 
Cultlration of Tobacco m Sumatra^ pp. 33,, figs,map 1). —This publica¬ 
tion is a paper on the method of cultivation of the tobacco crop of 
Sumatra and the physical features of the district in which the tobacco 
is grown. Statistics on the production and trade of Sumatra tobacco 
are given. The mean temperature and rainfall for each month for a 
number of years at Penang and Singapore and the results of mechanical 
analyses of Sumatra tobacco soils are given in tables. The physical 
features of the island, the introduction of tobacco, and the laying out 
and management of tobacco estates, with directions for building drying 
slieds and other buildings are discussed, and descriptive notes on the 
prevailing diseases of tobacco and the various operations in planting, 
cultivating, curing, and preparing the crop for market are given. The 
cost of growing tobacco in Sumatra is considered. The author states 
that a very good type of Sumatra tobacco is successfully grown in 
some parts of Florida, and that if special attention be given to the 
qualities which characterize Sumatra tobacco, namely, fine texture of 
the leaf and uniformity in color and length, there will be a large 
increase in the demand for the home-grown product. 
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Report of the agriculturist, W. H. Bishop {Delaware 8ta. BpU 
1897^ pp. 211-213 ).—A report is given of fertilizer exx>enments on 
rotation plats, with tabulated results. The applications of fertilizers 
consisted of IGO lbs. nitrate of soda, 400 lbs. acid phosphate, and 160 
lbs. muriate of i)otash x)er acre. These different fertilizers were applied 
alone and in combinations of twos and threes, the application being 
made each year. On account of the x)oor condition of the soil, the 
application was doubled the first year of the exx)erinient. Sweet corn, 
crimson clover, cowpeas, oats, and red clover, in the order given, have 
thus far entered into the rotation. The results from red-clover i)lats 
in 1897 indicated that muriate of x)otash is a suitable fertilizer for 
clover on that soil. The mixture of muriate of potash and acid phos¬ 
phate was found a desirable fertilizer for cowpeas. The experiment is 
to be continued. 

On the production of beet seed, J. F. Lundhkkg {Landtm. Mthiadahl.j ISOS, No. 9, 
pj). U9-U1). 

Corn and its uses in America, G. Rossati {Movimrnto AgricolOj 4 (7S08)j No. 44, 
p.4sr>). 

In the land of ginger—Jamaica, F. U. Kilmku (Jmer. Jour. Pharm., 70 (1S9S)^ No. 2, 
pp. CoS/iffiga. 0; aha. in Jour. Soc. Chem. Ind., 17 (JSOS)^ No. /, }). 365). —A popular article 
describing tlie nietliods of cultivating and i>reparing ginger for the market in Jamaica 
and giving statistics of the crop. 

Fodder and forage plants (exclusive of grasses) ( West Australian Settlei'^a Guide 
and Farmer'a irandhook, 1S07, pt. S^pp. 432-491Jigs. JC).—Illustrated doscriptivo notes 
are given of numerous fodder and forage plants, the bulk of the information being 
taken from Bulletin 2 of the Division of Agrostology, 11. S. Department of Agriculture. 

Cultivation of orris root in Italy (Ppt.of Srhimniel d* Co., 1897, Oct.,p. 38; aha. in 
Jour. Soc. Chem. Ind., 17 (1898), No. t,p. 68). —A description of methods of culture and 
preparation for the m.arket. 

West Australian saltbushes, F. Tuknku (ITest Australian Settler's Guide and 
Farmer's TTandhook, 1807, pt. 3, pp. 418-431,Jiga. 9 ).— Notes are given on some of the 
native species of saltbushes and illustrated destmptioiis of the following: Atriplex 
Hnerea, A.halimoidea, A. acmibaecata, A. atipitata, A. veaicaria, Kochia planifolia, K.viU 
losa, Jihagodia hillardieri, and li. nutans. 

Saltbushes and their cultivation, A. Mokrisox (Producers' Gaz. and Settlers' 
Pec. [ flest. Auairalia'], 5 (1898), No. 5,pp. 359,360 ).— Brief notes are given on the value 
of saltbushes and on methods for their propagation. 

Notes on the selection of sugar cane, F. B6 namk (Pap. An. Sta. Agron. [Mau¬ 
ritius^, 1897, pp. 49-55). —Several experiments in selecting canes for propagating 
purposes are rejiorted. In some cases canes high in sugar content produced canes 
richer in sugar than canes Avitli low sugar content, while in one instance the reverse 
was the case. In several of the tests the progeny of the canes high and low in sugar 
content showed but little <lifferonco in quality. It was also shown by experiments 
that canes propagated from cuttings taken from the upper part of the stalk are not 
necessarily inferior. The canes grown from such cuttings had in some cases a higher 
and in others a lower sugar content than canes grown from cuttings taken from the 
body of the stalk. lu all cases the yield was in favor of cuttings taken firom the 
upper part of the stalk, owing, it is stated, to the fact that these cuttings make the 
best growth. 

Composition and yield of different varieties of sugar cane, P. B^namk (Bap, 
An. Sta. Agron. [Mauritius^, 1897, pp. 24-44). —^Tho results of analyses of 61 varieties 
of sugar cane at different stages of growth and of a large number of seed oanes are 
given in tables. The crop and weather conditions are brioily noted. Similar work 
has been previously noted (E. S. R., 9, p. 638). 
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Fertiliser escperiments on sugar cane, P. B6name {Uap, An. Sid. Agron. \_Mauri- 
Hus], 1897f pp. 45--48). —Experiniouts on commercial fertilizers applied singly and in 
combination were made on 20 plats and tlie results obtained are lior€^ reported in 
tables. Nitrogenous fertilizers, dried blood, aiiimoniiim sulphate, and sodium nitrate, 
were most eftective when applied in combination. Potash in the form of chlorid 
gave a larger increnso in yield than when applied in the form of nitrate or sulphate. 

ZbcperlmentB with Nitragin during the summer of 1897, .1. K. Palmer ( Tidakr. 
Landtmany 19 {1898), No. 10, pp. 175-170 ).—Practical testimony, on the whole 
favorable. 

Nitragin (Pennfiylvania Dept. Agr. Bui. pp. 53-50 ).—Brief popular notes are 
given concerning this preparation and quotations are given from the publications of 
several who have made experiments with the substance. 

The culture of tobacco, O. C. Butteuweck {U. S. Dept. Agr., Farmers' Bui. 83, 
pp. 24 ).—^This bulletin gives complete directions for the culture of tobacco, discuss* 
ing the following points: Selecting, saving, and sowing the seed; preparing the 
seed bed; and planting, cultivating, fertilizing, topping, and cutting the plants. 
A note on the destruction of insect pests injurious to tobacco is given. 

Progress In tobacco culture, R. Kisslino {Chem. Ztg., iFi {1898), No. 5?. pp. 524, 
525 ),—A review of recent experiments on tobacco i:i dilfcront countries. The work 
is described in abstract form and comprises a study of a nematode disease of tobacco 
and fertilizer and culture experiments carried on to determine the effect upon the 
quality of the crop, especially its liro-holding cai)acity. 

Wheat experiments, 1). Beveridge {Agr. Gaz. Tasmania, 6 {1898), No. 1, p. 15 ).— 
Results of a test of 14 varieties of wheat are given in a table. Smith Nonpareil and 
Blount Limbrigg were free from rust and The Blount and Squari* Hoad were most 
productive. 

Winter and summer pasture in Mississippi, E. R. Lloyd (Mississippi Bui. 
60, pp. 12 ).—This bulletin contains directions for the preparation of the soil for per¬ 
manent pasture and notes on Bermuda grass, carpet grass, lespedeza, melilotus, hairy 
vetch, turf or winter oats, redtop, alsiko clover, and pasture grasses. Grass mix¬ 
tures suitable for piuc-woods soils, yellow and brown loams, and prairie soils are 
suggested. The water sup^ily of pastures is considered in a short note. 

Plant culture in Denmark during 1897, K. Hansen {Tidsskr. Landokon., 17 
{1898), No. 1-2, pp. 5-25). 


HORTICULTURE. 

Horticulture: Results for 1896-97, W. C. Stubbs, F. H. Bur¬ 
nette, and F. Watson {Louisiana Stas. Bui. .52, 2. ser., pp. 2S5SS2 ).— 
This bulletin contains remarks on the seasons of 1896 and 1897, and 
notes and tabulated data on the following crops grown at the stations 
during these two years: 

Vegetables.—‘{jhiue^e cabbage (Pe Tsai), asparagus, beans, beets, 
Brussels sprouts, cabbages, cauliflowers, carrots, celery, sweet corn, 
cress, cucumbers, cantaloupes, eggplant, endive, kohl rabi, lettuce, 
leeks, watermelons, mustard, okra, onions, peas, parsley, peppers, 
Irish potatoes, sweet potatoes, pumpkins, radishes, spinach, tomatoes, 
squashes, and turnips. Fruits, —Api>los, figs, pears, peaches, plums, 
Japan persimmons, grapes, cherries, almonds, apricots, nectarines, 
pomegranates, medlars, goumi, strawberries, raspberries, blackberries, 
dewberries, nuts, and citrus fruits. 

In comparative tests of northern with home-grown seeds, the seeds 
grown upon the grounds of the stations gave equally good or bett^ 
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results in the case of encumbers, cantaloupes, lettuce, peppers, Irish 
potatoes, pumpkins, radishes, and tomatoes. The results in many of 
the other croi)S are not indicated. Tabulated data are given on fertih- 
zer tests with cabbages, cantaloupes, eggplants, watermelons, Irish 
potatoes, sweet potatoes, and tomatoes, and an experiment in growing 
cucumbers under glass is described. The comparative ability of the 
crops to endure the drought is reported. Mention is made of the striped 
cucumber beetle (Diabrotica mtata) and the 12*spotted beetle {DiabrO’ 
tica l^’puiictata)^ and a mixture of 12 qt. of air-slaked lime and 1 pt, 
of coal oil applied with a hand bellows or powder gun is recommended 
for keeping them in check. 

Winter forcing of asparagus in the open field, J. C. Whitten 
{Missouri Sta. JhiL 5 Jiffs. —Various methods of forcing 

asparagus are noted and a method of forcing a crop in the field is 
described. Forcing asparagus in the field has two advantages over 
removing the roots to a forcing house. It avoids the trouble and 
expense of transplanting them and it saves the plants from being 
ruined by the forcing process, as in the case of plants removed to forc¬ 
ing houvses. The method used at the station is as follows: Trenches 
are made between the rows by running a double furrow, throwing the 
soil in the rows of plants, and then making the trenches uniform with 
a spade. When finislied they are 3 or 4 in. Iowit than the crowns of 
the plants. They are then covered with 12 in. boards resting on 4-in. 
blocks on either side of the trenches, thus forming tunnels between the 
rows. The boards are covered with 2 or 3 in. of soil and then the whole 
bed is covered with 5 or 0 in. of horse manure. Steam is carried from 
the boiler to the central tunnel by a steam pi]>e and from there forced 
into the tunnels through steam hose. The steam penetrates the soil of 
the beds, warming it to the desired temperature. 

This method was tested at the station in the winter of 1800. The field 
used had been planted to asparagus some 10 years previous to the exper¬ 
iment. Six rows 4 ft. apart and oO ft. long were prepared for forcing. 
Steam was first applied November 14. It was discharged in each tunnel 
for not over o minutes at a time, about 1 hour being required to heat the 
bed to a temperature of 00^ F. After the first day the bed was steamed 
on an average of twice in 3 days, and only for o minutes for each tunnel. 
The first asparagus was cut 10 days after steaming was begun. It 
was as large as that ordinarily produced in spring and much more 
crisp. Cuttings were made almost daily for a month, when the growth 
became weak.v^ The second test was begun December 10 and carried 
out as in the first test. The bed prepared for forcing was 25 by 75 ft. 
The first cutting was made 2 weeks after the first steaming. The time 
of cutting was more irregular than in the first test, and was prolonged 
about 2 months. The weather being colder, somewhat more steam was 
required than in the first test. The plants forced were allowed to grow 
without cutting during the summer of 1897, and the spring growth of 
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1898 showed that one season’s growth after forcing was sufticient for 
the plants to regain their normal vigor. In the winter of 1897-98 a 
test was made with a bed 25 ft. square, to determine the amount of 
coal necessary to force a given area of asparagus and tlie value of the 
product. The steam whs first used December 21), the first asparagus 
was cut January 12, and cutting was continued until February 25. 
Steam was forced into the tunnels a total of GOJ hours; 2,308 lbs. of 
coal, valued at $1.82, were used in heating the bed. The yield was 162 
bunches (80 lbs.), valued at from 10 to 20 cts. per bunch. 

It was found that about 5 minutes at a time was as long as steam 
could be forced into a tunnel without danger of overheating the aspar¬ 
agus. In regard to the advantage of allowing the steam to come in 
direct contact with the soil, the author says: 

*'The steani; coming in direct contact with the Hoil, readily penetrates it, heating 
the whole bed uniformly; whereas if the tunnels are heated by inclosed steam or 
hot-water pipes, the soil becomes too hot and dry close to the tunnels, while it is too 
cold midway between them. Forcing steam into the tunnels keeps the soil moist 
and maintains more continuous fermentation of the manure mulch, thus promoting 
steady heat.” 

The bulletin concludes with general remarks and suggestions on the 
culture of asparagus in Missouri. 

Improvement of the wild carrot by grafting it on the cultivated 
carrot, L. Daniel {Compt. Rend. Acad. Sci. Paris^ 127 {1898)^ :2j 

pp. 133-lsr )),—The author reports the results of grafting the wild car¬ 
rot upon a well-known variety of cultivated carrot having red roots. 
The stock exerted an influence not only upon the scion itself, but also 
upon the seedlings of the scion. The seedlings presented anomalies in 
the number and form of the cotyledons, the young plants from the 
grafted wild carrot were larger, greener, and less villous than those 
from the ungrafted wild carr(»t—i. e., in general intermediate between 
the wild and cultivated carrot. As the plants became older some of 
them followed the spreading habit of the wild carrot and others the 
erect habit of the cultivated carrot. The roots were white, like those 
of the wild carrot, but with a diameter from 2 to 3 times that of the 
latter and from one-fourth to one-third that of the cultivated carrot. 
Out of 30 plants from the grafted carrot 8 lan to seed the first season, 
an occurrence which, though fairly common in the cultivated carrot, is 
very rare in the wild carrot. The author believes that these results 
demonstrate the possibility of improving wild plants by grafting, fol¬ 
lowed by an intelligent selection of the ofl’spring of the scion. 

The fruit industry and substitution of domestic for foreign- 
grown fruits, W. A. Taylor ( U. 8. .Dept. Agr. Yearbook 1897^ pp. 
305--344y pis. 5 ).—This article treats of the history of the development 
of the fruit industry in the United States and of the importation and* 
exportation of fruits, and notes briefly the possibility of substitution of 
domestic for foreign-grown fruits. Numerous tables are given showing 
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the statistics of imports of fruits and fruit products by decades from 
1830 to 1890 and by years from 1891 to 1897. Imports of many classes 
of fruits have decreased noticeably in the last few years, owing to the 
increased home production of these fruits and of others which have 
been substituted for them. Exports of such fruits as are exported, 
notably the apple, has steadily increased. Exports of canned and 
dried fruits of various kinds are becoming very important. In 1897 
the total exports of fruits, fruit products, and nuts were valued at 
$7,828,572, as against similar imports to the value of $20,962,782. 

A report on damage to fruit trees caused by the severe freeze 
of November 26-28,1896, J. A. Balmer ( Washington Sta. Bui. 30j 
pp. J20 ).—In a preliminary note the use of the nomenclature recom¬ 
mended and adopted by the American Pomologicral Society is urged. 
During the summer of 1897 the author visited the fruit-growing regions 
in the Wallawalla, Yakima, and Snake Kiver valleys, and a large 
number of orchards in the Palouse country and in western Washing¬ 
ton, and has reported in this bulletin the information gathered here 
concerning the damage done to fruit trees by the unusual cold period 
of the previous November. Several peculiar ellects of the cold were 
brought out by the study. Of trees under apparently the same condi¬ 
tions one may have been severely affected while another of the same 
variety 25 ft. distant escaped uninjured. The trunks of some Agen 
l)rune trees were burst wide open, while others near by were left appar¬ 
ently in good order. Certain branches of a tree would be entirely 
killed while others were scarcely damaged. Detailed reports of 13 
orchards in the Wallawalla Valley, 13 in the Yakima Valley, and 3 in 
the Palouse country including that of the station are giv en, also tables 
showing the percentage of dead and damaged trees in the Wallawalla 
and Yakima valleys. The conclusions reached are summarized in sub¬ 
stance as follows: 

Oil low damp ground tho damage to treen was very great, whil« trees of the same 
ago and variety on drier grounds came tlirough uninjured. Trees with high exposed 
trunks, especially those leaning from the afternoon sun or from the southwest, were 
greatly damaged in trunk, while in many cases the limbs and young growth were 
not affected. Agen prune is tenderer th<an Italian, Golden Drop, or Pond. Napo¬ 
leon cherry is one of the teiiderest varieties grown in the State. It suffered every¬ 
where in the eastern part of the State, except possibly in the Snake Kiver Valley. 
Of the popular varieties of apples, Yellow Newtown, Esopus, Yellow Uellflower, and 
Fall Pippin proved most tender. The hardier varieties are Ren Davis, Blue Pear- 
main, .Tefferis, Faineuse, Twenty Onuce, Red June, Red Astrachan, Gloria Mundi, 
Missouri, YellowsTransparent, Limber Twig, and Waxen. Seedling peaches proved 
much hardier than budded trees. Amsden, Elberta, and Foster proved as hardy as 
any in their class. Alexander proved very tender. The damage was greatest where 
the land was lowest and where tho cold air was held in pockets. In most instances 
late summer irrigation proved injurious, causing the trees to grow too late in the fall, 
leaving them in a very tender condition to go into winter quarters. Late cultivation 
has a similar effect on fruit trees as has late irrigation. It is not safe to cultivate 
mhch later than the middle of July. Whore orchards were weedy and little oared 
for, the damage by frost was light; this, however, is no plea for weeds, but goes to 
show that if trees are encouraged to mature their wood early in the fall they will be 
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in 1>etter condition to endure the rigora of winter. While the author is iirmly of 
the opinion that fall and winter irrigation is absolutely necessary, yet it seems 
to him to be a mistake to keep up irrigation or even e.iiltivation during the weeks 
in the fall when trees naturally mature their wood; better to have a few weeds than 
to have a lot of immature wood and late growth. After the leaves are well down 
and growth has ceased is a good time to apply water; this is nature’s way.” 

Lawns and lawn making, F. Lamson Scribner ( U. S. I>ept Agr. 
Yearbook 1897, pp. 355-372, pis. 7). —The article gives suggestions for 
the establishment and care of lawns, based upon replies to a circular of 
inquiry addressed to sui)erintendents of parks in various parts of the 
United States and upon the experience of the author. A number of 
replies to the circular arc quoted. In regard to the selection of lawn 
grasses the author says: 

^^The varieties suited to temperate climates, not subject to excessive drought or 
where water may be employed, are Kentucky blue grass, Rhode Island bent, and 
creeping bent. For shathul streets and parks, hard fescue and various leafed fescue, 
especially the latter, may bo used.to advantage, and in northern latitudes woodland 
meadow grass is a desirable variety for shaded situations. In the warmer portions 
of the South, ncrmiida and the variety known as St. Lucie grass stand first, and 
when the soil is somewhat moist or very sandy St. Angnstino grass may be substi¬ 
tuted. Curly inesqiiite is recommended for trial in the w^arnier regions of the South¬ 
west too dry for the successful cultivation of Hermuda.” 

The turf formed by various grasses is illustrated from photographs. 
Thorough i)r(^paratioii and constant care are considered essential to 
success with lawns. By way of summary the author says; 

^ A perfect lawn consists of the growth of a single variety of grass, with a smooth 
oven surface, uniform color, and an elastic tnrf which has become, through constant 
care, so line and so close in texture as to exclude weeds, which, appearing, should 
be at once removed. Briefly, such a lawn may be secured by thorough preparation 
of the soil and the application of snitahlo fertilizers; by seeding with pure seed of 
the highest quality; by proper attention to irrigation and the maintenance of fer¬ 
tility ; by the prompt removal of weeds, and, hually, by the frequent and intelligent 
use of the roller and lawn, mower.” 

Cultivation of the sweet potato, .T. A. Fuvic {Jour. Jamaica Agr. Soc., 3 {1898), 
No. if, pp. 475, 476). —Popular notes. 

Some edible and poisonous fungi, W. G. Faulow ( T. S. Dept. Agr. Yearbook, 
1897, pp. 458-470, pla, 10). —The paper gives in a popular way the characteristics of 
a few of the most common edible and poisonous fungi. The forms considered are 
Agaricua campeatria, A. arrenaia. Amanita phaltoidva, JTyphohma appendiculatum, 
Copriniia comatua, C. atramentariiia, C. mivaceoua, Lepiota jn'ocei'a, Cantharellna cihariua, 
Maraamua oreadea, Lactariua delicoaua, rieurotna ostreatua, Boletus aubluteua, Fiatulina 
hepatica, Hydnum imhricatum, If. repandum, Morchella eaculenia, Lycoperdon giganteum, 
L. cyathiforme, and Scleroderma vulgare. These are illustrated by plates. A number 
of rules are given to aid the collector in determining edible fungi. 

Some edible and poisonous fungi, W, G. Farlow {U. S. Dept, Agr,. Diviaion of 
Vegetable Physiology and Pathology Bui. 15, pp. 458-470, pla. 10). —This is a reprint 
from the Yearbook of this Department for 1897 (see above). , 

Bdible agarics, M. R. {Jour, llyg., 38 {1898), No. 1141, pp. SG1-3GS). —A general 
description of the cultivation of mushrooms in Paris, condensed from an article in 
Science Frangaiae. 

Cherry culture, G. H. Powell {Delaware Sta. Ppt. 1897, pp. 175-197, figa, 9). — A 
reprint of Bulletin 35 of the station (E. S. R.. 9, p. 834). 
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Strawberries, F. S. Earlb {Alabama College Sta, Bui, 94,pp, 1S9-164), —A popular 
bulletin on growing and marketing strawberries. ** In the opinion of the writer the 
strawberry acreage of the State could be largely increased with profit, and with less 
chance of loss than with most other horticultural crops/^ Directions are given for 
the selection of soils, use of fertilizers, preparation of soil, planting, cultivation, 
and mulching. Insects and diseases affecting strawberries are briefly considered, and 
notes are given on picking, packing, and shipping the fruit. From tests of 85 varieties 
grown for 2 seasons under rather unfavorable ecmditious, the author thinks the fol¬ 
lowing can safely he recommended for general planting in all parts of Alabama: 
Michel, Lady Thompson, Brandywine, and Glenn Mary, (xardner and Meeks pro¬ 
duced the most vigorous vines and hardiest foliage. 

Pruning, O. E. Oiipet (Amer. Gard., 19 {tS98)f No, 198, p, 619), —The gist of the 
article is given in the author’s summary. :is follows: ‘‘Summer pruning tends to 
direct the vigor of the trees into legitimate channels making spring pruning a veiy 
small matter when the former has been followed up from the time of planting the 
trees. Spring pruning is necessary when the trees have been neglected for a time. 
It will not check vigorous growth, rather increase it indeed, but in summer see that 
this vigor is so placed as to form good fruit bud hearing wood by summer pinching 
of the strongest growths. . . . All flowering shrubs should be pruned after 

flowering; then a good display is secured, and the eftbrts of the shrub are directed 
toward making wood to flower next season.^’ 

The fruit industry and substitution of domestic for foreign-grown fruits, 
W. A. Taylor ( U, S. Dept. Agr., Dirmon of Pomology Bui. 7, pp. SQ5-S62,pU, 5).— This 
is a reprint from the Yearbook of this Department for 1897 (see p. 549), with the 
addition of a discussion of fruit exports and notes on 10 varieties of apples suitable 
for the export trade as follows: Baldwin, Ben Davis, .lonathan. Northern Spy, 
Rhode Island, Roxbury, Tompkins King, Winesap, Yellow Newton, ami York 
Imperial. 

The reciprocal action of scion and stock {Gard. Chron., 8,8cr,, 24 {1S9S), No, 
616, p, 28S). —A brief review of Daniel’s work with carrots (see p. 549) is given, 
with a note on the physiology of the interaction of stock and scion. 

The effect of stock on scion, and vice versa (JFiener Ulus, Gart. Ztg,, 23 {1S9S), 
Non, S-9,pp, 299, 300), —A brief review of Daniel’s work (E. S. R., 5, p. 1089 ; 9, p. 
945; 10, p. 549). 

The effect of the graft on the flavor of the fruit {Gard. Chron., 3, ser,, 24 {1S9S), 
No. 614, p, 246). —Notes on the work of Daniel and other authorities (see p. .549). 

The principles and practice of bulb growing, W. C. Worsdkll {Gard, Chron,, 
3, aer,, 24 {1S98), No. 624, p. 422). —One of a series of articles on this subject. 

Bulb growing in America, W. F. Massey {Amcr. FloHat, 14 {IS98), No. 344, p, 
400). —The successful growing of bulbs of Dutch and Roman hyacinths, niircissi, 
and Lilinm candicum in North Carolina is reported. The author believes that with 
experience Bermuda lily bulbs can also bo grown successfully. 

Italian cannas in 1898, E. Andri^. {Rev. Hort., 70 {1898), No, 21, pp. 497-500, fig., 
1), —Notes on new Italian cannas. 

Cannas in 1898, J. S. Wilson {Amer, Florint, 14 {1898), No. 551, pp. 625-628, fig, 
1 ),—Brief notes on a considerable number of varieties of cannas grown at Western 
Springs, Illinois, in 1898. 

The cyclamei W. W. Gordon {Amer, Gard,, 19 {1898), No. 203, pp. 773, 774, fig. 
1). —The article gives a method of culture by which cyclamens are carried over two 
years instead of being allowed a resting period at the end of one year’s growth. 

Economic use of bamboos, A. B. Frkbman-Metford {Gard. Chron., 3. aer., 24 
{1898), No. 605, p. 92). —A brief synopsis is given of a lecture delivered by the author 
before the Royal Horticultural Society at its meeting July 19,1898. 

The shrubby St. John’s worts, W. J. Bean {Garden, 54 {1898), No. 1413, pp, 490- 
492, figs. 3, pi. 1). —^Notes upon the a<laptability of the genus Hypericum for garden 
planting, together with descriptive and cultural notes on cei*taiu species. 
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How to make a lawn, H. A. Surface (Amet\ Gard,f 19 {1808)y No, 205, pp, 808, 
806 ),—DirectionH are given for making and caring for lawns. To sow an acre the 
author recommends a mixture as follows: June grass 10 Ihs., redtop 10 lbs., peren¬ 
nial rye grass 10 lbs., rough meadow grass 5 lbs., timothy 5 lbs., sweet vernal grass 
5 lbs., and white clover 5 lbs. 

Notes on watering, F. Craxekirld (Amer. hlorisi^ 14 {1898), No. 545, pp. 434,435, 
fuj. 1 ),—The article gives a few notes on the use of warm and cold water for both 
greenhouse and outdoor plants, the notes being supplemental to those given in a 
previous issue (E. 8. R., 9, p. 1053). 


SEEDS—WEEDS. 


Wind distribution of seeds, 1'^. M. HussonGt {Proc. Xehrasica Aead. 
8ci, 1890^ pp, 2 :j8-1^57 ),—Under the author’s direction experiments were 
carried on for 4 years to ascertain the effect of wind as a distributing 
agent of weed seeds. In order to secure the data desired, deep tin cans 
were anchored in a number of different exposures in such a way as to 
collect seeds and other debris carried by the air. The collection made 
in September for 4 years is tabulated, which shows the following 
percentages: 

Weed needs distribuled htj winds. 


Orders. 


rortiilacaceap,. 

CoinposiUc. 

Aiuarantac'ea*.. 
(/henopodiacein 
riantaginaceii* 
A8clej)eida<’.t’a' 

(iraiinneie. 

Sulunucoffi. 


Ter rent. 


14.fi 
12.7 
12.3 
U.8 
T-.'i 
7.2 
G.7 
4. 5 


. Onlern. 

1. 

Per (*.ent. 

]■ (^yperarejD. 

4.2 

• Oiiagracc'ai. 

4.1 

■ Crncifera^. 

3.8 


3.7 

1 . 

' 1 Coivgonacea^. 

2.5 

. ('onvolviiluceaj.. 

1.5 

i Unknown. 

4.1 

1i 


. It appears that of these seeds 16.1 jier cent were distributed by 
breezes, 17.8 iier cent by local winds, 30.^ per cent by high winds, and 
26.6 per cent by continued gales. Naturally the ones distributed by 
the lighter winds were those which were provided with pappus or some 
ether special arrangement for distribution, while the heavier seeds are 
scattered only by the high and continuous winds. 

In October 20 per cent more Oompositie, 8 per cent more of milk¬ 
weeds, and from 1 to 3 per cent more grasses, amaranths, and cheno- 
pods were collected. In November the collections were notable for a 
very great increase in the percentages of amaranths and chenopods. 
During December, January, February, and March, on account of the 
ground being covered with snow or frozen, but slight movements of 
seeds were observed. In April the spring winds produced quite a 
marked effect on the distribution, and at this time seeds of the common 
purslane, tansy mustard, black mustard, wild pea, and winged dock* 
were very abundant in their distribution. 

These experiments only show data relative to the horizontal distri¬ 
bution of seeds, it being generally believed that the distribution of weed 
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seeds takes place within the stratum of air that lies about 30 or 40 ft. 
from the earth^s surface. The desirability of investigations as to ver¬ 
tical distribution is pointed out. 

An investigation of various germination media, B. Jonsson 
{Report Lund Seed-Control Station for 1897^ pp. 7-12^ 28,29). —The gen¬ 
eral practice adopted in Scandinavian seed-control stations is to ger¬ 
minate the seed between pieces of moist paper or cloth. The medium 
in which the seed is placed differs greatly among the Swedish stations. 
The author collected over 30 different kinds of paper or cloth used for 
this i^urpose in Swedish stations, and subjected them to a critical exam¬ 
ination. A number of samples were tested to study which kinds were 
especially adapted for the purpose in view, and determinations made of 
weight, ash content, porosity, hygroscopicity, and rapidity of evapora¬ 
tion from the surface of the paper or cloth. The sami)les examined 
were grouped as filtei* })aper, blotting paper, brown paper, felt, mole¬ 
skin, and linen. The following table shows the average data obtained 
for these groups of media: 


Examination of germination media. 







Amount 

Evaporation during 


Number 

AVeigbt 

Ash 

content. 

Height 
to which 

of mois¬ 
ture 

taken up 

4 hours— 

1 

I^ecliuui. 

ot* 

Hnmples. 

of 1U.7C 
sq. cm. 

wo tor 
ro.se, dur¬ 
ing 3 min. 

in satu- 
i“att“d ut- 
inoHphore 
during 24 
hours. 

Tor 

gram of 
medium. 

Per same 
surface 
(19.76 sq. 
cm.). 



Grains. 

1 

lU’rcent. 

Mm. 

Per cent. 

drams. 

Per cent. 

Filter pai)or (whit«). 

Blotting paper (\\ lilte or col¬ 

11 

0.17 

0.40 

2.90 

25.5 

2.695 

69.0 

ored) . 

12 

.37 

ft. 47 

31.0 

16.0 

1.806 

62.0 

Brown paper. 

9 

.25 

2.06 

13.0 

24. 0 

1.777 

58.5 

Felt. 

2 

.70 


3.5 

19.5 

.483 

9.0 

Moleskin. 

Tiini'n_ 

1 

1 

1.02 

.10 

68.0 

21.0 

11.9 

.315 

11.0 

62.>6 










a Average for 6 nanipleM. 


In order to be adapted for use in germination tests, the paper should 
be pure, free from injurious components or coloring matter, and as far 
as possible free from fungi and bacteria. It should therefore be kept 
and handled carefully, and i>referably sterilized. It should be soft 
and pliable and of good keeping quality. Its awsh content should bo 
as low as possible, since a high ash makes the paper hard, and may 
interfere with the germination by tlie ash components being dissolved 
in the water ofsthe germination bed. Porosity is essential, to permit of 
circulation of air; for this reason heavily sized paper is objectionable. 
In the author’s opinion a paper fulfilling the preceding demands is 
preferable to either clay or terra cotta dishes, sand, or soil beds.—P. 
W. WOLL. 

Report of Swedish seed-control stations for 1896 (Meddel. K. 
Laindtbr. Styr., 1897, No. 42,pp. 514-58^).—The report includes the aver¬ 
age data, with extremes, of 9,913 seed analyses made at the 18 Swedish 
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State seed-control stations, of which 3,588 analyses were made for farm¬ 
ers, 5,548 for seedsmen, and 777 in investigational work conducted by 
the stations. Of the analyses made, 25.1 per cent were made at the 
Lund Station, 12.9 per cent at Stockholm Station, 11.7 per cent at 
Oerebro Station, and the rest divided among the remaining 15 seed- 
control stations. 

While the quality of most kinds of seed examined was very good, 
considerable variations were found, as shown below: 

V'ariatiouH in percentatfe of pure viable need. 


Kind of hoimI. 


Winter rye... 

Two-wwiMl . 

Six-rowod barley. 

WhiV^ outs. 

Ked clover . 

Kidney vetch. 

Timothy. 

Swedish turnip. 

Carrot. 

Parsnip. 

Fir {Abien exceUa) . 

Norway j)ino (Pinus nylventris) 


Nuinber 

of 

Hampb'H. 

Tnro viable «eed. 

AveraKO. 

Maximimi. 

Miniiiiinn. 


Per cent. 

Per cent. 

Per cent. 

.108 

90.1 

99.7 

18.8 

21H> 

95.8 

99.9 

14.7 

200 

96.1 

100 

13 

414 

91.7 

100 

8 

],29« 

88.1 

98.7 

1.4 

29 

87.5 

98.8 

5.8 

015 

86.1 

99.2 

36.2 

lOO 

96.5 

99.9 

27.5 

59 

60.9 

92.5 

18.8 

10 

53 

87.1 

1 

76 

80.1 

98.9 

10.7 

78 

83.8 

97.9 

9.7 


Determinations of the viability of weed seeds made at the Jonkoping 
Station showed the following results: Centaurea ci/aniiH percent, 
AnthemiH tinctoria 57.5 per cent, Cermtiinn vulgatum 89 jier cent, 
Cmeuta trifolii 19.5 per cent, UromtiH secalinua 94.3 per cent, Prunella 
vulgaris G7.8 i)er cent, Stellaria media 72 per cent, and Virsium arvense 
1.5 per cent.—F. w. woll. 

Additional notes on seed testing, G. H. IIicks and S. Key (CT. 8 . 

T)ept Agr. Yearboolc 1S!)7y pp. Jigs. 3 ).—In continuation of 

previous papers published in the Yearbooks of this Department on 
pure-seed investigation, the authors in the present paper treat mainly 
of the sjiecial a])paratus, methods, and expedients which have been 
adopted in the regular work of the Seed Laboratory of this Depart¬ 
ment. Attention is also called to the importance of field tests, which 
are too frequently neglected in ordinary seed-testing work. 

Some methods in the study of mature seed, L. H. Pammel {Jour. Appl. Micros,, 
1 {1898), No. S, pp. 37-39, figs. 6). 

The choice of seed, G. Kaitanchon {Prog. Agr. et Pit., 30 {1898), No. 44,pp.o27- 
o3t), —The author iu a seunpopular article points out the value of good seed and the 
necessity for their selection. 

On the selection of seed by their specific weight, L. Degrully {Prog. Agr. 
et Fit., SO {1898), No. 43,pp. 453-455). —Tho author states the general advantage accru¬ 
ing from the use of heavy seed and cites examples in which there wtis an iucre^ed 
yield of oats of 260 kg, grain and 360 kg. straw per hectare from the heavier seed, dn 
the case of maize a gain of 33^ per cent was due to the use of hea\Tr seed. Report 
of the seed-control station at Lund (Sweden) for 1897, B. Jonsson (Malmo, 1898, 
pp. 29). 
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Dodder, R. Helms (Pro<?wcer«^ Oaz, and Settlers^ Itec. [ West, Auatralia'lj 5 (1898), No, 
Sy pp, 394-396^ fiff.l). —Notes are given on Cuacula trifoHi, whioh is parasitic on 
alfalfa. Spraying infested plants with a solution of iron sulphate (1 lb. dissolved 
in 10 gal. water), burning, mowing, and covering the aO’ected plants several inches 
thick with stable manure, and thus th<»roughly smothering the weed, are among the 
methods suggested for its eradication. 

Upon the destruction of Equisetums (Ztaehr. Ptianzenkranky S (1898), No, 3, pp, 
175-178). —Notes are given on the occurrence of Equiactam paluatrcy with suggestions 
for its eradication. 

Two pbauserogamous parasites of red clover, H. D. Halstkd (Jiul, Tor rep Hot, 
Cliiby J5 (1898)y No. 7, pp, ,195-397, fi*!, I ).—Notes are given on the parasitism of Cua- 
cuta epithymmn and fJrohanche minor on red clovc;r. 

Orobanche speciosa, G. Hknsl(3\v*( f/ard. Chron., 3. aer,y34 (1898), No. 605, p. 89 ),— 
The author reports having observed a field of beans just outside of Cairo, Egyi)t, 
which was seriously attacked by this imrasitic plant. 

Weeds which aflford protection to noxious insects, A. M. Lka (Produara' Gaz, 
and Settlers* Pec. [ TT. .luatralia], 5 (1898), No, i, pp. ..'86, ,JS7). —The author enumerates 
a number of weeds which serve as food ]>lants for noxious insects and suggests a 
destruction of these weeds wlicrever abundant. 

Noxious weeds, R. Helms ( West Aaatralian Settler's Guide and Farmer's Handbook, 
1807, pt. 3, pp. 5,33-563, fiqa, 14), —Descriptive notes are given of 08 of the more 
troublesome weeds, with suggestions for their eradi(;atiou. 


DISEASES OF PLANTS. 

Peach yellows in nursery stock, (K H. Powell [Delaware Sta. 
Mpt. 1897j pp. l()8-171j Jigs. ,5 ).—The author states that while insi>e(*.ting 
nurseries in October, 1<S9(5, it was noticed tliiit small, yellowish, willow¬ 
like shoots occurred from the buds of a considerable portion of the trees 
budded during the season. The general appearance of these indicated 
that the nursery stock was attacked by peach yellows and specimens 
submitted to the Division of Vegetable Physiology and Pathology of 
this Department confirmed the supposition. The author, however, 
became convinced that the general appearance was not due to peach 
yellows, but that its origin was to be found in the constriction caused 
by the inserted bud, the hot, dry weather during the budding season, 
and the subsequent warm rains in September, which caused a secondary 
growth of the wood. In four nurseries budded late in the summer and 
fall 32, 34, 41), and 36 per cent of the trees presented the sprouted 
appearance. In the nursery where 86 per cent showed this growth two 
buddings had been performed, as the hot, dry weather sei iously inter¬ 
fered with the first budding. Investigations made to determine the 
influence of orowding, air, light, and root-foraging extent seem to indi¬ 
cate that the outside rows, which were subjected to greater drought on 
account of lack of shade, suffered the most. 

When a comparison of the willowy shoots from the nursery trees was 
made during the month of October with those of similar size from trees 
known to be affected with peach yellows, several striking differences 
were observed. The shoots from trees with yellows were more slender, 
paler in color, with drooping leaves, and th6y had continued growing at 
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the tip until checked by frost, while those from the nursery stock were 
upright and green with a true but undeveloped terminal bud. The 
suspected trees were allowed to grow during the spring of 1897 and 
watched closely diiring the summer months, and in no case did any 
sign of yellows appear. 

‘^The origin of the ycnows-liko shoots on the ho<ties of nuTsery trees that were 
budded in 1896 is clearly ascribed, primarily, to the }iartiul girdle formed by tJie 
inserted bud and then to the snbseiinent climatic conditions which pushed forth a 
fall growth from the formant buds around the constriction. Buds that start early 
in the season grow rapidly into normal, healthy shoots, but the growing activity 
of the tree is greatly re<luced in the fall, and the buds starting at that time tlcvelop 
slowly and form shoots with short nodes and small, iindevolox>ed, light-colored 
leaves. These small shoots, in all probability, would have grown into strong, 
healthy branches had they begun their development in the summer months. . 

‘‘It should be said that a similar condition prevails in recently budded nursery 
stock, to a greater or less extent, every fall, and whenever the climatic conditions 
are such as to induce a tall growth in fruit trees the shoots on recently budded 
nursery stock will be more abundantly de*velope<l. The same phenomena may bo 
seen in pear, plum, and apple stocks, and it is more marked in those varieties which 
naturally have a tendency to sucker. It can be induced by checking the growth in 
rapidly growing trees in a variety of ways, such as by budding, grafting, pruning, 
girdling, bonding a branch, or by tying a string around it.'' 

All outline plan is given of the experiments which were conducted 
with a view of preventing tomato diseases, but the results were so 
inconclusive that they are not published. 

A preliminary report upon the diseases of the peach; experi¬ 
ments in spraying peach trees, A. B. Selby {Ohio Sta. Bah 
179-J208j pits. 12j Jigs. 12).—Diseases of the peach (pp. 179-236).—After 
briefly discussing the peach industry in Oliio, the author gives a report 
on the diseases to which the peach is subject, dividing them under the 
following 5 heads: Those due to mechanical agencies or unfavorable 
soil conditions; injury due to atmospheric conditions; diseases referred 
to unknown or doubtfhl causes; fungus diseases of the peach, and 
those caused by animal organisms and insects. 

Among the disease due to mechanical and soil conditions, the author 
mentions wounds, resulting in exudation of gum, and diseased condi¬ 
tions caused by underdrained soil. 

The injuries due to atmospheric conditions mentioned are freezing 
and wind storms, hail, etc. 

Of the diseases referred to unknown or doubtful causes, the author 
mentions peach yellows, peach rosette, a twig disease accompanied 
with gum flow, dropsical swellings of twigs and branches, twig spots, 
and crown gall. 

Suggestions are given for the prevention of these various diseases. 
Among the means for the prevention of the yellows the author recom¬ 
mends the destruction of all affected trees and care that tools used in 
diggiiig up and destroying the diseased trees should be thoroughly 
sterilized so as not to communicate the disease to others. The peach 
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rosette, while briefly described, has so far not been demonstrated to 
exist in Ohio. The twig disease described, which is accompanied by 
an exudation of gum, affects the twigs, branches, and even the trunks 
of the trees. There are no evidences of previous perforations of the 
bark as when attacked by some bark beetle. A sectional examination 
of diseased branches shows a dead or injured area. The author enu¬ 
merates various hypotheses as to the jmsible cause of this disease, but 
does not believe that the true cause is known. He believes, however, 
that some impairment of vigor or interference of normal life activities 
is a partial, if not complete, explanation of the cause. The disease is 
of a progressive nature and ultimately destroys the trees, and on this 
account infected ones should be quickly destroyed. 

Dropsical swellings of the twigs and branches and twig spots are 
briefly described. Xo fungus or other organism has so far been found 
which is the probable cause of these aft'ections. The nature and cause 
of crown gall does not admit of precise statements. The growth of 
the galls are usually soft, corky, or spongy upon the various parts 
of the tree. Helow ground they arc renewed on the peach each 
season, the old galls falling away and decaying, while the new ones 
are formed. By many authors the chief cause of these galls has 
been attributed to nematodes, but the author thinks this hypothesis is 
hardly warranted by the facts as observed. Experiments with lime, 
sulphur, and wood ashes have failed to cure any trees afl’ected by 
crown gall, and the author suggests that any tree showing rough gall 
growths should be thrown out and burned. 

Among the fungus diseases of the i>each described are the j^each rot, 
peach scab, brown or i)ustular spot, anthracnose,. peach mildew, leaf 
curl, leaf spots, a constriction disease of the stem and branch, which is 
said to be due to Fhoma persicw^ twig blight, twig spots, and a root 
rot. These diseases are more or less briefly characterized and so far as 
known remedies are suggested. 

The diseases due to animal organisms, as nematodes, root borers, and 
root lice are briefly described. 

ExpcrimenU in spraying peach trees (pp. 237-2fl()).—The author reports 
a series of experiments which have been carried on for 3 years in the 
commercial spraying of peach orchards. These experiments are said to 
have fully demonstrated the i)racticability of spraying peach trees with 
Bordeaux mixture for tlie prevention of leaf curl, scab, and pustular 
spot diseases.^. In spraying for the prevention of leaf curl the applica¬ 
tion seemed to have a cumulative effect. The disease on trees sprayed 
in 1897 which had been sprayed the two previous seasons amounted 
only to 8 per cent. 

Three applications of the fungicide reduced the amount of spotted 
peaches to 1 per cent, and 2 sprayings reduced the pustular spot disease 
to 2J per cent, while unsprayed trees bore 1C per cent of aftbcted 
peaches. For the early spraying of trees the author recommends a 
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strengtli of solution double that whieh the trees would stand during 
the later period of the season. The cost of spraying peach trees, when 
conducted on as large a scale as these experiments, amounted to 1J cts. 
per tree for each application. The author states that four apxdications 
can be made on fairly level orchards for less than 6 cts. per tree, this 
estimate covering the cost of both labor and spray materials. 

Smuts and rusts of grain in Idaho and the most approved 
methods of dealing with them, L. F. Hendeuson [Tdaho Sta. Bui. 

pp. ,-}figs. I :")).—The author has given descriptive notes, largely 
compiled, of the stinking and loose smut of wheat, loose smut of oats 
and barley, and corn smuts, together witli notes on the rusts of various 
cereals. For the prevention of the smut of wheat, in 189.> and 1890 
experiments were conducted with different strengths of cop[)er sulphate 
and the hot-water treatment. Deductions are drawn from the experi¬ 
ments of the lirst year, no record having been kept of the yield of 
grain and straw in the second year’s tests. The jdats seeded with 
untreated grain averaged about 80 per cent smutted grain, while those 
treated with different strengths of copper sulphate and tliose given 
the hot-water treatment showed that both methods were very ett'ecjtiv^e 
in suppressing the stinking smut of wheat. 

After a general discussion of the rusts of cereals the author suggests 
the fallowing of wheat lields as a possible method of keeping down 
the attiu'ks, the fallow lands being closely x^astured before x>lowing. 
Where one crox) of cereals follows another the stubble and all infected 
straw should be burned. While all varieties of wheat seem to suft'er 
from rusts the early ripening varieties are least affected, and those 
varieties with straight stiff leaves are less affected than those having 
weaker foliage. It is thought that the red wheats are less affected 
than the white varieties, notably the Velvet Chaff, which is extremely 
subject to attack. Poor drainage and an excess of nitrogen in the soil 
seems to aggravate the disease. 

Concerning the red rust of the currant, J. Eriksson {K. Landt. 

Alcad. IlandL Tidskr,,d7 (1898)^ No. S^pp. 191-201^ pi. 1 ).—The author 
studied the rust {Puvcmia rihis) found on the t'ruit and foliage of red 
currants. The investigations disclosed the fact that this rust is a true 
inicropuccinia, producing only teleutospores, which do not become 
viable until the sirring after they have been formed. A so-called 
sxiecialization is found also in case of this rust, which attacks red and 
white currants but not black currants (K. nigrum) or 

gooseberries (B. grossiilaria). The disease reapiiears in the sxjring 
through infection from wintered simres, after an incubation x)eriod of 
29 to 39 days. 

The precautions to be observed in case of an aiipearance of this 
disease are given as follows: In the fall, carefully gather, remove, and 
burn leaves and berries which from time to time ftill from diseased 
bushes; in the spring, when the currant bushes are about to leaf, on^ 
12342—No. 6-5 
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or more thorough sprayings with Bordeaux mixture are made, not only 
on the bushes, but on the ground under and around them. —F. w. WOLL. 

The effect of benzolin and sulforin on potato plants, B. Thiele 

(Ztschr, Pflanzenkranlc.^ 8 {1898), yo. 3,pp, 143-146 ).—On account of the 
reputed fungicidal value of these insecticides the author investigated, 
in the summer of 1897, the effect of spraying benzolin and sulfurin on 
potato plants for the prevention of the potato blights. Fruit trees and 
Vieiafaha were likewise sprayed. 

Fifty varieties of potatoes were sprayed with these substances and 
it was found that the effect on the different varieties varied considerably, 
some plants being seriously injured, the leaves being more or less 
destroyed and the plants reduced in size, while others were of normal 
growth. Comparing the results as tabulated, it appears that while the 
amount of disease was somewhat reduced by the use of the fungicides, 
there was little difference in the action of the two, and in general the 
tubers from the treated plats were smaller than those from the checks. 

Danger of introducing a Central American coffee disease into 
Hawaii, W. T. Swingle ( U. S. Dept. Agr., Division of Vegetable Physi¬ 
ology and Pathology Give. 16, pp. 4). —The author calls attention to the 
presence of a very serious coffee disease in Central America, which is 
due to the fungus Stilbum ftavldum. This disease attacks the plant, 
producing round or oval dingy yellowish gray spots on the branches^ 
fruits, and especially on the foliage. The necessity for the inspection 
of all importations of plants from infested regions is pointed out. 

Notes are also given on thecoffee-leaf disease due to Hemileiavastatrix, 
which has about completely destroyed the coffee plantations of Ceylon, 
and also a disease due to nematodes, which is known in Brazil. 

Fhytopathological notes, F. Sitensky {Abs. in Ztschr. PJianzenJc- 
rank., 8 {1898), No. 3, pp. 148, 149). —The author gives notes on the 
abnormal growth and condition of a number of plants, some of the 
most striking of which are herewith mentioned. 

The effect of lightning on an alfalfa field is shown, in which a field in 
full bloom showed the day after having been struck with lightning a 
circle about 5 meters in diameter, where the plants were completely 
wilted. The effect on a pear tree, a poplar, and a larch is also given. 

The occurrence of potato tubers in the axils of the leaves above ground 
is mentioned; wherever abundant there were no tubers found below 
ground. 

Especial me^ntion is given of abnormally swollen sugar and fodder 
beets which were found in a field the soil of which was unusually dry. 
The sugar content of the beets was in every case much lower than that 
of the mother beets. 

Infection experiments were conducted with Plasmodiophora brassicce^ 
in which various species of Brassica, as well as Oheiranthus oheiri, 
Saphanus sativus, Eruea sativa, and Erysimum crepidifolium were suc¬ 
cessfully inoculated. The use of lime in the soil was found a good 
means for the prevention of this disease. 
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The appearance of a bacterial disease of beets is mentioned, and also 
experiments for the inocculation of potato blights. 

Some notes are given on the occurrence of various smuts and rusts 
on cereals, and it is stated that spores of Ustilago maydiSj U. omenta^ U. 
crameri, Tilletia cariesy and T. Iwvis retained their power to germinate 
for, at the most, two or three years. 

Fungi on the wheat plant, 1). McAlpine (Agr. Gaz. New South ftaleM, 9 (1898), 
No. 9,pp, 1009-1015, pi. 1). —Notes several species, some of which are new to science. 

Notes on the variation of the teleutospores of Puccinia windsoriae, J. A. 
Warren (Amer. Nat., 32 (1898), No. 382, pp. 779-781, pi. 1). —The author reports col¬ 
lecting this fungus on Muhlenhergia racemoaa, aiul examinations of the material 
showed the teleutospores as having 1 to 4 cells instead of the normal 2 <!ells. Other 
variations are noted. 

Cracking of pears and apples (Gard. Chron., 3. ter., 14 (1898), No. 819, p, 641, figs. 
3). —Descriptive notes are given of the injury due to Fasicladium dendriticum, and 2 
or 3 applications of Hordcaux mixture are recommended as a preventivti treatment. 

Potato scab, W. G. Smith (Gard. Chron., S.scr., 24 (1898), No. 621, p. 372). —In a 
paper read before the Royal Horticultural Society the author described the potato 
scab and commented upon the various assigned causes and the use of corrosive 
sublimate, sulphur, and kainit as preventive measures. 

The gooseberry fungus, H. T. Soppitt (Gard. Chron., 3. xer., 24 (1898), No. 608, p. 
145, fig. 1 ).—The author describes .Eeidium grosnulariw and mentions the discovery of 
Klebahn, that the uredospore and teleutospore forms occur on Carvx acuta and 
C. goodenoHi, the fungus being desiguab^d as Vuccima pringsheimiana. The author 
reports experiments in which the spores were transferred from the gooseberry to 
various species of Carex and, while no results were obtained on either ('arex hirta 
or C. leporina, the infected plants of C. goodenoHi produced a promising crop of 
teleutospores. 

A peony disease, G. Massee (Gard. Chron., 3. ser., 24 (1898), No. 607, pp. 124,125, 
fig. 1). —The author describes a disease caused by liotrytis sp., and as preventive 
measures recommends the following: 

Remove and burn all drooping stems the moment the iirst symptoms are observed. 
Where the disease has previously existed, or better, under any circumstances, 
remove the surface soil early in spring, and replace with fresh soil mixed with 
quicklime. Do not use green manure as a top-dressing. The mycelium of the 
fungus is not perennial in the root of the peony, so that it starts life perfectly free 
from its enemy each year, and can only become diseased through inoculation from 
solerotia lying in the soil, from germs contained in manure, or from lloating summer 
spores borne from some diseased plant grown in the neighborhood." 

Stem rot of carnations, W. E. Britton (Amer. Florist, 14 (1898), No. 545, pp. 
431, 432). —Brief notes are given of an attack of Futarium sp. on the stems of carna¬ 
tions, causing their rotting. The disease is not prevented by Bordeaux mixture and 
seems liable to attack snapdragons and antirrhinums. The author for the present 
recommends destroying all diseased plants and propagating only from healthy 
stock. 

A disease of phlox, P. Nypels (Bui. Soo. Beige ACioros., 24 (1897-98), pp. 123, 
124). —Reports the occurrence of Tylenohns dei^astatrix. 

A disease of the La France rose. H. 0. Haas (Rosen Ztg., 13 (1898), No.5,pp. 
80, 81), —A brief report given upon a disease which has been noted for at least 
four years on the La France rose. The author claims to have made a thorough 
examination of the roots of the plant and found them sound, and thinks that the 
disease is probably due to some fungus. The principal point of attack seems to be 
at the crown of the plant. 

A monograph of the Peronosporaceee, A. N. Bkrlbse (Riv. Pat. Peg., 7 (1898), 
No. 1-4, pp, 19-37). —This is in continuation of a previous paper, and treats of the 
life history of the mildews, means of combating them, systematic arrangement, etc. 



562 


EXPERIMENT STATION RECORD. 


Infectious diseases of cultivated plants according to strict bacteriological 
methods, E. IIallier {Die Peathrankheiten der Kulturgewdchae, Stuttgart: E, Ndgele, 
1898f ed.). 

The bacteria of sorghum blight, P. F. Brityning {Arch. Neerland. Set. Exact, et 
Nat., aer., 1 {1898), pp. C97-3S0, pU. 2; aha. in Jour. Roy. Microa. Soc., 1898, No. 5, 
p. 981). —Two new species of bacteria are described from blighted sorghum. They 
are Raoillua ruber ovatua and Microcovcua aurantiacua aorghi. 

Notes of some plant diseases, G. Pollacci {Atti E, Univ. Pavia, 2. aer., 5 {1897), 
pp. 8; aha, in Ztachr. Pjianzenkrank,, 8 {1898), No. 8, 171). —The author notes the 
occurrence in the botanical garden of Pavia of the following parasitic diseases: 
Macroaporitim violiv, on the leaves of violets, neJminthoaporium iberidia on the leaves 
of Iberia sp., Lepiothyrium paraaiticum on the stems of the Cerena atellaiua and C. 
triangularia, Cytoaporella cerei on Cerena sp., PiroaUma faruetkinum on Paudannautilis, 
PhyUoaticta dammarw on the leaves of the Dammar a moori, and Ifelminthoaporinm 
I unaria’ on the leaves of Lunar ia biennia. The last-named fungus causes the total 
destruction of the fundamental parenchyma of the leaves, causing them to fall. 

The principal nematodes found on agricultural crops, E. IIknnixc} {K, Landt, 
Akad. IJandl. Tidakr., S7 (1898), No. 4,pp. 247-265, ill.). 

On the occurrence of Heterodera schachtii and H. radicicola in Russia, J. 
Tarnani {Centbl. Bakt. u. Par., 2. Abi., 4 {1898), No. 2, p. 87; aba. in Ztachr. Pflan- 
zenkrank., 8 {1898), No. 2, p. 165). —The author reports the presence of Heterodera 
achachtii upon beets and also Sinapia nigra, Poa annua, 'Vrifolium repena, Medicago 
lupulina, Stellaria media, Solan urn nigrum, Chenopodium polyapermum, Triticum repena 
iiml Sonchua oleraceua. Of the last three plants their use as catch crops fot beet 
nematodes can hardly be, further recommended. 

Upon the sugar b(iet the author fountl also Heterodera radicicola, Dorylaimua sp., 
and Enchytra ua sj). 

Hettrodera radicicola has boon reported in a number of places in diftereut govern¬ 
ments of iiuHsia as oc>cnrring on sugar lieets and Oxalia atricta, Sonchua arrenaia, 
Oalinsogeaparriflot'a, Papavet' rhoeaa, and Polygonum sp. 

Protection of fruit against parasitic fungi, A. Tschokke {Landiv. Jahrb. Schweiz, 
11, p. 153; aba. in Card. Chron., 3. aer., 24 {1898), Xo. 621, p. 370 ). — Tt is stated that 
pomaceous fruits are protected against invasions of such fungi as Monilia fruciigena, 
Pcnicillium glaucum, P. olivaceum, Mucor pyriformia, and M. atoloni/et' by the trans¬ 
formation of the stomata into lenticels and by the presence of tannic and malic 
acids in the peripheral layers of cells. 

A remedy for Gloesporium lasticolor, W. Burrox {Card. Chron., 3. aer., 24 {1898), 
No. 603, p. 53). —The author states that sijraying grapes with methyl alcohol has 
proved successful in the destruction of this fungus. Care must bo taken that the 
alcohol is not sprayed on the grapes so as to form drops on the berries, or it will 
produce decay. It is advised that the application be made cither during a dull 
day, with little air stirring, or when the sun is not shining on the vines. 

Treatment of plant diseases in 1896, F. D. Chester {Delaware Sta. Rpt. 1897, 
pp. 20-38, fiya. 4, dgma. 5), —This is a reprint of Bulletin 34 of the station (E. S. R., 9, 
p. 147). 

Instructions for spraying,.!. H, Panton {Kept. Ayr. New Brunawick, 1897, pp. 
209-222, Jiga. 7.'?).—Formulas for fungicides and insecticides are given and a number 
of injurious insects and fungus diseases are described. 

On the contamination with copper through pressing of sprayed grapes, H. 
Hoffmann {Centbl. Bakt, n. Par., 2. Abl., 4 {1898), No. 9, pp. 369-376; 10,pp. 422-427). 

ENTOMOLOGY. 

^Preliminary notes on the codling moth, T. D. A. Gockebell {New 
Mexico 8ta. Bui. 25, pp. 47-68). — The bulletin gives the results of one 
year’s observations on the codling moth in New Mexico. The life his¬ 
tory of the insect at Mesilla is as follows: Motlis appear toward the end 
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of ApriJ and lay their eggs on or near the small apples. A few small 
worms are found the second week of May and are numerous the latter 
half of May, some maturing by the last of the month, lly the middle 
of June most of the tirst brood have left the ax)ple8, and by the last of 
the month some a])poar as moths. I>y July 10 the second brood of 
worms are working in full force. The third brood of worms are work¬ 
ing by the second week of August, and by the third week some have 
pupated, lly this time the broods are scarcely separable, since the late 
worms of the second brood are scarcely ahead of the early worms of 
the third. In September a partial fourth brood of worms api)ear8, but 
the large proportion of the third brood winter as larvie. 

From observations with different varieties of apples the author 
believes it is still an oi)en (piestion whether the codling moth i>refers 
one variety to another. In some cases there were great difl'erences 
between individuals of one variety, old trees with rough bark being 
more affected than young smooth trees. 

The insects pupate beneath the bark or in cracks on the trunks and 
limbs. A small proportion of the summer larva pupate in depressions 
on the fruit or between adjacent fruits. 

The natural enemies of the codling moth are discussed. Among 
birds the most destructive to the insect are thought to be the 2 wood- 
I)eckers Cohqytat cafer and IHcm scalaris. Bats are thought to catch 
many of the moths, llymenopterous parasites of the codling moth 
have not been found in the locality of the station, and have only rarely 
been found in other places in the State. The larva of a beetle, thought 
to be Vymatodcra cylindricolliH^ is found in moderate numbers and 
preys on the codling worms after they hide under the bark of the trees. 
Several cases of a parasitic fungus similar to the chiiich bug fungus 
(Sporofrivhnm ylobulifertim) were found. On the whole, the author 
believes that only a limited amount of relief from the ravages of the 
codling moth is to be expected from its natural enemies. 

The object of remedies in New Mexico is to prevent injury to the late 
apple crop, since the early croj) is never seriously injured. Putting Paris 
green under bands on the trees in an attempt to poison the larvm after 
they leave the fruit resulted in no success. Searching after worms on 
the trees in early 8i)ring gave fair results. Many of the worms were 
found, not under the bark, but in cracks in the partly dead wood of the 
trees, where they were safe from the attacks of birds. The author 
recommends, therefore, that all dead wood be cleared away and the 
cracks that remain be filled with wax or other suitable substance. He 
also emphasizes the importance of destroying worms in the storage 
house, and notes the case of a single cellar used as storage for apples in 
which over 5,000 worms were killed. Picking oft* and destroying wbrtny 
appies in the early summer was thought beneficial, but did not save 
the late crop. Trapping the larvjc under bands of paper placed abotft 
the tree trunks proved quite successful. Of 220 worms found on trees 
July 20, 204 were under bands. Pasturing hogs in the orchard to eat 
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the wormy windfalls is recommended. Spraying as ordinarily recom¬ 
mended is thought to be ineffectual. The author discusses the plan of 
destroying a year’s fruit crop with the idea of exterminating the insect. 
In the locality of the station there were found no Avild food plants on 
which the worms could subsist. The fact is noted that the early fruit, 
including all kinds of apricots, many peaches^ plums, and cherries, and 
some apples would not have to be destroyed. This remedy would 
result in little good unless it were undertaken by all fruit growers. 

A new orchard pest—^the fringed-wing apple-bud moth, J. M. 
Stedman [Missouri Sta, Bui, 12^ pp. Jigs, JO). — The author 

reports the discovery of a new bud moth, which Mary E. Murtfeldt has 
referred i)rovisionally to the genus Kothris and given the specific 
name maligemmeUa, The egg is oval, 0.6 mm. long and 0.35 mm. broad, 
of a uniform light yellow color, with the surface thrown into small 
shallow depressions and elevations which become larger and deeper at 
one end, in the center of wdiich there is a protuberamte or very short 
peduncle.” The larvjc at first has a light-yellow color with shining 
black head and seal brown shield on the dorsal part of the first thoracic 
segment. The body is sparsely clothed with light-colored hairs. The 
true legs are brown and the five pairs of pro-legs are light yellow and 
are borne by the sixth, seventh, eighth, ninth, and last segments. 
When older the larvie becomes light-greenish yellow in color with the 
shield on the dorsal part of the first thoracic segment shining black. 
When full grown it is about 8 mm. long and the color of the true legs, 
head, and shield become lighter until they are light yellow like the 
body. The pupa, inclosed in a thin, white, silken coccoon, ‘‘is 5.5 mm. 
in length and 2 inm. in width, of a uniform brown color and with a row of 
small, almost round depressions along each side of the sutures between 
the last five abdominal segments, and with indications of depressions in 
the form of markings along the sides of the other abdominal sutures.” 
The moth is described by Mary E.Murtfeldt as follows: 

“Alar expanse 14 to 15 nim. General color, satiny brownish buff with slight opa¬ 
lescence, and more or less leaden shading on thorax, wings, and l>ody. Head buff, 
densely an<l somewhat shaggily scaled. Eyes prominent, 2 »u’plo black. Antennm 
two-thirds as long as wings; basal joint conspicuously long .and stout; second joint 
also long with the inner side peculiarly excavated. Palpi (labial) long recurved with 
short almost concealed basal joint, long slightly thickened second joint and slender 
tapering terminal. Thorax broad; patagia rather large, all antt^riorly bordered with 
leaden gray. Forowings varying in color from almost clear buff to buff, so inter¬ 
spersed with the darker scales as to produce a ^smudged’ effect; a small but distinct 
blackdiscal dot and a group of five smaller, less clearly deffned ones at the base 
of the terminal third constitute the ornamentation. Hind wings rather broad, 
somewhat paler and more lustrous than the primaries. Fringes concolorous with 
wing surface, also varying in intensity of the dark shadings. Body yellowish 
gray with bright-buff «nal tuft. Legs agreeing in color with under surface, tibia, 
especially of hinder pair, densely clothed with long but oppressed hairs 

• [The author says:] 

“The moth is increasing rapidly and infesting new areas, but thus far it has been 
found in the western part of this State only, although it will, no doubt, soon become 
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general throughout Misnouri and eastern Kansas. It accomplishes its injury in the 
spring by the larvje eating into both the leaf and flower buds while they are 
unfolding, and ultimately causing them to drop at about the time, or shortly after, 
the flowers (petals) fall.’^ 

The following <lirections are given for combating the insect: 

^‘Although this pest is a difficult one to combat owing to its habits of feeding 
within the young developing and unopened leaves, we were successful in liolding it 
in check and in preventing the greater percentage of the fruit buds from being 
destroyed by early, thorough, and frequent applications of Paris green. The mix¬ 
ture to be used for this insect is: One pound of pure Paris green, 3 lbs. of fresh lime, 
and 150 gal. of water. The mixture must be constantly stirred while spraying, and 
the work done thoroughly on both sides of the tree. The first application is to be 
made as soon as the buds open and the green leaves first appear sufficiently to give 
the tree a green tinge, the second application about 5 days later, and the third at 
the time the first flower buds are about to open.” 

A new' breeding cage used in the study of the fringed-wing apple- 
bud moth is described and illustrated. 

The peach-twig borer, 0. L. Mablatt ( U, S. r>epL Affr,, Division 
of Mitomology Bui. 10^ n, ser.y pp. 7-20^ Jigs. 5). —This article discusses 
the origin and distribution of the peach twig borer {Anarsia lineatella)^ 
its characteristics, life history, and habits, natural parasites, remedies 
to be used against it, etc. It is ijointed out that the strawberry-crown 
miner, which has been supposed to be identical with the peach-twig 
borer, is a distinct insect. 

As a remedy the author recommends winter treatment with kerosene 
emulsion, resin wash, or some similar oily preparation which will pene¬ 
trate the burrows and kill the young larva\ The use of arsenical sprays 
in spring and fall is noted, but the operator is cautioned to use only 
weak sprays—I lb, of the poison with an equal amount of lime in 200 
gal. of water—to prevent scalding the very sensitive peach foliage. 
Removal and burning of withering infested tips of the trees in the 
spring as soon as injury is noted is thought to be often impracticable 
or even of doubtful utility. 

A bibliography of the principal writings on the peach-twig borer is 
given. 

The quince curculio, M. Y. Slingebland {New York Cornell Sta. 
Bui. 148y pp. 695-715^ Jigs. 10). —The quince curculio {Gonotrachelus 
oratagi) is considered the most serious enemy of the quince in Kew 
York. ‘‘During the past few years this quince curculio has caused a 
greater monetary loss to some of the larger quince growers in western 
New York than all the other insect foes and fungus diseases of the 
quince combined.’' The history, distribution, food, life history, habits, 
appearance, and natural enemies of the insect are given. It breeds in 
the wild haws and often attacks pears, but has a special liking for 
quinces. It is not known to breed in apples. Picking off and destroy¬ 
ing infested fruit is impracticable, since it is often difficult without 
mutilating the ftuit to determine whether it is infested. “The experi¬ 
ence of some of our largest and most successful quince growers who 
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have cultivated their orchards thoroughly, both in the fall and spring, 
for several years proves quite conclusively that cultivation has but 
little, if any, effect in reducing the numbers of the curciilio.’^ Tests in 
an iusectary indicated that the unsuccessful (uiltivation is due to the 
fact that the grubs bore back into the soil however often they may be 
disturbed. The chances of poisoning the insect by spraying fire small. 
The egg is deposited in the tiesh so that the larvje can not be reached. 
The beetle can be poisoned only during the week or more spent in feed¬ 
ing on the fruit at the egg laying period, and it gets most of its food 
in the llesh, eating only a minute hole through the skin. In the case 
of an orchard at Ijockport, New York, hogs seemed to keep the insect 
in check. The author l ecominends the Jarring method commonly used 
against the plum curculio as the most successful remedy known at 
I)resent. A curculio catcher, especially adapted to the low-growing 
habit of the quince, is illustrated. 

The San Jose scale in Missouri, *1. M. Stedman {Missouri Sta, 
Buh 41^ PIK 17-45 j Jigs. S). — An inspection of the principal nurseries 
and some of the larger commercial orchards of Missouri is reported. 
The San Jose scale was not found in any nursery, but was i)resent in 
twenty orchards, some of whicJi are already completely ruined. In 
most cases the scale was introduced 7 years ago, one infection however 
occurring only 2 years ago. The distribution of the scale in Missouri 
as at iwesent known is shown by a map. The scale is described and 
figured. As a remedy for the scale in orc.hards whale-oil soap, ap])lied 
two or three times after the trees have been severely pruned, is strongly 
recommended. 

Digestion in the larvae of the gypsy moth, A. II. Kirkland and 
F. J. Smith {Agr. Massachusetts, 18!)7,pp. 441-401). —The article notes 
the food materials of the gypsy moth, describes the inotlPs digestive 
system, and discusses its digestive processes. 

“Micr()sc()])ic exaiiiiiuitions of the con touts of different partB of <ho .iliinentary 
cjinal show tluit tlie gioater part of the foo<l retains iniicli of its original ])hy8ical 
character. The fiiirons elements pass through the HyHt(‘m practically unchanged. 
The softer tissii(*s undergo a partial disintegration, hut in general the cellular 
structure < an he. recognized. In the (contents of the cells, however, there is a great 
change; in food removed from the anterior stomach the cell (contents showed only 
a partial destriu*tion, while in samples from near the intestine the ])rotopla8m had 
nearly disappeared, only tin* chlorophyll granules remaining. From these exam¬ 
inations it app(uu's that the. ])roee8s of digestion ill this larva is practically one of 
solution or extraction; the iligestive tliiids dissolve the soluble proteids, carbo¬ 
hydrates, fats, sMts, etc., while the insoluble parts are eventually ejected.^' 

The alkalinity of the digestive fluids of the gypsy moth larvjc is 
ascribed to the presence of tri-potas.sium phosphate. Analyses of the 
alimentary canals of a number of lepidopterous larvjc showed that 
^^pliosphate of potash, although varying in amount, is a constant 
ingredient of the digestive iliiids of leaf-eating Lepidoptera.” The 
author believes that the funcJioii of this compound is ‘‘to aid in the 
osmosis of albuminoids throngli the walls of the alimentary canal into 
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the blood/^ Some lines of experiments with insecticides based on the 
presence of potassium 2)hosphate in the digestive tluids of the gypsy 
moth larvte are suggested. 

Arsenate of lead: Its manufacture and chemical composition, 

F. J. Smith {Afjr, MassachuHettH^ lS97j 2>P- —Arsenate of lead 

suitable for spraying is prei)ared from commercial grades of arsenate 
of soda and either acetate of lead or nitrate of lead. The proportions 
and properties of these ingredients are described. The lead oxid con¬ 
tent was found to vary from 58.81 per cent to (id.Tho per cent in 8 
samples of acetate of lead, and from d(».37 per cent to 68.37 per cent in 
3 samples of nitrate of lead. Four samides of arsenate of soda showed 
a variation of 36.77 per cent to 47.8 per cent in arsenic pentoxid. It 
also varied in percentages of chlorin and other fondgn substances. 
The chemical comimsition and properties of arsenate of lead and the 
chemical actions involved in the j)reparation are given in detail. For¬ 
mulas are given for (ioinputing the quantities of acetate of lead and 
arsenate of soda reciuired to j>repare a given (quantity of arsenate of 
lead. 

Danger from the use of arsenate of lead, A. II. Kiukland (vl//r. 
Massavhmrtisj 1897^i)p* 390‘-393 ),—Analyses were made of the urine of 
men engaged in extensive spraying operations against the gypsy moth. 

rcHults of jinalysos sIjow conrbisively that in some cases men enj^aged 

in spraying ac<inirc dangernns ainonnts of arsenic. That actual sickness resulting 
fi-oni this work is rare is shown hy the fact that bnt few of our many employees 
lost time from this cause. ... It may he stated, in general terms, that while an 
cccasional person may become ]>oiBoned during extensive spraying operations with 
arsenate of lead, premonit()ry symptoms a])pear in ample time for a change of work 
to be .‘irranged; and since the conditions existing in the work against the gypsy 
moth are exeejitional, the fanner or fruit grower may use this insecticide with less 
fear (»f danger from j)oi8oniiig than is the ease where ]*aris green or London purple 
is used. In all cases proper care must he taken in handling tho ]»oison and in pro- 
vouting the exposure of the skin to the spray.” 

Concerning the direct combating of phylloxera on stock, G. 

Mohr [Ziachr. l*Jlanzenkranlc,^ 8 {1898)^ No, 3, pjt, 39^ 70). — The author 
recommends the use of 6.5 liter beiizolin in 100 liters of water, to be 
made neutral to litmus paper with sulphuric acid. This mixture is to 
be poured about the roots of the infected plants, 10 to 15 liters being 
used for eacdi plant. It is further state<l that this solution can be used 
with benetit for destroying various forms of plant lice on many other 
plants. 

Experiments with insecticides, A. H. Kirkland and A. F. 
B JRGESS {Agr. MafiHOfhusetts^ 1897,pp, 370-389). — Both indoor and out¬ 
door tests of the relative value of various iusecticides iu killing gypsy 
moth larva* are reported. The data obtained are reported in tabuk)r 
form. Some of the conclusions are as follows: 

While arsenic, seems slightly superior to Paris green so far as killing effects are 
concerned, its high specific gravity renders it difflcnlt of suspension in water, and 
hence it can not bo applied evenly to the foliage. . . . Experiments with chemically 
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pure arsenito of lead r. arsenate of lead mixture (oontaining in reality only about 50 
per cent oheinioally pure arsenate of lead) show the relative superiority of the latter. 
The specific gravity of the arsenite of lead is much greater than that of the arsenate, 
and for this reason it can not bo so evenly applied to the foliage. . . . The experi¬ 
ments with barium arsenate in 1896 gave so good results that we were hopeful that 
this insecticide would prove superior to lead arsenate. Its killing effects on larvao 
in confinement are certainly superior to those of arsenate of lead. In the held spray¬ 
ing operations it was found that the poison did not adhere to the foliage for a suffi¬ 
ciently long time to kill the larva*. With the lessening of the cost of arsenate of 
lead we have now efi'ectod, barium arsenate can noC compete with it." 

Plienolate of lead had no effect on larvie or foliage. Di-plumbic 
arsenate seemed equal if not superior to tri-plunibic arsenate. 

Some spraying misetures, G. W. Cavanaugh {New York Cornell 
8ta. Bui. lif)^pp. 719-721 ).—Chemical examination of 5 samples of Paris 
green showed from 54.32 to 55.32 per cent of arsenic, and an analysis 
of English purple showed 30.75 per cent of arsenic and 5.30 per cent of 
arsenic soluble in water. Two samples of Paris purple gave a total of 
34.1 and 47.05 per cent of arsenic and 13.88 and 11.80 per cent of arsenic 
soluble in water. 

An analysis of laurel green gave 10 per cent copper and 7.75 jier cent 
arsenic (AS 2 O 3 ). Several analyses of Pug Death are given, which show 
that it contains no arsenic, but is made up of zinc 76,5 per cent, lead 
9.8, and iron oxids 7.8 ])er cent, a very small amount of phosphoric acid 
and potash (2 per cent). The last 2 constituents give Bug Death a 
slight fertilizing value. 

Animal parasites, R. Helm {Produi'trs^ Gaz. and Settlers^ llec. I West Au8tralia~\f 5 
{189S)f Xo. 3,2)p. 180-194, figs. 7). —A description and life history is given of hot llios of 
cattle {ITgpodirma horis and Hypoderma lineata) and camel hot {Cephalomyia 
macnlata). 

The evolution of Hypoderma bovis, according to new investigations, 

L. (jrEDOELST {Rev. Gen. Agron., 7 {1898), No.ll,pp. 49.2-496). 

The life history of Hypoderma bovis, ScnNKiDTKMinir. {Genthl. Rakt. m. Par., 1. 
Aht., M {1898), Xo. l,pp. 30,31). 

The Buffalo gnats, or black flies, of the United States, D. W. Coquillktt 
( U. S. Dej)t. Agr., Division of Entomology Bui. 10, n. ser., pp. 06-69, figs. ^),—Descriptions 
and synopsis of the family Siinuliidie. 

Further notes on the house fly, L O. Howaki)( I/. A'. Dept. Agr., Division 0 / Ento¬ 
mology Bui. 10, n. ser., pp. 63-65). —Experiments in mixing various substances with 
horse manure in order to prevent the breeding of house flies in it are reported. It 
was found that nothing was to bo gained by the use of air-slaked lime, laud plaster, 
or gas lime. Both chlorid of lime and kerosene were succossfuly used, and the 
author expresses the belieftbat the latter is an easy and cheap method of treating 
manure piles to ]^eveijt the breeding of house flies. 

The cecidomyids of cereals and their parasites, P. Marchal {Ann. Soo. Eni. 
France, 66 {1898), Xo. l,pp. 1-105, jAs. 8Jigs. 9; ahs. in Zool. Centhl., 5 (1898), No. 18-19, 
pp. 618-620). —Studies were made of Mayetiola {Oligotrophus) destructor, M.avenas, 
Cecldomyia cerealis, C. culmicola, C. frumeniaria, IHplosis tritici, D, moaellana, D. 
equestris, D.marginata, D.Jlava, 1). cerealis, Lasioptera cerealis, and Epidosis cerealis; the 
most of the studies being made on the first species. 

Among the parasites mentioned are: Triacis remnlus, Polygnotus minutus, P. sozini, 
Euyelmus airogurpureus, Merisus destructor, and Homoporus lanigST. 
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The Hessian fly in Sweden (Ceoidomyia tritioi), H. Tbdik (Landlmannen, 0 
(1898), No. SS, pp. 999-561). 

Insects injurious to the cranberry and other fruits, C. H. I'^kknald (Agr. 
Masaaohusetts, 1897,pp. 144-16^).—The greater part of the damage to cranberries in 
Massachusetts is caused by the following 3 insects: The vino Avorm (Uhopohoia vac- 
ciniana), the tVuit worm (Mineola vaccinii), and the cranberry spanworm (Ematurga 
faxonii). The habits of these insects are discussed and remedies for them suggested. 

A few other cranberry insects of less importance are noted. The author also dis¬ 
cusses plant lice and the San Josd scale and suggests treatment. 

Two Japanese insects injurious to fruit, M. Matsumuua (r. S. Dept. Agr., 
Division of Entomology BuL 10, n. ser., pp. S()-40, figs. 2). —The apple>fruit borer 
(Laverna ha^ellera) and the pear-fruit borer (Nephopteryx rnhrizonella) are described 
and notes are given on remedies. 

The peach-twig borer, C. L. Marlatt ( U. S. Dept. Agr., Farmers* Bui. 80, pp, 19, 
figs. 9). —This is a revised reprint from U. S. Dept. Agr., Division of Entomology, 
Bulletin 10, new series (see p. 565). 

Three shade-tree insects, A. H. Kirkland (Agr. Massachusetts, 1897, pp. 238-247, 
figs. 9). —The author discusses the sugar-maple borer (PlagionioUis speoiosus), the 
oak primer (Elaphidion villosum), and the imported elm-bark louse (Gossyparia 
ulmi), considering such points as life history, injury, natural enemies, remedies, etc. 

Notes on the strawberry weevil: Its injuries and bibliography, F. H. CTut- 
tenden( U. S. Dept, Agr., Division of Entomology Bui. 10, n. ser., pp. 82-87). 

The fig eater, or green June beetle, L. O. Howard ( V. S. Dept. Agr., Division of 
Entomology Bui. 10, n. ser., pp. 20-26, fig, 1), —This gives notes on the characteristics 
and habits of the green June beetle (Allorhina nitUla). It is shown, contrary to 
the general belief, that th<^ normal food of th<^ larva) of this b<*etle is the vegetable 
mold of rich soils and that in its larval stage it is not a crop pest. 

Scale insects, A. M. hit a (Producers^ Gaz. and Settlers* Ree. [ West. Australia] 9 (R^OS), 
No. 6,pp. 465-483, pis. 3, figs, 7.5).—Notes are given on the Sun Jos<5 scale (.Aspidiotus 
pei’niciosus), red scale (d. aurantii), greedy scale (J. rapax), black aspidiotns (A. rossi), 
mussel scale (Mytilaspis pomorum), mussel scale of citrus fruits (M. citricola), black 
scale (Lecanium olew), broad or soft scale (L. hespei'idum), cottony-cushion or liuted 
scab) (Iceryapurohasi), nn*aly bugs (Dactylopius spp.), etc. 

The subject of parasitism of scale insects is discussed at some length and various 
remedies suggested for the destruction of the scales by means of washes and 
emulsions. 

Monograph of the genua Aspidiotus, G. Leonardi (Rir. Patol. Veg., 7 (1898), 
No. 1-4, pp. 38-86, figs. IS). 

American scale Insects as a menace to Buropean fruit culture, A. Bkrlesk and 
G. Leona RDi (Riv. Patol. Veg., 6 (1898), No. 11-12,pp. 321-352,figs. 21). 

Scale insects on cacti, Kuiilgatz (Monatssclir. Kakteenkunde, 8 (1898), No 11, pp. 
166-170, pi. 1). —One of a series of articles on scale insects, together with a descrip¬ 
tion of Rhizococcus multispinosus nov. spec. 

Destructive locusts in 1897, W, D. Hunter ( U. S. Dept. Agr., Division of EJuto- 
mology Bui. 10, n. ser., pp. 4d-J5).—This is a report of observations made in an 
exploration of the territory within the limits of the permanent breeding ground of 
the Rocky Mountain locust and adjoining territory. The activity of the Kooky 
Mountain locust throughout the entire breeding region was greater than for many 
years. The species was present in northwestern Wyoming, the larger part of South 
Dakota, .and the northern half and western third of Nebraska, the situation being 
serious in some of these places, especially South Dakota. The nonmigratory locust 
was unusually abundant in South Dakota, Nebraska, and parts of Oregon and* 
Washington. 

The tobacco flea-beetle, F. H. Chittenden ( U. S. Dept. Agr., Division of Entomology 
Bui. 10, ft, ser., pp. 79-82, fig. 1 ).—This gives recent observations on the larval habits 
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of the tobacco floa-beetle {Epitrix parvula), a description of the larvoB and pupa 
and notes on the published habits and injuries of this insect. 

Ou the habits of the OscinidEe and Agromyzidas reared at the United States 
Department of Agriculture, D. W. Coquillktt (U, S. Dept. Ayr., Division of 
Entomology Bui. 10^ n. ser., pp. 70-70). 

Notes on cucumber beetles, F. IT. Chittenden ( U. S. Dept. Agr.j Divieion of 
Entomology Bui, 10, n, ser., pp.20-31, figs. 2). —The striped cucumber heello {Diabroiica 
rittata) and the tw elve-H])otted cucumber beetle (/>. 12-pnnvtala) are described and 
notes are given on their life history and habits. 

Insects that affect asparagus, F. H. Ciutienden {U.B. Dept. Agr., Division of 
Entomology Bui. 10, n. ser., pp. M-6J,fiy. 1). —This consists of brief notes ou numer¬ 
ous species of lepidoptera and hemiptora found i)n asparagus and more extended 
notes on the common asparagus lM*etle (Crioceris asparagi) and twelve-spotted 
asparagus beetle (C. ll-punctata). 

The sugar-cane borers of Java, 1j. Zeiintneu ( r. S. Dept. Ayr., Division of Ento¬ 
mology Bui, 10, n. ser., pp. S2-SG, Jigs. 4). —This is a resume of the results of studios 
made at the experiment station at Pasoeroeau, .lava, during the past fe,w years. 
The r(‘sult.s were publislied in the Mededeelingen ran het Erorfstation Dost Java, 

The following borers are considered: Diatrna striatalis, Scirpophaga intacta, Chilo 
infuscatellus, and Drapholiiha schistaceana. 

The pine geometer moth (Fidorcia piniaria), S. MAcdtour.Aix {Trans, TTighland 
and Agr. Soc. Scotland, .7. ser., 0 (1S97), pp. 100-123, figs. S). —Description, life history, 
and food habits of this inse<;t are given and remedial measures arc suggested. 

Two parasites of sugar cane, K. Pokdage {Rev. Agr. Reunion, 2 (ISOS), Xo. 4, pp. 
400-403). —Notes the occurrence of larvae of Dendroneura sacchari and Drapholitha 
schistaceana in caiu'. 

Report of the State Board of Agriculture on the work of extermination of 
the gypsy moth {Agr. Massachusetts, 1S07, pp. 307-330, pis. 4). —'Phis contains the 
reports of the linancial agent, the entomologist, and the field agent of tln^ Hoard of 
Agriculture of Massachusetts. 'J'he article rep<»rt8 what has been done in the work 
of extermination of the g.vpsy moth and describes the ])resent conditions of the 
infected regions. 

Notes on predaceous beetles, A. K. JTukoe.ss (Agr. Massachusetts, lS07,pp. 402- 
411). —Notes are givon on the lib; history and habits of several beetles whicli prey 
upon the larvjc of the gypsy moth. 

The species of Podisus occurring in the United States, A. IT. Kirkland 
{Agr. Massachusetts, 1S07, pp. 412-430, pi. 1). —Descriptions of the spc'cies Podisus 
occurring in th<^ Fuited States and ntdes on their habits are given, together with a 
synopsis of the siiecics, synonymy, etc. 

Danger of importing insect pests, L. O. Howard {U. S. Dept. Agr, Yearbook 
1807, pp. 340-33 2, figs. 10). —Of the 7.3 species of insects most injurious in the United 
States 37 have been undoubte<lly intro<luce<i from fondgn <‘ountrie8. The great 
majority of introduced species have come from Kuroj>e. The author regards nursery 
stock as the most dangerous nu'ans of importation of insect pests. Foreign insects 
liable to be im])orted are figured and discussed. 

Notes from correspondence ( V. S. Dept, Ayr., Division of Entomology Bui, 10, n. 
S€7\,2tp. 07-00).y^liTic{ miscellaneous notes, taken from correspondence, on the follow¬ 
ing subjects: Datana angusii injuring pecans in Mississippi; abiindanco of Catocala 
lacrymosa at Hrookhaven, Mis8issip])i; the pear-tree borer in Mississippi; remedy 
for cabbage worms; the*, rice grub beetle at electric lights in New Orleans; injury by 
the bark beetle {Dendroctonus rufipennis) ; injuriousness of Pieris protodioe; injury by 
the silver-pine tortricid to Douglas spruce in Oregon; Heterocampa manteo on oak; the 
malodorous carabid {Xotniua pygimeus) in Oregon; voracity of Hippodamia glacialie; 
injury to clirysanthemums by Corythuca irrorata; a psyllid ( Trioza diospyri) injuring 
Chinese persimmons; plant-liccj injury to tomato; parasites of goats; the house crab 
spider as a destroyer of dies, and a wasp p.arasitc. 
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General notes ( U. 8. Dept, Agr,, Division of Entomology Bui. lOy n, ser*, pp, 87-07y 
fig. 1 ).—A peculiar dataa^o to the fruit of the apple from an unkiiowu spoeies of 
leaf miner is noted, A new case of an insect boring into lead is reported. Notes 
are given on Iceryapurchasi in Portugal and the Azores; a little-known tineid moth 
of indoor habits; a moth likely to be mistaken for 7Vnm grandla; parasites of bean 
and cowpea weevils; injury by the western flea-beetle, rhyllotreta pusillay the wind¬ 
row remedy for blish^r beetles; white grubs of Allorhina nitida invading a cellar; 
reported damage by the green plant-bug, JAodfrma uhleri; on the food habits of the 
harlequin cabbage bug; food plants of the ‘^cotton stainer;’^ collecting locust eggs 
in Morocco; poisoning grasshoppers in Natal, and collecting grasshoppers in New 
Hampshire. 

Report of the director of the Entomological Institute of Sweden for 1897, 
S. Lampa {Afeddd. K. Landihr. Styr.y I808y No, 4fly pp. 48yfign. 9). 

Report of the entomologist, C. H. Vowkll { Delaware Sta. Rpt. 1897y pp. 198-2 W). — 
A brief note is given on the study of ^he strawberry root-louse {Aphis forhesi) and 
Bulletin 33 of the station is reprinted (K. S. R., 9, p. 73) with the addition of some 
data collected since its publication. 

Insecticides, Kitciikn {Florists* Exchange, 10 {1898), No. 82, p. 1258). —A discus¬ 
sion of methods of applying various insectifddes and of their action on the insects 
and plants treate<l and on the operator. 
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Fresh and refrigerated meats, A. (rAUTiEii (AVr. //yf/., 19 (I(9.9r), 
pp,^H9-S03; 391-115 ),—On the basis of statistics of tlie amount of food 
brought into Paris between the years 1880 and 1800 the daily amount 
consumed per man is calculated. A study is reported of fresh and 
refrigerated or frozen beef and mutton. The preserv ed inutb)n and beef 
came from the Argentine Kepublic, and had been frozen i’rom live to 
six months. The samples analyzed were freed as far as possible from 
tendon and visible fat. The results follow: 


(Composition of fresh and refrigerated beef and mutton. 




Water. 

Globulin (witli a little albumen) in the portion of moat solu¬ 
ble in water. 

Preexistent peptones. 

Myosin. 

Myostroiii. 

Iiiiligestibloniattev (eluHtin, keratin, etc.). 

Extractive niateriais (fenuouts, leuconnilnes, etc.). 

(Tlycogen . 

Pat and cbolesterin. 

Soluble salts. 

Insoluble salts. 

Total. 


Mutton 1 
(shonl- ! 

Beef i 

Kefriger- 

Tlcfrig- 

dor and 1 

(ruTuj> 

.'iti'd 

oratecl 

neck), 1 
fresh, j 

steak), 
fresh. , 

mutton. 

beef. 

! 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

74.92 1 

74. 75 

73.66 

73.96 

3.32 

3.06 ! 

2.14 

2.69 

1. 33 

2.24 

1.29 

2 56 

8.31 

10.96 

10.33 

9.29 

4.49 

4.30 

4.94 

6. 41 

.86 

.24 

.75 

.94 

.49 

.97 

.95 

1.01 

.40 

.38 

1 .03 

.16 

r>. 23 

1.97 

5.38 

2.04 

.60 

.65 

.53 

.47 

.65 

.44 

.44 

.44 

100.52 

99.06 

100.24 

1 

100.02 
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In addition, the author made the following determinations in the 
same samples of meat: 

Constituents of fresh and refrigerated heef and mutton. 


Mutton j Beef 
(froBh). (fre»li). 


Dry matter in material soluble in cold water. 

Dry matter in niiiteriiil Huluble in cold wator after removal 

of albumen and globulin by cna;£nlation by heat. 

Dry matter in bouillon obtained by boiling cboppe<l meat in 

an excess of water. 

Keduciug substance calculated as gl\ coses. 

Gelatine obtained by heating portiiuis insoluble in water 

6 hours at 115°... 

Nucleinic ai*ld. 

Acidity of aqueous extrai'.t of 100 gin. meat oalciilatfd as 
sulphuric acid. 


Per cent. 
5.84 


2.523 


3.37 

.191 

2.72 

.56 


Per ernt. 
6.92 


3.86 


3.98 

.24 


2.56 
.44 


Mutton 

Beef 

(refrig¬ 

erated). 

(refrig¬ 

erated). 

Per cent. 

Per cent. 

5.34 

6.09 

3.20 

4.60 

3.62 

5.17 

.17 

.11 

2.69 

2.15 

.59 

.66 

.38 



The different constituents of the samples are discussed in some 
detail. According to the author, the mineral matter in the fresh mut¬ 
ton and beef had the following composition: 


Composition of ash of fresh mutton and heef. 



Mutton. 

Per cent. 
0.103 
.021 
.050 
.383 
.010 
.033 

} .650 

Beef. 

Soluble portion; 

Per cent. 
0.112 
.023 
.055 
.409 
.018 
.036 

.440 



PotoBsiuni phosphate (PO4K2H)....... 

Calcium idioephate .... 

\f1 iiti prinsphatie__..................................... 

Insoluble portion: 

Calcium phosphate. 

MagncHiiim pliosphaf-e _ - - _-______ -- 

Total . 

1.250 

1.093 



A kilogram of beef was boiled for a long time in 2,500 cc. of water. 
One liter of beef bouillon contained 18.4 gm. dry matter, made up as 


follows: 

OraniH. 

Peptones and propeptones. 5.3 

Gelatinoids. 2.6 

Creatin and similar ba.se8. 1.8 

Other bases.2 

Inosit and gjlycogen. 1.4 

Various extractives. 2.6 

Mineral salts. 4.5 

H’’ _ 

3'otal. 18.4 


The juice which exuded from fresh and frozen meat when it was 
allowed to stand was also studied in some detail. More juice was 
obtained from beef than from mutton. Thus, when a kilogram of beef 
was exposed to the air three days at a temperature of 13-14° 0., 33 co. 
of juice was obtained; from refrigerated beef 113 cc., and from refriger- 
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ated mutton 58 cc. This meat juice has the following percentage 
composition: 

Per cent. 

Globulins precipitated by an excess of a saturated solution of 


ammonium sulphate.. 4.23 

Albumin coagulable at 100^ after removal of tbe globulins. 1.20 

Peptones. 3.47 

Collagen^ coagulable at about 37^.49 

Other organic materials, ferments, etc.45 

Soluble salts. 1.20 

Insoluble salts.06 

Water. 83.81 


Total. 100.00 


Somewhat extended experiments by methods of artificial digestion 
are also reported with the different sorts of meat. From the investiga¬ 
tion as a whole the author’s principal conclusion is that the importation 
of refrigerated meat should bo increased, since such meat is of satis¬ 
factory composition, is easily digestible, and may be kept for an indefi¬ 
nite time. The economic importance of refrigerated meat is discussed 
at some length. 

Nutrition investigations in New Mexico in 1897, A. Goss ( U. 8. 
Dept Agr.j Office of Experiment 8taUons But 51, pp. 20^ pt /, dgm. 1 ),— 
This is a continuation of work iireviously reported (B. 8. R., 9, p. 264). 
A detailed study was made of the composition of a side of beef taken 
from a steer representing as nearly as possible the average animal raised 
upon New Mexico cattle ranges. A dietary study was also made with 
one of the families previously studied. The usual methods were fol¬ 
lowed. The nutrients consumed per man per day were i)rotein 85 gm., 
fat 71 gm., and carbohydrates 563 gm., with a fuel value of 3,320 
calories. The cost was 7.1 cts. The total expenditure for food during 
14 days of the dietary study was $2.78. Of this only 21 cts. was 
expended for food accessories, coffee being the only such article pur¬ 
chased. The waste was estimated to cost but 4 cts. It is noted that 
the diet falls below the commonly accepted standard in both protein 
and energy. 

Deep stalls and ordinary stalls for steers, together with feeding 
experiments with molasses peat and molasses bran, F. Albert 
(Landw. Jahrh., 27 (18!)8)j Nos. l-2jpp. 17d--188 ),—General statements 
are made concerning the animals fed at the experiment farm at Lauch- 
stiidt, and a number of feeding experiments are reported. A test, begin¬ 
ning June 29, 1896, and covering two periods of 49 and 66 days, was 
made with 24 steers, divided into 2 equal lots. One steer was dropped 
trom each lot before the close of the test. The average weight of the 
steers was 400 to 600 kg. They were purchased at some distance from 
the station, and lost 44.23 kg. each during transportation. Lot 1 was 
kept in deep stalls (see p. 674) and lot 2 in ordinary stalls. During the 
preliminary period of 14 days the steers were fed a ration of hay and 
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beet chips, with wheat bran in addition, the amount being increased 
from 2 to A kg. per 1,0(K) kg. live weight. 

During the first period both lots were fed a ration consisting of 5 kg. 
alfalfa hay, 8 kg. straw and hay, 8 kg. dried beet chips, 8 kg. molasses 
bran, and 3.J kg. cotton seed meal per 1,000 kg. live weight. This was 
calculated to furnish 3.0L kg. nitrogenous material and 14.97 kg. digesti¬ 
ble nitrogen-free material, including fat. The daily average gain of lot 
1 was 1.41) kg. and of lot 2, 1.265 kg. The loss of weight during trans¬ 
portation was made good in 37 days. 

During the second period the steers were fed a basal ration of 5 kg. 
alfalfa hay, 8 kg. straw and chaff, 8 kg. dried beet chips, and 3 kg. 
cotton-seed meal per 1,000 kg. live weight. In addition, 6 animals in 
lot 1 and 5 in lot 2 were fed 6 kg. of molasses peat and 6 kg. of molasses 
bran. Five animals in lot 1 and 6 in lot 2 were given 12 kg. of molasses 
bran. It was calculated that both rations liirnished 3.08 kg. digestible 
nitrogenous material and 17.28 kg. nitrogen free material. 

The variations in weight of each steer are recjorded. The steers in 
deep stalls fed molasses peat made an average daily gain of 0.88 kg. 
and those fed molasses bran 7.27 kg. Those kept ii» ordinary stalls fed 
molasses peat made an average gain of 1.121 kg. and those fed molasses 
bran of 1.303 kg. The two molasses feeds were about equal. In the 
first i)eriod the deep stalls seemed superior and in the second period 
the reverse was true. 

At the close of the test the steers were sold and slaughtered. The 
weight of the carcass and organs is recorded for 3 steers. Body 
measurements were also taken. 

The financial statement is based on^alfalfa hay at $1.20, chalf and 
straw at 48 cts., beet chips at $1.83, peat molasses at 96 cts., cotton¬ 
seed meal at $2.92, wheat bran at $2.26, and molasses bran at $1.51 
per 100 kg. The steers were purchased at 15,8 cts. and sold at 16.8 
cts. per kilogram. Without taking account of the manure it was cal¬ 
culated that the steers gave a i)rofit of $177.24. The value of the 
manure is discussed. 

Feeding experiment No. 2 with steers, F. Albert {Landw. 
Jahrh.^ 27 (1S98), Ao. 1-2, pp. 20H’^2()8). —In continuation of work 
reported above, a test was made with 14 steers 2J to 3 years old fed iu 
deep stalls until they were fit for market. The test began ^lovember 
6,1896, and covered 197 days. The first 14 days were regarded as a 
preliminary period. During this time the steers were fed per 1,000 kg. 
live weight, 60 kg. fodder beets, 5 kg. alfalfa hay, 3 kg. meadow hay, 
8 kg. barley straw, 1 kg. cotton-seed meal, and 2 kg. wheat bran. 
This was calculated to furnish 1.977 kg. digestible protein and 12.546 
kg. digestible nitrogen-free material. During the feeding experiment 
projier the ration per 1,000 kg. live weight consisted of 60 kg. fodder 
beets, 6 kg. alfalfa hay, 2.5 kg, meadow hay, 8 kg. barley straw, 3 kg. 
cotton seed meal, and 8 kg. molasses bran (molasses and bran 1:1). 
This furnished 3.123 kg. digestible protein and 17.149 kg. nitrogen-free 
material. During transportation to the station the steers lost 54.8 kg. 
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each. This was made good in 47 days. The gains in weight of the 
different steers are recorded. The daily gain per steer during the test 
was 0.727 to 0.882 kg. 

The ftiiancial statement is based on fodder beets at $1.92, beet chips 
at $1.C8, alfalfa hay at $1.20, me<adow hay at $1.20, barley straw at 48 
cts., cotton seed meal at $2.92, wheat bran iit $2.2.5, and molasses bran 
at $1.51 per 100 kg. The steers were purchased at 10.3 cts. and sold at 
17.3 cts. x)er kilogram. Without taking into account the manure the 
steers gave a profit of $177.24. 

Fattening lambs in winter, T. Shaw {Minnesota Sta. J>ul. 57^ pp. 
416-467^ JifjH. 4 ),— This is a continuation ot i^revious work of the station 
(E. 8. Jt., 8, p. 251). 

Fattening Minnesota lambs (pp. 417-434).—A test was made with 100 
lambs to compare combinations of coarse grains grown in the State 
and to compare limited and unlimited rations. Five of the lambs were 
home grown; the rest were purchased in Minnesota at 3.J and 4 cts. per 
pound. After the lambs were received at the station they were pas¬ 
tured and given some oats in addition until the beginning of the test. 
The test, which was preceded by a iireliminary period of 7 days, began 
December 30, 1895, and covered 77 days. The lambs were divided into 
5 lots of 20 each. Lot 1 was fed unlimited amounts of linseed cake, 
corn, and oats 1:3:0. Lot 2 was fed all they would eat up clean of the 
sam(‘. ration. Lot 3 was fed a like amount of linseed cake, barley, and 
oats 1:3:0. The same ration was fed to lot 4 for the first 0 weeks of the 
expel iment, but during tlie last 5 weeks the proportion of the different 
feeding stuffs was changed to 2:3:5. During the first C weeks of the 
test lot 5 was fed all they would eat up clean of linseed cake and oats 
1:9. lu the latter part of the experiment the proportion was changed 
to 2:8. During the first d weeks of the test all the lots were fed native 
hay which was of poor quality. During the last six weeks of the test, 
hay of good (juality, consisting almost entirely of clover, was fed. The 
linseed cake was fed in pieces about the size of a pea. The hay was fed 
whole and the grain was unground. About 21 days were required to get 
the lambs onto full feed. The financial statement is based on linseed 
cake at $14 ])er ton; corn, 18 cts. per bushel of 5(> lbs.; barley, 16 cts. 
per bushel of 48 lbs.; oats, 14 cts. per bushel of 32 lbs.; and native hay 
at $3 and clover hay at $3.50 per ton. The results of the test are sum¬ 
marized in the following table: 


Summarif o f result8 offeedimj Minnesota lamhs. 



Total fowl con- 
Hiinied. 

Average 

weight 

Average 

gain 

ProOt 


Grain. 

Hay. 

at be¬ 
ginning. 

per 

lamb. 

per lot. 

L.ot 1 . 

Pounds. 
3,821 i 

Pounds. 

1 900 

Pounds. 

96.4 

Pounds. 

31.0 

$5.90 

Lot 2 ....................... 

3,710 

1 1,459 

99.6 

31.3 

11.60 

T.ot. a . 

3,646 

1 1,335 

96.9 

30.2 

10.91 

I^ot4... .. . .. 

3,665 

1 1,361 

09.1 

31.8 

11.74 

Lot, 6. 

3,695 

1,236 

99.2 

30.2 

9.08 
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Fattening range lambs (pp. 436-461).—A teat was made with 120 
Montana range lambs to learn whether such lambs coaid bo profitably 
fattened under ordinary farm conditions. After a preliminary period 
of Gdays, the test proper began November 16,1896, and covered 84 
days. The lambs weighed on ^n average 57.2 lbs. and cost in Montana 
on an average $1.25 per head. Lot 1 was fed linseed cake, wheat 
bran, corn, and oats 1:2:3:4; lot 2, oil cake, bran, barley, and oats in 
the same proportions; lot 3, bran, linseed cake, barley, and oats in 
the same proportions; lot 4, linseed cake and oats 1: 9. All the Jambs 
were given native hay in addition to the grain ration. They were fed 
in sheds with yards. The financial statement is the same as in the 
previous statement with the addition of bran at $6.50 per ton. The 
principal results are shown in the foPowing table: 


Summary of results of feeding Montana range lambs. 



Total foojl coii- 
Buiuod. 

Average 
weight 
at begin- 
iiing. 

A vorage 

Pioilt 


Graiu. 

Hay. 

gain 

perlaml). 

IMU* lot. 


Pounds. 

Pounds. 

Pounds. ! 

Pounds. 


Lot 1. 

5,127 

1.208 

58.1 1 

19.0 

$30.1C 

Lot 2. 

4,974 

1,200 

57.0 1 

18.5 

29.37 

Lot 3. 

5,127 

1 , lOfi 

57.0 

1 22.7 

32.9t- 

Lot 4. 

4,771 

902 

57.2 

18.9 

28.35 


A second test, under practically the same conditions as the preceding 
experiment, was made with 120 lambs divided into 4 lots of 30 each. 
The test, which was preceded by a i>reliininary period of 7 days, began 
November 8, 1897, and covered 112 days. The lambs weighed on an 
average 55i lbs. w^hen purchased. Lot 1 was fed linseed cake, wheat 
bran, and oats 1:2:3:4; lot 2, linseed cake, bran, barley, and oats in 
the same projmrtion; lot 3, bran, oats, and barley 3:3:4; lot 4, oil 
cake, bran, and oats 1:2:7. In addition, all the lots were fed mixed 
hay, in w hich clover predominated, and sorghum silage. The financial 
statement is based on linseed cake at $22 i)er ton, wlieat bran $7.50 
per ton, corn 22 cts. per bushel of 56 lbs., barley 20 cts. per bushel of 
48 lbs., oats 17 cts. per bushel of 32 lbs., mixed hay, clover^ and tim¬ 
othy $4, and sorghum silage $1.20 per ton. The results are summarized 
ill the following table: 


Summary of results of feeding Montana range lambs. 



Total fooil conHiimcMl. 

Grain. Hay. | Silage. 

Average 
weight 
at begin¬ 
ning. 

Average 

gain 

per Iamb. 

Profit 
per lot. 

Lot 1. 

Lot 2... 

Lots. 

Lot 4. 

Pounds. 
6,330 
6,250 
6,005 
6,252 

Pounds. 
2,771; 
2,773 
2,735 
2,655 ! 

Pounds. 
1,024 
1,026 
1,034 
1,026 

Pounds. 
61.6 
61.2 ! 

61.4 

60.4 

Pounds. 

35.1 
81.8 

29.1 
35.7 

$56.20 

50.81 

51.55 

51.76 
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The author discusses the tests as a whole and draws the following 
general conclusions: 

*‘(1) JJoth range lambs and bomo-growu lambs are well adapted for feeding. 

**(2) The value of the increase made from feeding lambs in our State is more than 
the cost of the food used in making it. 

‘^(3) The eoarse cereals which Minnesota jirodiices are well adapted to the 
fattening of lambs when suitably blended. 

'^(4) When lambs are being fattened, considerably superior gains will be obtained 
when the grain food contains at least 10 per cent of oil cakt‘.. 

‘^(5) Oil cake, barley, and oats, suitably blended, with or without bran, makes an 
excellent grain food for fattening lambs. 

^^(6) While, good gains may be secured by feeding oats and oil cake, suitably 
blendeil, the dearness of the mixture makes it too costly to furnish the higln*st 
profit. 

(7) Excellent gains can bti secured when fattening lambs in our climate in the 
absence of lield roots or silage. 

“(8) lliidi r the conditions which have jirevailed during tln^ past three years, an 
average of about $1 per hea<l (;ould be secured from feeding lambs jutlicitinsly for 
about 100 days,” 

Peanuts, cowpeas, and sweet potatoes as food for pigs, J. F. 

DuoaAU {Alabama Collerje Sta. BaL 93, pp, 115-131).—Fevdiiuj expert- 
ments tvHhpeanuts (pp. 117-121),—Immediately after weaning 0 Poland 
China pigs were hurdled on a field of Spanish peanuts and given some 
shelled corn in addition. The test began in September and covered (> 
weeks. The peanuts were eaten readily from the first and as long as the 
vines remained green a considerable portion of the leaves was also 
eaten. The yield of peanuts was 62.6 bu. per acre. The 6 pigs weighed 
at the beginning of the test 184.3 lbs,, and gained 196,4 lbs., consuming 
373 lbs. of shelled corn, besides the peanuts and some foliage from 7,673 
sq. feet. That is, 1.4 lbs. of peanuts and 1.9 lbs. of corn, together with 
an unknown (juantity of peanut foliage, were consumed per pound 
of gain. Valuing the corn at 40 cts. per bushel and the pork at 
3 cts. i)er pound, the profit from the i>eanuts was $3.23 or at the rate of 
$18.34 i)er acre. The author points out that this was poor sandy 
upland which would not have produced over 200 lbs. of lint cotton per 
acre worth $10 to $12. The expense of cultivating the peanuts was 
less than for a similar area of cotton and in addition the soil was 
benefited by the manure and the peanut vines. 

To compare peanut pasturage and corn meal a second test was made 
with 6 Essex pigs of about the same age, divided into 2 lots. Lot 1 was 
hurdled on peanuts which were planted the last of June following 
wheat, and given as much com in addition as the pigs would eat. 
Lot 2 was hurdled on peanuts but given no grain. After a preliminary 
period of a week the test began November 4 and continued 4 weeks. 
Lot 1 grazed over 2,025 sq. ft. of peanuts and gained 38.6 lbs., consum¬ 
ing 2.06 lbs, of corn per pound of gain in addition to the peanilt 
forage. Valuing the corn and pork at the prices given above, the 
peanuts yielded a profit of $10.94 cts. per acre. Lot 2 grazed over 
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3,517 sq. ft. of peanuts, making a gain of 21.1 lbs. This was equivalent 
to a profit of $7.83 per acre. In the autlior’s opinion, owing to an 
exceedingly dry summer, the yield of peanuts was only about half what 
it would have been under usual conditions. He believes that pigs 
under 100 lbs. weight would make pork worth from $12 to $20 on an 
acre of peanuts, provided they were fed a moderate allowance of corn 
or corn meal in addition. 

In the third teat unhulled peanuts and corn meal were compared. 
For 6 weeks the 2 lots of pigs used in the previous test and a third 
lot of the same age and breed were fed the following rations: Lot 1 
unhulled peanuts and corn meal, equal parts; lot 2 peanuts alone, and 
lot 3 corn meal. The gains made by the 3 lots were 84, 69.5, and 8.6 
lbs., respectively. The food consumed per pound of gain by the cor¬ 
responding lots was 3.7, 2.8, and 10.7 lbs. The author calculates that 
when fed peanuts alone the young pigs were able to make a growth of 
9 lbs. per bushel of peanuts, equivalent to a profit of 27 cts. per bushel. 
Although the addition of corn to the peanut ration increased the gains, 
they were produced at a greater cost. The pigs fed exclusively on corn 
gave very poor returns. In the author’s opinion this test shows the 
bad effects of long-continued feeding of corn alone. 

Feeding experiments with cowpeas (pp. 122-125).—Six Essex pigs of the 
same litter were divided into 2 lots of 3 each. Lot 1 was fed shelled corn 
ad libitum^ and lot 2 was hurdled on a field of cowpeas and given corn 
in addition. The test covered 6 weeks and was preceded by a prelimi¬ 
nary period of 7 days. At the beginning of the test the leaves of the 
cowi)ea8 were all green and only about half the peas seemed mature, 
although the others had attained full size. While the leaves remained 
green they were readily eaten. In the latter half of the experiment 
only the peas were eaten. Loth lots of i)ig8 received salt and wood 
ashes. The lots averaged about 150 lbs. at the beginning of the test. 
Lot 1 gained 45.2 lbs., consuming 263.8 lbs. of corn, or 5.86 lbs. per pound 
of gain; and lot 2 gained 122 lbs., consuming 374 lbs. of corn, or 3.07 
lbs. per pound of gain. Lot 1 grazed over 7,280 sq. ft. On the basis 
of the yield from a similar field, this area would have produced 132 lbs. 
of cowpeas. In other words, 1.1 lbs. of cowpeas were consumed per 
pound of gain in addition to corn, or a total of 4.17 lbs. of corn and 
cowi)eas. It was calculated that the cowpeas would return $10.65 per 
acre in pork. This, in the author’s opinion, is not a large return, but 
it should be l^orne in mind that the land was enriched by the cowpea 
vines and by the manure from the pigs. 

To compare the value of ground cowpeas and corn with ground corn 
alone a further test was made with the same pigs. Lot 1 was continued 
on an exclusive corn ration and lot 2 was fed ground corn and ground 
cowpeas 1:1. The test covered 70 days and was preceded by a prelim¬ 
inary period of 7 days. Lot 1 gained 68 lbs., consuming 548.2 lbs. of 
com, or 8.06 lbs. per pound of gain. Lot 2 gained 108 lbs., consuming 
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569.9 lbs. of corn meal and ground cowpeas, or 6.28 lbs. of the mixture 
per pound of gain. The nutritive ratio of the ration fed to lot 1 was 
1:9. 7 and of lot 2, 1:6.2. 

It was planned to duplicate this test, comparing cowpea pasture 
with corn meal with 2 Essex sows with litters of 6 and 7 pigs, respec¬ 
tively. The test was discontinued after 3 weeks owing to the death of 
one of the sows. During this time the sow and 6 i>ig8 fed corn in addi¬ 
tion to cowpea pasturage gained 29.9 lbs., while the sow and 7 i)igs fed 
corn alone lost 9 lbs. 

Sweet potatoes th. corn meal (i)p. 126-129).—The 6 Poland-China pigs 
used in the first test recorded above were divided into 2 equal lots 
weighing 191.5 lbs. and 189.2 lbs., respectively. After a prelimi¬ 
nary period of 1 week the test began November 4 and covered 2 
periods of 28 days each. During the first period lot 1 was fed sweet 
potatoes and ground peas, 3:1, and lot 2 was fed corn meal and cow- 
peas 1:1. Both lots were given all they would eat. Owing to the 
different character of the rations it was not found possible to give them 
the same amount of dry matter. During the second period the rations 
were reversed. During the whole test the pigs fed sweet potatoes and 
cowpeas gained 65.8 lbs., consuming 877.7 lbs. of food, or 13.34 lbs. 
(equivalent to 6 lbs. dry matter) per pound of gain. The pigs fed corn 
meal and cowjieas gained 130.2 lbs., consuming 520.8 lbs. of food, or 4 
lbs. (equivalent to 3.6 lbs. dry matter) per pound of gain. The author 
attributes the poor gains made on sweet iiotatoes to the fact that the 
pigs could not eat a sufficient amount of the bulky ration, and believes 
that more favorable returns would have been obtained with a ration of 
ecjual parts of sweet potatoes and cowpeas. It was calculated that the 
sweet potatoes returned only 13 cts. per bushel. 

‘‘This does uot imply that sweet potatoes can not be j’l’olitably employed as food 
for hogs; but a protit is possible only by saving the expense of harvesting, the 
heaviest single item of expense in sweet-potato culture. If the hogs do the rooting, 
the sweet potato is doubtless a cheaper food than corn on some sandy soils that 
yield 10 to 15 times as many bushels of sweet potatoes as of corn. The vines are 
also valuable as food for hogs. 

“The value of sweet potatoes will be enhanced hy feeding with them a liberal 
allowanee of cowpeas or peanuts, which supply the nitrogenous material in which 
the sweet potato is deficient.'^ 

The pigs used in the various tests were slaughtered and the total 
dressed weight was recorded, as well as the ratio of the lungs, heart, 
liver, spleen, kidueys, etc., to the total weight. 

The author discusses the effect of cowpeas and peanuts on the quality 
of pork. The average melting point of leaf and body lard from pigs 
fed corn meal and cowpeas was 45.3° C.; from pigs fed corn alone, 
43.7°; from pigs fed peanuts and corn, 40.6°, and from pigs fed peanuts 
alone, 24.6°. 

The author remarks that it is a common practice among farmers when 
pigs have been fed peanuts, sweet potatoes, and acorns to give them 
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corn alone for several weeks before slaughtering. This is done to harden 
the meat. With the view of obtaining information on this point, 1 pig 
each from the lots fed cowpeas and corn meal, peanuts alone, and pea¬ 
nuts and corn meal was fed corn only for a mouth before slaughtering. 
The melting point of the lard from the 3 pigs was 43^, 38 ./>o^ and 37^, 
respectively. Cooking tests were made of the pork from the diiferent 
pigs. 

'^Cowpciis fe<l with corn did not injitrionsly aftect the quality-of pork or lard. 
Peanuts when fed with corn greatly softened the pork and lard. The softening effect 
of peanuts was still greater when tlu'y constituted the sole food. This 8oft(‘ning 
effect of peanuts was not corrected by feeding exclusively on <;orn for a month before 
the date of slaughtering. . . . I^ard from exclusive peanut feeding snlidilied only 
during the coldest weather of February, at other times in February and March 
becoming almost a semiliquid. The low melting point or want of firmness of lard 
made from peanuts injures its sale. However, cooking tests fail to reveal any real 
inleriority.’’ 

Some experiments with poultry, C. 1). Smith, C. S. Brooks 
{MiiMgan iSfa, Ihd. pp. f f), —The authoivs describe the station 

l)oultry liouse, discuss several trials with incubators, and report a num¬ 
ber of feeding experiments with poultry. The chemical (composition of 
eggs of different breeds and under different conditions of feeding is 
also given. 

Coaraely cracl'cd vs, finely ground grain for young chickens. —Eighty- 
six Barred Blyniouth llo(iks and 14 Golden Wyandotte chickens were 
divided into 2 etpial lots 10 days after liat(*bing. Lot 1 was fed (misely 
cracked corn from which the meal was sifted and an equal weight of 
clean wheat screenings; lot 2 was fed corn and wlieat in the same pro- 
l)orti(ms, the grains being ground to a (mrse Hour. In addition both 
lots were given enough sweet skim milk to thoroughly moisten the 
grain, and the same amounts of oyster shells, finely cut green bone, 
lettuce, and <*abbage. 

At the begiimingof the test, which lasted 7 weeks, lot 1 weighed 5.7 
lbs. and lot 2 5.8 lbs. During the test 7 chickens in lot I and 0 in lot 
2 died. At the close of the test lot 1 weighed 49.8 lbs. and had eaten 
39.25 lbs. of wheat screenings and the same (quantity of corn. Lot 2 
weighed 59.5 lbs. and had consumed a ])ound more of each of the grains 
than lot 1. The conclusion is reached that there was a slight advan¬ 
tage in grinding the grain for young chickens. 

Immediately after the close of this test a comparison of wheat and 
cracked corn Vas made with the same lots. The test was divided into 
2 periods of 6 weeks each. Lot 1 was given whole wheat and lot 2 
coarsely cracked corn, each lot b( 3 iug fed the same amounts of lettuce, 
cabbage, rhubarb, oyster shells, and green bone. In the first period 
lot 1 gained 51.7 lbs., consuming 2.8 lbs. of wheat per pound of gain. 
Lot 2 gained 117 lbs., consuming 2.77 lbs. of corn i)er j^ound of gain. 
During the second period lot 1 gained 72.5 lbs., consuming 2.62 lbs. of 
wheat per pound of gain, while lot 2 gained 83 lbs., consuming 2.5 lbs. 
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of corn per pound of gain. The amounts of lettuce, green bone, etc., 
consumed are recorded and were quite considerable. 

In the author’s opinion there was no great difference in the feeding 
value of the wheat and corn. ^‘The gains made were satisfactory and 
again point to tlie advantage, if not the necessity, of variety in the 
ration of growing fowls.” 

The feeding of the 2 lots was (‘ontinued to see if more food was 
required for a pound of gain as the chickens grew lieavier. Both lots 
were fed oyster shells, green bone, sunflower seed, and turnip tops in 
addition to the grains, lii 3 weeks lot 1 gained 21.8 lbs., consuming 
6.5fl lbs. of grain per pound of gain. Lot 2 gained 23,5, consuming 5.8 
lbs. of <iorn per pound of gain. These figures are significant and go 
far to show that one of the most common mistakes in poultry fattening 
is holding the chickens too long in the fall.” 

Relative (fains of young dnclcs and chickens .—A lot of 39 ducks 2 weeks 
old at the beginning of the test was compared with an equal number 
of chickens of the same age in order to learn which could be more 
profitably fattened. The ducks were given middlings, corn meal, and 
bran, together with necessary grit and green food. They ha<l the run 
of a small yurd. The (diic.kens were fed bran and relatively more corn 
meal than the ducks, but had no middlings, They were allowed the 
run of a small grass plat and were also given lettuce. At the begin¬ 
ning of the test the ducks weighed 13.25 lbs. and the eliickens 7.5 lbs. 
in 5 weeks the diuiks were nearly ready for the early market and had 
gained 10S.75 lbs. They had eaten 41.3 lbs. of corn, 93.1 lbs. of 
middlings, 43.4 lbs. of bran, 59 lbs. of lettuce, and 88 lbs. of skim milk. 
The total cost of a pound of gain was 1.9 cts. In the same period the 
chickens had gained 39 lbs. and had consumed 52.2 lbs. of corn, 25.9 
lbs. of bran, 49 lbs. of lettu(*e, and 44.3 lbs. of skim milk. The total 
cost of a pound of gain was 4.84 cts. The financial statement is based 
on corn ami bran at $14, and middlings at $15 per ton, milk at 20 
cents per hundred, and lettuce at 1 cent i)er pound. The ducks gained 
much more rapidly than the chickens and the gains were more econom¬ 
ically made. The chickens were not large enough for market at the close 
of the test and the feeding was continued for some time before they 
were sold. The gains made and the cost of gain are briefly reported. 

Feeding laying hens .—Three lots of hens, each made up of 4 Minorcas, 
4 White Plymouth Bocks, 9 Barred Plymouth Rocks, 5 Light Brahmas, 
8 grade Plymouth Rocks, and 5 crossbred Buff Wyandotte-Light 
Brahmas, were fed 6 months under the same conditions. Lot 1 laid 
2,228 eggs; lot 2, 2,362, and lot 3, 2,288. 

While this diffcrenct^ is not largo, had a change in condition, whether of feeding 
or some other item involvtMl in the care been made between these pens, the <lifteienco 
would have been largo enough to be considered somewhat signiftcant. The fact that 
it occurred when all known conditions were alike teaches again the danger of 
drawing conclusions from the results of one experiment.’’ 
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A comparison was also made with Golden Wyandottes, Single>Oomb 
Brown Leghorns, and Barred Plymouth Kocks. The 3 lots received 
the same care and same rations. They were given a mixed diet con¬ 
taining as great a variety of food as possible, consisting of corn, oats, 
bran, wheat, and linseed meal. The test covered a year. 

'‘The AVyandottes laid in the year .3,555 eggs, Aveighing 451.8 lbs.; the Leghorns 
laid 3,225 eggs, weighing 322.5 lbs., and the Plymouth Rocks 3,360, Aveighing 419.2 
11)8. The hens wore fed alike and consumed approximately the same quantity of 
food. The . . . record shows a marked difference of bn*-ed8 in the number of eggs 
laid.^’ 

Winter feeding of capons. —A test to see whether feeding could be 
profitably carried on in winter was begun September 1 with 50 capons 
of a number of difierent breeds. During the test, which closed March 
1,9 capons died. The total food consumed was as follows: 743 lbs. 
corn, 230 lbs. table scraps, 120 lbs. wheat, 74 lbs. bran, 80 lbs. oats. The 
capons were worth at the beginning of the trial $10.20; their average 
weight was 2.55 lbs. At the close of the test the average weight was 
8.2 lbs. Bating corn at 70 cts., wheat at 05 cts., bran at 70 cts., and 
oats at 20 cts. per bushel, and table scraps at 2 cts. a iiound, the total 
profit of feeding the (?apons was calculated to be $5.22. 

Chemical composition of eggs. —The chemical composition of eggs of 
a number of breeds was determined by L. A. Chittenden and reported 
by the authors. The eggs laid by the difierent breeds were found to 
have approximately the same composition. The efiect of the char¬ 
acter of the rations on the composition of eggs was also tested with 
two lots of Barred Plymouth Kocks, Wyandottes, and Brown Leghorn 
chickens. The test covered 0 weeks. Lot 1 was fed meat scraps, wheat, 
and linseed meal, 1:8:1. Lot 2 was fed corn, tallow, and rice meal, 
7:1:2. Both lots were given lettuce and oyster shells in abundance. 
The coin])osition of the eggs is reported in detail. No marked varia¬ 
tion in the composition of the eggs due to difierent rations was 
observed, but the test is not regarded as conclusive, since it was of 
short duration. 

On the composition and food value of native beans, Balland {Compt. Bend. 
Acad. Sci. Paris, {189S)j So. 1ft, pp. rhi2-ftS4). —The maximum and minimum com¬ 
position of Froueb i)oaus is reported. 

Complete bread, A. Pelli (Salute Pub., 11 (1898), So. 1. pp. 1-2)). —A eomparison 
of ordinary l)read Avith that made by the " antispire system. 

The bread question, 1.'. Milonk (Keforma Chim., 1 (1897), pp. 419-420). —A discus¬ 
sion of the '' anti^Xnre^’ system bread. 

Wheat bread, Tison (Jour. H}fg.,28 (1898), No. 11f?, pp. f*61-563). 

Utilization of by-products of the dairy, II. E. Alvoud ( U. S. Dept. Agr. Yearbook 
1897, pp. 509-528). —'fho food value of skim milk, Avhey, and buttermilk is discussed. 
In addition to the value of thrse materials as food for animals, attention is called to 
their use for a number of manufactured i»roducts. The value of skim milk as a 
fertilizer is also noted. 

^ The needs and requirements of a control of feeding stuffs, E. W. Atxen ( U. S. 
^ept. Agr. Yearbook lS97,pp. 421-428 ).— The variation in composition of concentrated 
feeding staffs owing to changes in manufacture or adulteration is pointed out and 



POODS—ANIMAL PRODUCTION. 583 

the need of State control similar to that of fertilizers is insisted upon. It is noted 
that in many cases inferior goods are sold under names which are delusive. So- 
called condimental feeding stuifs are also discussed. As shown by analysis, these 
materials have comparatively little feeding value as compared with their price. 
The medicinal substiinces which they contain are of doubtful value and, as shown by 
tests, they do not produce the improvement which is ebnmed for them. 

Composition and nutritive value of millet, Halland (t/omp/. Jiend. Acad, Sd, 
PariSy 127 (1898)j No. 4 , pp. 239^240). — The maximum and minimum composition of 
African, French, Italian, and Turkish millet is reported. 

On the quality of the so-called molasses feed, now found on the market, 
M. Wkibull {Tidakr. LandtmdnylG (1898), No. 24, pp. 423-426). —Ten samples of dif¬ 
ferent origin were examined and analyzed, and only throe samples wme found of 
stundiird (juality, made up of beet molasses, wheat bran, and })alm-nut meal, in the 
proportions of 50:40:10. 

Investigation of the milling products of rye which are used as feeding stuffs, 

B. ScilULZK (Ztachr. Landw. hammer Schleaien, 7898; aba. in Cenlhl. Agr. Chem., 27 
(1808), No. 11,pp. 746-731). —A report of the examination of a large number of sam- 
pb‘H of rye bran, etc. The various causes which injure such feeding stufts are 
pointed out. 

Nutritive value of mushrooms, Mauy H. Aiiel (Atoer. Kitchen Mag., 9 (1898), 
No. 4,pp. 127,128). —A general discussion of the subject. The aiitbor calls attention 
to the fact that the ucdual amount of nutriment in mushrooms is Kiiiall. 

Chicory: Its manufacture, sophistication, and adulteration, A. Rufi in (Bui. 
Assoc, ("him. Sacr. et Distill., France, 16 (1898), No. 1, p. 107). —A note on a paper 
presented before the Society (/himiqiio du Nord de la France, and also tin*. Societd 
indnstrielle du Nord dc la France. 

Preservation of eggs (Jour. Soc. Arts, 46 (1898), No. 2363, p. 370; aha. in Jour. Soc. 
("hem. hid., 17 (1898), No. 3, pp. 261, 262), —A brief account of experiments previously 
noted from another source (E. 8. U., 9, p. 981). 

Poods, A. F. Buubakku (Sci, Ama\ Sup., 46 (1898), No. 1196, pp. 19179-19182). — 
A lecture delivered at the Drcxel Institute, Fliiladelpliia, and r<*\ ised by the autiior 
for publication. 

Food and feeding, 8111 H. Thompson (London: F. Harne .f- To., 1898, 9 ed. rev. 
and enl.,pp. 312). 

The feeding of farm animals (Rpt. Agr. New Brunswick, 1897, pp. lSS-20S),—^T\ivi 
is a reprint of U. 8. Dept. Agr., Farmers’ Bulletin 22. 

The principles of stock feeding, W. J. Spili.man ( IVashington Sta. Bui. 29, pp. 
31). —A geueral treatise on the subject. Among the points covered are the composi¬ 
tion of the animal body, uses of foods, constituents of feeding stuffs and the functions 
of each, compounding rations, feeding standards, and rearing calves. The amount of 
digestible nutrients in a number of feediug stuiFs are shown and a number of feed¬ 
ing standards for various farm animals are quoted. Some of the points are discussed 
with special reference to conditions prevailing in the State. 

Contributions to the comparative physiology of digestion. II, An enzym 
in the liver secretion of Helix pomatice which dissolves cellulose, W. Bikdkr- 
MANN and P. Moritz (Arch. Physiol. [Pfiiiger'], 73 (1898), No. 5-6, pp. 219-287). 

Increase in body weight by transformation of fat into glyoogen, C. Bouchard 
(Compt. Rend. Acad. Soi. Paris, 127 (1898), No. 14, pp. 464-469). —Experiments are 
reported in wdiieh a rabbit, a mouse, and dogs were fed fat. The conclusion was 
reached that under certain conditions sugar oaii he formed from fat. 

Observations on the supposed transformation of fat into glycogen, M. Bkr- 
THELOT (Compt, Rend. Acad. Sci. Pans, 127 (1898), No. 15, pp. 491-496). — A discussion’ 
of the question of the formation of sugar from fat proposed by C. Bouchard. (See 
above.) 
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History of cattle and their rdle in civilization, Ciiestku (ITistoire et r6le du 
hanifdans Ja civilization. Paris: Schleicher Ft'hreSf 189S). —This is a volume of Livrea 
dH)r do la Science; rev. in Jonr. Hyy. US {1898)^ No. 1154^ pp. 017-521. 

Studies of Bos (brachyceros) europaeus, the wild form from which the do¬ 
mestic cattle of Europe are descended, L. Adametz {Jour. Landw.j48 {1898), No. 
S,pp. 269-320, pU. 2). 

Some deductions drawn from the weight of slaughtered cattle, P. Falk 
{Zischr, Fleineh n. Milchkyff., 8 (1898), No. 10, pp. 182-187). —The weight of tlie con¬ 
tents of the intestinal truest and of the blood and organs is reported in a nnniber 
of cases. 

Pork production, F. 1) Cohurn {Kansas State Bd. Ayr. Quart. Ilpt. 1898, Sept., pp. 
227, jigs. 39). —Raising i)igs in Kansas is discussed at considerabJi^ length. Many 
papers on raising pigs, pig feeding, diseases of pigs, and other general topics are 
quoted. 

Eggs and poultry {Bpt. Com. Agr. and Dairying Canada, 1897, pt. 8, pp. S3, figs. 
12). —Among other topics the numi>er of eggs imported into Great Britain, the prices 
received, preservation of eggs, packing egg.s, the value of poultry imported by 
Groat Britain, ami fattening of turkeys are discussed. Articles on eggs in winter 
and choice poultry, by A. G. Gilbert, are quoted. 

Determining the age of poultry and game, W. Nikiikl {Zischr. Fleisch n. Milchhyg., 
9 {1898), No. 2, pp. 21-27, figs. 7). —The methods discussed include difference in the 
wing feathers, spurs, etc., of birds of different ages. 

A manual of hygiene and sanitation, S. Egbert {Philadelphia iS' New York: Lea 
Bros. Co., 1898; rev. in Amer. Kitchen Mag., 10 {1898), No. 3, p. 112). 

Abstract of a description of a respiration calorimeter furnished by Professors 
Atwater and Rosa, C. h". Lan(AVOHT11y {Jour. Amer. Chem. Soc.,20 {1898), No. 9, pp. 
681-687).—K brief description of this apparatus (E. S. R., 9, p. 863), with the results 
of a number of tests of its accuracy. 

Dairy and food commission, .1. il. BLAcn<BURN {Ohio State Dairy and Food Com. 
Bui. 3, pp. 13). —In addition to brief statements concerning adulterated butter, 
poisonous butter color, ni^w vinegar law, and oleomargarine, and certain drugs and 
medicines, the bulletin contains jin account of the prca'cedings instituted in Ohio 
against the manufacture of a well-known proprietary medicine. Brief statcineiJts 
are also made concerning samples procured in a number of cities for iusjxK'tion. 

Twelfth Annual Report of the Ohio Dairy and Pood Commissioner ( Ohio State 
Dairy and Food Com. Upt. 1808, pp. 232). —Statements are made concerning the samples 
of oleomargarine, whisky, sugar, patent medicines, tea, baking powder, tainted 
meats, Havoring extracts. Hour, candy, cheese, aud vinegar examined, and court 
decisions are noted. The report of the State Dairy and Food Commission chemists 
on a number of foods and drugs analyzed is given in detail, cases of the violation of 
law prosecuted are cited, and the expenditures in prosecuting the same. 


DAIRY FARMIHG-DAIRYING. 

Feeding experiments with cows at the experiment farm at 
Lauchstadt,'*F. Albert and M. Maercker (Landw. Jakrh.,127 {ISfJS)^ 
No. 1-2., i)p. 188-208). —The object of this experiment was to study 
the effect on milk production of increasing the fat in the ration. Ton 
new milch cows were used, 5 Sinimenthaler and 5 Altmiirker. The 
experiment began early in February and lasted until the middle of 
June. The plan was to feed all of the cows alike, giving a constant 
basal ration of sugar beets, hay, and straw. To this was added in the 
preparatory period rape-seed cake, cotton-seed meal, and wheat bran, 
giving a total of 3 kg. of protein per 1,000 kg. live weight. The fat 
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conteut of the coarse fodder was left out of account, as this was constant 
in all the periods. It was 0.5 kg. in the preparatory period. In sub¬ 
sequent i)eriod8 palm-nut cake and two kinds of cocoanut cake were 
substituted for a portion of the grain ration, so as to maintain the 
I)rotein content exactly the same as in tlie jireparatory i)eriod, and to 
increase the fat content of the ration up to 1.706 kg. per 1,000 kg. live 
weight. In the second and the last periods disembittered lupine was fed 
with the basal ration of coarse fodder and wheat bran, giving a ration 
relatively i)oor in fat. The changes from one ration to another were 
made gradually and were not accompanied by any apparent disturbance 
of the (iows. 

A summary ol* the average results with each cow is given in the 
following table: 


Effect on milk of feedintj rations rich and poor in fat. 


l*r('i)aratory piTimlH. 


I Katibn rich in fat, 1. | Ration poor in fat. 



AveragcH irom I’cb. 

kg. 1 

at. Ave.ragcs 

kg. fat. Av. 

Alarch 

pine; 

0.297 kg. fat. 

(’ow No. 




from Feb. 1.5-21. 

1-7. 



Av. Mari h 20-30. 


Milk 

Fat 

Fat 

Milk 

Pat. 

Fat 

Milk 

Fat 

! Fat 

j Milk 

Fat 

Fat 


yieUl. 

con¬ 

tent. 

Vio.ia. 

yield. 

c,on- 

tent. 

yield. 

yield. 

Con¬ 

tent. 

! yield. 

, yield. 

tent. 

yield. 


Kit- 

Per et. 

(hn. 

A'/;. 

Per et. 

Gm. 

Kg. 
13.42 

Pet' ct. 

1 t hn. 

1 A'//. 

’ 14.01 

Per ct. 

Gin. 

O.'i.'i. 

13.9 

2.83 

394 97 

13.87 

3.26 

452. 4 

3. 67 

1 492.7 

3.33 

465.87 

802. 

. 

Dry 


i>ry. 

3.18 


16. 33 

3.09 

602.9 

I 15.72 

3.24 

509.93 

I9n2. 

11.43 

2.55 

292. 7 

9. 75 

309.97 

10.9 

3. 28 

' 350.9 

! 10.61 

2.92 

309.80 

i95:i. 

6. 33 

3.04 

192.8 

6.43 

3.25 

208.8 

5. 82 

3. 73 1 216. 7 

: 6.03 

3. 70 

323.10 

3579. 

14.1 

i 3.04 

1 513.2 

14.7 

3.77 

554.0 

; 14.6 ; 

4.29 

! 627.5 

1 13.24 

4.17 

551.60 

1. 

19.0 

; 3.15) 

; 017.8 

19.4 

3.44 j 

667.7 

20.1 

3. 02 

; 607.1 

18.40 

2.87 

529. 00 

2. 

27. 7 

3.17 

877.9 

20.0 

3.22 1 

838.3 

! 21.5 

3.96 

; 871.5 

1 18.04 

3.07 

554.00 

3. 

loio 

1 2.79 

: 403.1 

17.7 

2.77 ! 

491.5 

1 18.8 j 

2.68 

503.5 

i 16.20 

2. 66 

1 430 60 

4. 

24.2 i 

2.87 

1 095.4 

23.0 ' 

2.93 1 

674.7 

I 20.4 1 

3.87 

' 789.6 

; 22.18 

2.84 

630.83 


21.0 

3.12 

054.4 

20.3 

3.26 

662.3 

1 21.3 1 

3.14 

1 670.4 

19.20 

3.20 i 615.30 

Averagt! 

1 

17.2 

3.03 

! w 

16.8 

3.21 

540.0 

j 16.32 

3.52 

573.88 15.36 

1 

3. 20 

492.06 


Cow No. 


Ration rich in fat, II. 

(^)coaiiiit cake; 0. 747 kg. fat. 
Av. April 16-28. 


Ration ricli in fat, III. 


Ration poor in fat. 


Cocoanut cake; 1.706 kg. fat. 
Av. Apr. 30-Mny 14. 


DiseinbittereU 
0.297 kg. fat. 
22-29. 


lupine; 
Av. May 



Milk 1 

Fal 

Fat 

Milk 

Fat 

Fat 

Milk 

Fat 

Fat 


yield, j 

content. 

yield. 

yield. 

faiuteiit. 

content. 1 

yield. 

content. 

yield. 


Kg. 

l*€r cent. 

Gm. 

Kg. 

Per cent. 

Gm. ! 

Kg. 

1 Per cent. 

Gm. 

655 . 

15.02 

3. 628 

544.9 

13.9 

4.42 

613.2 i 

14.7 

1 3.23 

473.3 

802. 

16. 00 

3. 297 

527.3 1 

12.3 

3.70 

468.4 ! 

14.0 

1 2.92 1 

408.2 

1952. 

10.34 

3.282 

,339.57 

9.5 

3.99 

378.5 ' 

10.7 

1 3.23 

346.1 

1953 . 

5.99 

3.901 

233.73 

4.9 

4.47 

220.0 

5.5 

1 3.87 

214.0 

3579. 

12.50 

4. 290 

536.25 

11.6 

4.60 

536.1 

12.5 

i 4.25 

529.5 

1. 

16. 58 

3.311 

649.07 

14.7 

3.84 

565.4 

14.7 

2.95 

! 433.7 


15.17 

3.571 

641.7 

12.5 

3.99 

497.5 1 

13.1 

2.93 

1 383.1 

3. 

15.38 

3.197 

491.7 

12.0 

3.43 

433.0 i 

14.1 

2.79 

j 393.6 

4. 

22.57 

3.144 

709.8 

18.5 j 

3 55 

658.3 ; 

20.5 

; 2.79 

1 573.4 

5. 

16.95 

3. 65C 

618.9 

13.7 

4.00 

548.9 > 

14.4 

' 3.30 

1 473.8 

Average 

14.65 

3.48 

509.29 

12.42 

3.96 

' 491.93 1 

1 

13.42 

3.15 

422.87 


Cows 655 to 3579 were of the Simmenthaler breed and 1 to 5 of the 
Altmarker. 

The authors conclude that a one sided increase of the fat content of 
the ration up to 1 kg. of fat per 1,000 kg. live weight had no influence 
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on the yield of milk, but that with a ration of 1.706 kg. of fat per 1,000 
kg. live weight there was a marked decrease in the milk yield. 

The effect of palm-nut cake and cocoanut cake in increasing the fat 
content of the milk the author regards as beyond question. As com¬ 
pared with the normal ration fed in the i)reparatory period, there was 
an increase in the fat content of the milk of 0.31 per cent with palm- 
nut cake, 0.28 per cent on the ffrst cocoanut-cake ration, and 0.75 per 
cent on the second cocoanut-cake ration which was unusually rich in fat. 

In regard to the total yield of butter fat, the conclusion is reached 
that the increase of the fat content of the milk which can be brought 
about at will by feeding rations rich in fat is almost without effect on 
the total amount of fat, and may result in a Ijnancial loss. . . The 
use of large amounts of expensive feeding stuffs rich in fat should be 
avoided, since the possibility of a one-sided increase of the fat content 
of the milk may lead to a positive loss.’^ 

A consideration of the Huctuatious in live weight shows that the 1 lb. 
of fat eaten daily by the cows on the ration richest in fat was not lost 
but was used for the production of body fat. The Simmenthaler cows 
were more sensitive to the fat in the ration than the others, as shown 
by the fact that they decreased 10 kg. per head in weight when palm- 
nut cake was replaced by disembittered lu])ine, while the Altinarker 
lost only 4 kg. In the first cocoanut-cake period the Simmenthaler 
gained 13.5 kg. and the Altmiirker 11.1 kg. each; and during the second 
cocoanut-cake i)eriod, on the ration richest in fat, the Simmenthaler 
gained 19.4 kg. and the Altmiirker 23 kg. each. The feeding left the 
Simmenthaler cows overfat and unfit for anything except butchering. 
The author believes the results suggest a possible means for rapidly 
fattening dry cows. 

Experiments on the question whether in feeding sesame cake 
there is a transmission of material to the butter which gives the 
Baudouin reaction, fl. Wbigmann {Milch Ztg,^ 27 {1898\ No. 34, pp. 
529-532 ).—[This much discussed question arises out of the regulation 
of the German oleomargarine law, passed in 1897, which requires the 
addition of sesame oil to all oleomargarine, as a means of identifying it. 
This is spoken of as the ^Matent coloring’^ of margarine; and the finding 
of the sesame-oil reaction in butter is taken as evidence that it has 
been adulterated with margarine.] 

An experiment was made with several cows in which a part of the 
grain ration of some of the cows was replaced by 3 kg. per head of 
sesame cake, ai? amount said to be three times as great as is commonly 
fed in jiractice. The milk from the sesame-cake feeding was creamed 
and churned separately and the butter tested for the characteristic rose 
color with furfurol and hydrochloric acid. - None of the samples of 
butter from the sesame-cake feeding gave a reaction immediately on 
mixing with hydrochloric acid and furfurol, and therefore it is consid¬ 
er^ that none of the samples of butter gave the sesame-oil reaction. 
These samples and also samples of butter produced without sesame-oake 
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feeding gave the reaction after a time (about 30 minutes) under certain 
conditions of temperature, strength of reagents, etc. This delayed 
reaction is believed to be due to a decomposition of the furfurol, as the 
reaction appeared sooner when large quantities of furfurol were present 
and when the butter was heated with the reagent. This was also borne 
out by experiments made with hydrochloric acid alone. 

These facts in regard to the reaction explain, the author believes, the 
finding of sesame-oil reaction in butter by other investigators when 
sesame cake was fed. Providing the reaction is made according to the 
prescribed method of the Imperial Health Office, the experiments 
indicate that no reaction due to the sesame-cake feeding will be found. 

The sesame-oil reaction in natural butter, Vietii (Milch Ztg.^27 
(1898)y No, 3(i, pp, 563,561 ).—The author cites a number of instances, 
among others, some in his own laboratory, in which natural butter from 
cows which had been fed sesame cake gave the sesame-oil reaction. 
He considers, for this reason, that the determination of the adulteration 
of butter with inargarin by the ^Hatent coloring” of the latter with 
sesame oil can not be regarded as an easy and reliable means. 

Experiments on the effect on milk production of feeding sugar 
beets and dried and ensiled diffusion residue, O. Kellner and 
G. Andba (Landw. Vers. Stat., 49 (1898), No. 6, pp. 402-418 ),—This 
experiment was made with 24 cows on a private estate, but was under 
the immediate supervision of the Hiickeru Station. The time of the 
experiment was divided into 4 periods of 20 days each, the first 8 days 
of each period being regarded as preparatory. The cows were all fed 
alike, receiving the same basal ration throughout and practically the 
same amounts of digestible nutrients in the different periods. The 
basal ration consisted of hay, straw, linseed meal, cotton seed meal, 
peanut meal, and wheat bran, to which was added, per l,fK)0 kg. live 
weight, 50 kg. of sugar beets in the first and fourth periods, 8 kg. of 
dried diffusion residue from a sugar-beet factory in the second period, 
and 76 kg. of ensiled diff*u8ion residue in the third period. The silo 
used was merely a hole in the ground, not walled up or plastered; the 
loss was 33 per cent in weight. 

The cows were milked three times daily and the weight of milk, spe¬ 
cific gravity, and fat content (the latter by the Gerber method) were 
determined. The total solids were calculated by Fleischmann’s for¬ 
mula. The results are given below: 

Besulta of feeding sugar heels and diffusion residue to cows. 
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The tables of composition do not indicate that the different rations 
had any noticeable effect on the composition of the milk. The conclu¬ 
sion is reached that both the dried and the ensiled diffusion residue 
were more favorable to milk production than sugar beets. Making 
allowance for the natural shrinkage in the yield, on the basis of the 
lirst and fourth periods, it is stated that as a result of the substitution 
of 4.4 kg. of dried diffusion residue in place of 27.5 kg. of sugar beets 
the milk yield increased 0.953 kg., and of substituting 41.8 kg. of 
ensiled diffusion residue for the above amount of beets it increased 
1.721 kg. per cow (of 550 kg. live weight) without any ])articular 
change in the (piality of the milk. In the second and third periods 
when diffusion residue was fed there was in general an increase in the 
live weight as compared with the first and fourth. 

Experiments on the effect on milk production of some new 
feeding stuffs, with special reference to the fat content, E. Eamm 
and W. Mintrop {Milch Zt<j.^ L>7 {1898), No. 33, pp. 513-519 ).—TIdlq 
object of this experiment was not only to compare certain new feeding 
stuff’s, as cocoa-molasses, molasses-distillery-refuse, blood-molasses, and 
corn bran, but also to study the effect on the yield and composition of 
milk of rations furnishing different amounts of fat and protein. The 
cocoa-molasses was prepared by mixing hot molasses with finely 
ground cocoa shells. Tlie molasses-distillery-refuse was the residue 
from the manufacture of alcohol from beet molasses. The blood- 
molasses was a mixture of blood, molasses, and refuse of cereals. 

The experiment began November 5,1897, and closed May 8,1898, the 
time being divided into 10 i)eriods of unequal duration, and the last 5 
days of each period being considered. Five cows were used, but owing 
to the condition of the cows, as subsequently developed, 2 had to be 
discarded in making up the averages. A basal ration of hay, cut 
straw, and sugar beets was fed throughout. The rations fed per 1,000 
kg. live weight and the yield and fat content of the milk are shown in 
the following table: • 


Effect of (tiffcnnt rations on milk production. 




Digestible nutrient.s in 
food. 

A ver- 
ngo 

Aver- 

Aver- 
Age 
yield 
of fat 
per 
1,000 
kg. live 
weight. 

Perio '. 

Food in addition lo banal ration, por 1,000 
Isg. live weight. 

Pro¬ 

tein. 

Fat. 

Nitro- 

gen- 

Iree 

extract. 

daily 
yield 
of milk 
|)or 
cow. 

age 

fatc.on- 
tent of 
milk. 

1. 

12 kg.malt sprouts... 


Kg. 

0.427 

uik 

Kg. 

15.317 

Per ct. 
2.957 
8.873 
3.437 

0^^176 
. 6993 

2. 

12 kg. cocoa-inolasses...1. 

1.414 

.637 

13.723 

10.244 

3. 

8 kg. roeoa inoIaaseH and 3 kg.pcaunt cako . 

2.486 

.719 

13.068 

1 12.748 

1 .7809 

4. 

8 kg. linseed cake. 

6.557 

1.126 

11.801 

12.979 

12.803 

2.990 

2.880 

1 .7036 

.6652 

5. 

8 kg. malt sprouts and 3 kg. linseed cake.. 

2.443 

.693 

13.710 

6. 

8 kg. mult Hpronts, 3 kg. linseed cake, and 
2 kg. molassesdisi jllory-refuse. 

2.008 

.706 

14.104 

11.828 

2.790 

.5029 

7. 

12kg.com bran. 

2.012 

.658 

15.260 

12. 162 

1 12.262 

2.327 
2.74 1 

.5013 

.5079 

8.■. 

8 kg. corn bran and 3 kg. linseeil cake _ 

2.275 

.847 

14.808 

0. 

8 kg. corn bran uinl 7 kg. blood-iiiolasses .. 

2.121 

.608 

16.451 1 

1 13.089 

2.990 

.6939 

10. 

12 kg. malt sprouta. 

j 

2.260 

.427 

14. 554 1 

10.546 

8. no 

.5824 
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The yield of milk fell off one-third in the seeond period on cocoa- 
molasses, believed to bo duo to the deficiency in protein. The addition 
of peanut cake in the following i)eriod resulted in an increase in yield. 
The corn bran had a favorable effect on the yield. The fat content of 
the milk showed wide iluetuations in diffenuit periods. Molasses is 
believed to have liad a favorable effect on the fat content wherever it 
was fed, while the corn bran tended to reduce the fat content. As to 
the effect of the lations rich in fat, it is Ixdieved that tliere was no 
apparent relation between the high fat content of the ration and the fat 
content of the milk. On the two rations rich in fat (periods 4 and 8) 
the fat content of the milk was below the average, while on the ration 
poorest in fat (periods 1 and 10) the fat content was above the average. 
The rations containing corn bran gave the largest ])roduction of solids- 
not-fat. The malt sprouts and linseed cake gave an increase in live 
weight when they were fed alone or when fed in combination with other 
feeds. There was a small decr ease in liv(i weighton the molasses rations. 

In conclusion, the authors state that in agreement with previous 
results a high fat content of a ration by no means resulted in the pro¬ 
duction of milk of a high fat content. It is believed, therefore, that 
little attention need to bo paid to the fat content of the ration beyond 
providing a certain minimum amount—i. e., 0.4 to 0.7 kg. per 1,000 kg. 
live weight, and that the nitrogen-free nutrients recpiired in excess 
of this can be more cheaply supplied in the form of carbohydrates. 

The different feeding stuffs are considered to have brought about 
unusually large differences in the percentage of fat in the milk. Ex(dud- 
ing the second ration, whi( h was low in fat, the fat content of the milk 
on normal rations ranged from 2.327 (x)eriod 7) to 3.437 i)er cent (period 
3), a difference of 1.11 per cent. This, it is believed, can not be 
attributed lo the slight differences in the (*omposition of the ration, but 
supports the theory that different feeding stuffs have a specific action 
sufficiently strong to affect the value of a ration. In determining the 
value of a feeding stuff, not only the proportion of nutrients must be 
considered, but also the specific action of the material, and this can be 
determined only by direct experiment, at least until we understand the 
principle on which this specific action rests. 

As to the relative value of the new feeding stuffs tested, the cocoa- 
molasses proved to be a good and cheap (concentrated feed for cows; 
the molasses-distillery-waste in the form in which it was used gave a 
negative result; the corn bran was eaten readily by the cows in large 
quantity without ill effect, and as it appeared to have a favorable effect 
on milk secretion it can bo recommended; and the blood-molasses is to 
be regarded as a most valuable concentrated feed. 

The comparative value of buckwheat middlingSi dried brew-. 
era’ grains, and Cerealine for milk and butter production, H. 
Hayward and K. J. Weld {Pennaylmnin Sta. Btd, 4Jy pp. 18^ dgm. 1 ).— 
The experiment was with 12 cows and covered 3 periods of 40 days 
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each. A constant basal ration of 3 lbs. corn meal, 1 lb. linseed meal, 
about 9 lbs. hay, and corn stover ad libitum was fed throughout. 
During the first and third ])eriods all the cows were fed 4 lbs. buck¬ 
wheat middlings per head in addition to the basal ration. During the 
second period 4 cows were fed the same ration as in the first and third 
periods, 4 were fed 4 lbs. brewers’ grains, and 4 others 4 lbs. Cerealiue, 
in place of the buckwheat middlings. Summaries of the rations actu¬ 
ally eaten, the computed digestible matter of the rations, and the yield 
of milk are i)resented in tabular form, and a diagram is given repre¬ 
senting the amount of fat produced by each cow throughout the 
experiment. Following are the conclusions reached: 

^^(1) The n‘sult8 of this exporiineiit iadiciito that, for milk and Imtter produc¬ 
tion, dried brewers’grains, buckwheat middlings, and Cerealino are equally valuable 
when fed judiciously, as part of a balanced ration. 

^*(2) So far as could Ix^ observed, none of these foods produced a dotriinental 
etfeet n})on the fla vor or (piality of the milk and butter. 

“(3) In view of the results stated, the ehoice of the above-mentioned foods 
would depend entirely u])ou their cost delivered at the railroad station. 

‘^(1) With prevailing prices for dairy products and food stuffs, and with good 
cows, mi Ik and butter can be produced at such a cost as to leave a considerable 
margin of profit for the dairyman.^’ 

Tests of dairy methods and apparatus, 3. W. Hart {South Caro- 
Una Sfa. Bui. pp. /.V).— The feeding and care of cows, the testing of 
milk, and making of butter, and other topics connected with dairying 
are discussed in a general way. Pasteurized milk was treated with 
ITansen’s lactic ferment,but it was<‘ousidered that this failed to improve 
the flavor of the butter. It was believed that better results were 
obtained by using a ferincntatioii starter from skim milk than by using 
sour buttermilk, sour cream, or leaving the ripening to the action of 
the germs adventitiously present. Experiments were conducted to 
compare difl'erent methods of making butter and to test different <*.rcam 
separators, (jhiirnings were made of whole milk and of cream obtained 
by deep setting and by the use of four ditterent separators. Of 17 
cliurnings of whole milk the buttermilk contained on the average 1.5 
per cent of fat, a loss of 30 per cent of the fat contained in the milk. The 
skim milk from 5 dee]) settings showed an averge fat content of 0.98 
per cent. It was thought that there was no difference in the churiia- 
bility of the cream from the various separators. In hot weather the 
use of ice in churning increased the quantity and improved the (piality 
of the butte 4 ’. Cream showing an acidity of 0.7 per cent by Farring¬ 
ton’s alkaline tablets yielded the most butter. In one experiment the 
the same quantity of milk, about 4 gal., was put in each of 2 chnrns, 
one having a capacity of 10 and the other 00 gal., the other conditions 
being as nearly identical as possible. Over 7 per cent more finished 
butter was obtained from the larger churn, hence the author conclndes 
that a churn should not be filled over one-third full. “The separator 
batter was usually scored higher than that made from whole milk, but 
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the difference was slight.” Of the 5 separators used the best results 
were obtained from the Alpha De Laval Humming Bird Separator, 
which left only 0.084 per cent of fat in the skim milk as an average of 3 
tests. difference was observed in separating the cream immediately 
after milking or after a period of V2 hours, but better results were 
obtained by heating the milk to 100^ before separating. 

Gravity or dilution separators, 11. II. WiN(f ( York Cornell 
ISta, Bnl. 151^ pp. fig, /).—Keference is made to work on cream 

raising by dilution reported in Bulletin 30 of the station (E. S. K.,4, j). 
301). Descriptions are given of Wheeler's Gravity Cream Separator, 
Uunt^s Improved Ventilated Cream Separator, and the A(]uatic Cream 
Separator, with the claims of the manufacturers. The lirst two ^‘sepa¬ 
rators” are considered similar in all essential features to the Cooley, 
Moseley, and other cans used in deep setting; the Aquatic differs in 
being provided with another smaller can intended to be tilled with ice 
and inserted in the large can as a cooler. Fifteen tests were made of 
the Wheeler and Hunt cans in comparison with Cooley cans, and 3 of 
the A({uatic. Tests of other cans were also made at various farms. 
The data obtained are tabulated and discussed. The followii;g con¬ 
clusions were reached : 

‘‘Gravity or clilntiou soparators aro merely tin cans in which th(^ separation of 
cream hy gravity process is claimed to be aided by dilution with water. Tuder 
ordinary conditions the dilution is of no benetit. It may be. of some use when the 
milk is all from ‘8tri])per' cows, or when the temperature of melting ice can not 
bo secured. Those cans not separators in tho universally accei)ted sense of that 
term, and can not rank in efficiency with them. They are even less efficient than tho 
hest forms of deep-setting systems, such as the Cooley Cr<*amer. They are no more 
efficient than tho old-fashioned shallow pan, but perhaps ivciuiro rather less labor. 
In all i^robability they would give better results if used witliout dilution and 
immersed in as cold water as possible, preferably icc w'atcr.'' 

The relation of certain bacteria to the production of butter, 

C. 11. Eckles (Ventbl Bakt, w. Far.y ^.Abt.,4 (icS/AS), No. I9^pp,730- 
734; 20, PP> 759-703 ),—Experiments are reported with the use of 4 
species of bacteria in butter making, viz, Bacillus subtilis, B. ruhjatuSy 
Ko. 13 obtained from milk from the Iowa Agricultural College cream¬ 
ery, and JJ. lactici acidl. Tlie effects of the lirst two were bad, produc¬ 
ing “butter of no market value. It is a signilieaiit fact that these are 
species closely connected with dirt and tilth.” The other two, both 
belonging to the lactic acid group, produced butter of flue (luality, with 
an unusually pleasant aroma. 

“The full effect of B, subtilis and B, nicseniericus vulgaUis is not 
reached until from 3 to 5 days after manufacture. This shows that au 
examination made at once after churning is misleading. No. 13, w^hich 
produces such a marked and pleasant aroma when grown in milk, gives 
much less aroma to butter than does No. 8, which has but slight aroma 
in milk.” 

12342—No. C-7 
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The idle of lactic-acid bacteria in cheese ripening, H. Weigmann 

{Centhl. Balt ti. Par., 2. Abt., 4 {1898), No. 15-^16, pp. 593^607; 17-18, 
pp. 669-674; and Milch Ztg., 27 {1898), No. 42, pp. 660-663; 43, pp. 673- 
675; 15, pp. 706, 707). —This is an extended discussion of the part played 
by lactic-acid bacteria in cheese ripening, with special reference to von 
Freiideureich’s work. The author concludes from his review of the 
subject and from his own work that— 

(1) The specific lactic-acid bacteria are not cheese-ripening bacteria, 
the form used by von Freudenreich in his experiments being only facul 
tative or more probably degenerate lactic acid bacteria. 

(2) Lactic-acid bacteria have an important role in cheese ripening, 
not in actually taking part in the ripening, but by directing the process 
in the right direction. 

(3) This function consists in eliminating certain forms of bacteria 
and fungi by the lactic acid formed, and providing an acid nutrient 
medium upon which only such bacteria and fungi can thrive as can 
withstand the acid or consume it. The inicro-organisins which consume 
the acid prevent its accumulation in too strong a degree, take part in 
the peptonizing and llavor-producing jnccesses, and enable other bac¬ 
teria or fungi whose activity was weakened by the acid to continue 
their work. 

(4) The specific characiter of a particular kind of cheese depends 
upon the predominating form of micro-organism which the manner of 
preiiaration and the handling of the cheese have brought about. 

Preliminary report of tests of tile Thistle milking machine, H. Martin y {Mitt, 
Dcut. Landw. Gesell., IS {1H9S), No. IS, pp. 2Sl-^2So; and Mitch Ztg., 27 {1S98), No. 42, 
pp. 657-GOO).—TVio tests of 77 and 40 days, respectively, were made on a private 
estate, 10 of the lioaviest milkers being selected from a herd of 120 Dutch cows. 
In each test the cows were milked in alternate periods by hand and with the 
machine. The results as to yield and fat content of the milk are fully tabulated 
for the individual cows. The machine was found satisfactory and did not cause any 
disturbance or shrinkage of the cows. There is believcKl to be greater difficulty in 
keeping impurities out of the milk, especially micro-organisms, than with hand 
milking, and it is recommended to pasteurize machine-drawn milk immediately 
after milking. It is questioned whether in the case of young cows machine milking 
will make as good milkers ns hand milking. As the machine is complicated and 
requires to be carefully looked after, the author doubts whether it simplifies or 
lightens the management of a dairy farm, provided good hand milkers can bo 
procured. 

Passburg’a dry milk (Trockenmilch), G. Baumkrt {Ztachr. Angew. Cheni., 189S, 
No. IS, pp. 297, Analyses are given of this product made by evaporating milk 

at a low tcmiptetature without the addition of any foreign material, and of tablets 
made from it by mixing with it a little cocoa, sugar, etc. The product is said to keep 
well. 

Preparation of casein from skim milk (Chem. Ztg., 22 {189S), No. 87, p. 9S0 ).— 
Three patents have been granted in England to H. Higgins for the preparation of 
casein from skim milk by means of hydrochloric acid, in the proportion of 5 lbs. of 
acid to 100 gal. of hot skim milk (130 to 140^ F.); and the manufacture of several 
dried food products from it, either alone or mixed with flour, rice, tapioca, sugar, 
aromatic substances, etc. 
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Comparative testa of butter fat, F. S. Shin eh (Soiifh Carolina Sta, Buh SSy pp» 
IS, 14 ).—A comparison of the liahcoc k test and the Adam’s gravimetric mctho<l on 
whole milk, skim milk, and Imttermilk. ** The Ilabcock method with the machine 
used gives very satisfactory results as compared with the gravimetric method/^ 
The average percentages of fat by the two methods wore as follows: 

Fat content by Babcock and yravinteiric analynia. 


"Whole milk. 

Skim milk by deep setting 
Buttermilk. 




i 

]*er cent. 

Per cent. ' 

Per cent. 

49 , 

4.77 

4.83 1 

0.06 

5 ! 

1.0b 

1. If. ! 

.10 

•* i 

1.50 

1. .58 1 

.08 


** These difterouces between the two methods are within the limit of error between 
duplicate determinations by the gravimetric method in current work.’^ 

Correction of the reading of the Babcock test for cream, W. J. Spillman 
(Washington Sta, BuL 3J, pp. S-dj). —It is pointed nut that while the 17.6 cc, jiipette 
used in the Babcock test delivers 18 gm. of milk, with cream “the pipette fails to 
deliver 18 gm. because cream is so much lighter than milk; hence the test reads 
considerably lower than it should, and the richer the cn‘am the greater the error/^ 
The author proposes to overcome this by correcting the reading by a table, which 
he gives for this pur{)ose. The table gives the correction to be made and the cor¬ 
rected reading for cream containing from 10 to over 70 per cent of fat. The method 
by which the table is calculated and its use in practice are explained. 

Effect of richness of cream on acid test, W. J. Spillman (Washington Sla. Bui, 
SSf pp. 5-7).—The failure to obtain uniform results with cream ripened to the same 
degree of acidity but differing in richness is explained on the ground that “ the acid 
of the cream is all contained in that part of the cream that would remain if the fat 
were all removed, i. c., in the serum,and that accordingly “ bacterial action has 
progressed twice as far in 60 per cent cream as in 20 per cent cream when they show 
tlie same degree of acidity by the test.^^ A table is given showing the actual degree 
of acidity of cream of different richne.ss as compared with 25 per cent cream testing 
6 degrees of acidity. The practical use of the table in butter making is explained. 

Testing of cream with Dr. Gerber’s acid-butyrometry, M. Kamritz (Milch Zig., 
S7 (1S9S), No. 44, pp. 694, 695). —A description of the method of testing cream with 
comparison with the gravimetric determination. 

Use of pure cultures in butter making, F. S. Coolky (Massachusetts State Bd. Ayr. 
apt. 1896, pp. 169-176). —A popuhir address on dairy bacteriology, in which is men¬ 
tioned a single comparative test of Conn’s Bacillus 41, natural ripening, and a 
bacillus isolated at the Massachusetts Dairy School at Amherst. The results showed 
only slight differences in the flavor of the butter. 

The practical side of dairy bacteriology, J. P. Shelpon (Dairy, 10 (1S9S), No, 
118,pp. 279,280). —A popular article. 

Report of Swedish butter exhibitions for the year 1897, N. EngsthOm (Meddel. 
K. Landtbr. Styr., 1898, No. 44, pp. 44). 

Colored spots in cheese, R. A. Pearson ( U. S. Dept. Agr., Bureau of Animal Indus¬ 
try Giro. 24,pp. 6). —A description based upon reports received at the office of cheese 
rust or colored spots of ch(‘ese, with evidence of the bacterial cause of the affection 
and a discussion of remedial and preventive measures. So far as is known, these 
spots do not have any effect on the consumer.”' The destruction of the objection-^ 
able germs by the thorough cleaning and disinfection of factories is considered the 
only perfect remedy. 

The spread of typhoid fever by milk, Rapmund (Ztsohr. Medicinalheamie, 1897, 
No. 15; dbs. in Hyg, Rundschau 8 (i898), No. 7, pp. S51-S5S). 
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The dairy Interests of the United States, PI. E. Alvoud {MassBachuseUft State Bd, 
Jfjr. Bpt. lS90jpp. I JO-104), —Au addroBS delivered before a public mooting of the 
State Board of Agriculture reviewing the growth of the dairy interests of the United 
States during the last seventeen years and considering some of the reforms and 
iiiiprovements desirable or essential to future welfare. 

Dairying in Denmark during 1897, B. BOggilu {Tidskr. Landokon.y 17 (lS9S)j Xo» 
l-2fpp. 06-S7). 

Report of the dairy agency in Manchester to the Swedish Agricultural 
Department for 1897, II. Wedin {Meddel, K, Lamithr. Stjjr., ISOS, No, 47y pp, 71), 


VETERINARY SCIENCE AND PRACTICE. 

The lung and stomach worms of sheep, J. E. Wincp (Ohio 8ta. 
BuJ, 163-178 ),—In the introduction, which is by C. E. Thorne, 

it is stated that a disease caused by iiarasites in the lungs and known 
as ^‘paper skin” or white skin” has prevailed among slieep for an 
indelinite period, afieeting lambs and yearlings chiefly. Citations are 
given from several papers. 

The author describes the lung parasites: White threadworm (8tron- 
gylufi filaria)^ the red threadworm (8. riifescens), and the hair worm 
(Pseudalius ovis); and the stomach worm (StrongyltiH contortm). The 
fact is recognized tliat there is no certain cure for lung disease. The 
practice of smoking or fumigating lambs for lungworms is regarded 
by some with considerable favor. The more promising treatment, 
according to the author, consists of injecting into the windpipe a mix¬ 
ture of 2 parts olive oil and 1 part turpentine. From 1 to 3 teaspoon¬ 
fuls is sufli(;ient for a dose. A hypodermic syringe may be used for 
injecting. The experience of the author is quoted to show that if an 
intermediate host is necessary for the development of the lungworm, 
the period passed in the intermediate state is not necessarily very long. 
A number of strong, healthy ewes and large young lambs were ])ut on 
a high rolling blue grass pasture of 40 acres. No sheep had been on 
this pasture the preceding year and, so far as known, sheep infested 
with parasites had never been ]jastured there. The grass was very 
luxuriant and the grazing was largely confined to a slope near a spring. 
Tlie ground was thickly strewn with droppings and probably became 
infected from tlie sheeps’ nostrils as well. The sheep drank from the 
stream flowing from the spring. After a time some of the older lambs 
dieil <piite suddenly. During dune and July a number of lambs were 
born on the pasture and they seemed to thrive at first, but in about 45 
days showed symptoms indicating the presence of tlie lungworm and, 
though treated witli the usual remedies, they died. The older lambs 
were removed from the pasture and continued to thrive and the ewes 
remained healthy. In the author’s opinion the young lambs obtained 
the parasites from the short grass and possibly from the water in the 
stream. “It is evident that older slice]) in seeming ])erfect heiilth may 
Infect lambs with lungworm (and doubtless stomach worm) to a fatal 
extent, and this during a single season.” 
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The stomach worm is described at length. The symptoms caused by 
its presence vary considerably. “ There is disarrangement of the 
digestion, which m.ay cause either 8(*ouring or constipation. Fre¬ 
quently the constipation succeeds the scouring. The lambs have 
abnormal appetites, eating irregularly, sometimes very little, then 
unusual amounts. They often eat rotten wood, earth, etc., and in fact 
this is the most characteristic symptom. The skin becomes pale, the 
strength declines, the flesh disappears, the wool is sunken and luster¬ 
less. For some reason there seems a greater mortality among ram 
lambs than among ewe lambs. Few lambs that reach the stage of 
emaciation ever recover or are of any value if they do recover. In 
some cases death is quite sudden, in others the lamb lingers for weeks 
or months.” 

One of the most common remedies for stomach worm is 1 i>art turpen¬ 
tine to 10 of milk, given in doses of 1 to 3 oz., according to the size 
and age of the lamb. The author does not regard this remedy as at 
all certain. ‘‘ Seemingly good results, in truth the best results ever 
observed in practice have been obtained by using the following mix¬ 
ture: Pine tar, 8 parts; raw linseed oil, 8 parts; tuipentiue, i part. 
The dose is from 1 to 3 oz.” The fact is pointed out that measures 
which prevent infection are much more promising than internal reme¬ 
dies. The lambs should be kept as much as possible from contaminated 
food or drinking water. 

It must be constantly boruo in mind that these parasites are present in nearly 
or quite all docks, even in times oi* health. The older sheep may not sutler per¬ 
ceptibly from the presence of the small number of strongyli, yet they are constantly 
passing the eggs with their excrement and thus polluting the herbage for how long 
a time wo do not know —for at least one year wo are certain. If sheep have fresh 
pasture each year there is not the same opportuii'ty for the young worms to find 
entrance into the lambs, and thus the number will constantly docreas*^ from year 
to year. 

“If, on the other hand, sheep are made to feed ov(*r their own dro]>piiigs from 
year to year, tlu‘ worms will increase rapidly in numbers and will sooner or later 
become sufficient in number to nearly destroy tbo lamb erop. 

“The practical lesson is, that it is better to have the lambs dropjied as early as 
possible in winter, supposing that foo<l and shelter suitable an* jtrovided, for in 
winter there is very little likelihood of their becoming infested witli parasites; then 
they should he pushed rapidly forward while suckling their mother, and weaned, if 
of suitable age, when first ready to turn on grass. They ought then to have fresh 
pasture that has had no sheep on it for two years, or at least that had no sheep the 
preceding year, and no old sheep should he pastured with the lambs ” 

Methods of combating communicable diseases of farm animals, 

li. li. Dinwiddie (ArkfUisas Sta., Ihd . 51j pp, :} 5 - 46 ), —The cause aud 
origin of coiniiuiTiicablo diseases, general methods of prevention and 
control, innoeulation against anthrax or charbon, and prevention and 
control of Texas cattle fever are briefly touched upon. The methods of 
control, etc., noted are such as are applicable to all contagious animal 
diseases and such as should readily suggest themselves to intelligent 
owners of live stock; but, in the author’s opinion, they are generally 
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neglected or curried out in a half hearted manner and are therefore 
ineffectual. 

Communicable diseases, aside from the primary cases (disease germs), 
are noted as due to the introduction of diseased stock, exposure of 
animals to diseased stock of neighbors, to infe(ded drinking water, and 
such miscellaneous agencies as man, dogs, birds, insects, etc. Proper 
isolation, the use of water from deep wells, runs, or pastures of suffi¬ 
cient si/e, and disinfection of pens, are insisted upon. 

Anthrax is not thought to be endemic in this country. Inoculation 
against it is not regarde<l with favor, since there seems to be danger of 
continuing the disease by this means. 

Texas fever may be controlled by washes of ])yrethruni, kerosene 
emulsion, and kerosene emulsion in connection with the liberal use of 
a currycomb and hand picking. Dips are not thought successful. The 
presence or absence of ticks in the region is not thought a reliable test 
for the presen(!e or absence of the disease. For noninfectious diseases 
the metho<l is the obvious one of introducing no stock from infected 
localities. 

Tuberculin investigations in Sweden, J. Svensson {Ber, Andra 
Xord, Landfhr, Kongr.^ Stockholm^ 1897j 7, pp. 2:^9-210 ).—The first sys¬ 
tematic tests in Sweden for tuberculosis by the injection of tuberculin 
were made in April, 18ff5. During the following 2 years and 2 months 
80,992 cattle, distributed on 1,117 farms, have been inoculated. Of 
this number 52.0 i)er cent did not give any reaction, 5.2 per cent 
were doubtful, and 42.2 per cent gave a decided reaction. The animals 
examined were largely in herds on large estates. There were many 
small herds where no tuberculous animals, or only 1 or 2 per cent, was 
found. The author believes that the percentage of tuberculous cattle 
for the whole country is below 20.—F. w. WOLL. 

Bacteriological work, F. I). Chester {Delaware Sta, llpt,lS97y pp, 3S-42), —The 
preparation of anthrax vaccines is brielly flescribcd, and bacteriological examina¬ 
tions of 12 samples to determine anthrax rejiorted. 

A study of National and of State legislation on anthrax, A. T. Neale {Dela¬ 
ware Sta. Rpt. 1897, pp, 8-19), —Reprint of Bulletin 37 of the station (E. S. R., 10, 
p. 396). 

On the influence of potable water of varying chemical composition upon the 
virulence of splenic fever bacilli, P. Duosdowski ( Vrach, 1898, No 3), 

Hog cholera, G. A. Waterman {Michigan Sta, Bui, 157, pp, 323-3^8),—A general 
discussion of the subject, including the cause, symjttoms, treatment, disposal of 
the carcasst'S, and methods of cleaning the pens where infected animals have died. 
The favorable'•iTcsuIts attending the injection of scrum from immune animals are 
mentioned. 

Glanders of Droes, D, Hutcheon {Agr. Jour, Cape Good Hope, 13 {1898), No. 8, 
pp. 453-460 ).—A general article, giving symptoms and treatment. Citations from the 
^‘Animal disease act” arc given. 

Tuberculosis in cattle and its control, J. Law {New York Cornell Sta. Bui. 150, 
pp, S0,pU. S,figft, 3).—A general discussion, summarizing the present knowledge of 
the subject. The author’s experience in eradicating tuberculosis from two herds with- 
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out the use of tubercuHu test is roportecl in detuik The importance of the tuber¬ 
culin test is, however, insisted upon. The need of State legislation is discuased, the 
author believing that stock in Now York are menaced by the lack of proper legisla¬ 
tion, since herds are being infected by tiio introduction of cattle brought from other 
regions where there arc strict laws upon the subject. 

The appearance in the blood aerum as the effect of chemical products of a 
substance capable of agglutinating the tuberculosis bacillus, S. AiiLOi^a (Compl. 
Rend. Jead. Sci. Parie^ {1S9S), Xo. pp. lo50-l.j.V,), —Experiments with goats 
are briefly reported. 

Tuberculosis, 1). McCuak {Hpt. Agr. Xew Prunsivick, lSf)7j pp. —A general 

article on tuberculosis and the iinportanct‘ of the tuberculin tests, together with a 
discussion. 

Tuberculosis in spayed cattle, W. C. Qi innell {(,>ue€H8land Agr. Jour., 3 (1808), 
No. If pp. 317, 318). —The author points out the danger of infection with tuberculosis 
when cows are spayed. The necessary j)recauti()n8 are briefly pointed out. The 
article is based on the autlior’s experience. 

The Royal Commission on tuberculosis, J. M<’Eai>ykan {Jour. Jiog. Agr. Soc. 
England, S. ser., 9 ( 1898), Pt. If, No. 31, pp. 333-311). 

The effect of smoke upon the life of tuberculosis bacilli in meat, Eokstek 
(Dent. Med. JVchnuchr., 34 (1898), No. 11. VvrtinH Heilage, No. 8, pp. 47: ahs. iu Ztschr. 
Fleiftch n, MUchhgg., 8 (1898), No. Iff, pp. 188, 189 ).—Experiments on the elfect of 
smoke and the moisture content of the air are reported. 

Studies on rabies: I. Inoculation experiments with wolves, K. Di Mattei 
(Arch. Jlyg., 33 (1898), No. 3, pp, 333-314), —A largo number of experiments are 
rei»orted. 

Roup and roup antitoxin (Philadelphia, II, K. MuJford (’o.). 

Gastro enteritis in cattle due to worms, McFadykax (Jour. ('omp. Path, and 
Therap., 1897; ahs. in Zischr. Vleisch n. Milchhtjg., 9 (1898), No, :, pp. 3f/, 31). 

Laminitis, fever in the feet, founder, etc., 1). IIutc iieox (Agr. Jour., ('ape (iood 
Hope, 13 (1898), No. 8, pp. 448-453). —The diseases, symptoms, and treatment are 
discussed. 

The anaerobism of tetanus bacilli, J. Fkkhax (('enfhl. Baht. u. Par., 1. Aht., 34 
{1898), No. 1, pp. 38, 39). 

Certain biological and animal pathogenic characteristics of Bacillus proteus, 

M. Meyerhof (Centhl. liakt. u. Par., 1. .Iht., 31 ( 1898), No. 1, pp. 18-17: 3-3, pp. 55-61; 
4-5, pp. 148-154).^k\i exteudcMl study of the subject, with biljliograydiy. 

The nature of the antagonism between toxins and antitoxins, C. J. Martin 
and T. Cherry (Proc. Roy. Soc. [London], 33 (1898), Xo. 100, pp, 430-433).—k num¬ 
ber of experiments arc reported. 


AGRICULTURAL ENGINEERING. 

The loss of water from reservoirs by seepage and evaporation, 

L. G. Oabpenteb {Colorado Sta. llul. pp. fip. 1). — A reconl is 
.given of observations on seepage from a series of reservoirs near Fort 
Collins in the winters of and 1896-97, and on evaporation from 

the reservoirs and from an evaporation tank. The results are discussed 
in detail and summarized ii.s follows: 

''The seepage losses may be great. In the lakes under measurement the losses in 
some cases were less than from evaporation alone. In some cases lakes may gain • 
from seepage from irrigated lands, and the gain may be more than the combined loss 
from seepage and evaporation. In the cases where loss from seepage occurred, the 
loss was at the rate of about 2 ft. iu depth over the area of the lake per year. This 
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aoioniit <l(x*8 not necessarily apply to other sites, and other observations are needed 
before general statements respecting loss from this source can be made. 

“The seepage decreases after the lake is tirst filled, from the olTect of silting and 
from having filled the porous ground underneath and connected with the site. Even 
in sand there is a limit to the amount of seepage, and the time during which the 
loss is large. After sand beds connected with the resei voir are saturated the losses 
from seepage will decrease. I’lie loss increases with the depth, ])rol)ably nearly as 
the siiuare. The losses may be lessened, though not entirely prevented, by silting. 
The silting process is more eflicient with small reservoirs, because of the better 
distribution of the silt. 

“If the loss from seepage is not more than 2 ft. per annum, the sites may be con¬ 
sidered as practically water-tight. In the case of canals tlie losses often average 
more than that in 21 hours. 

“The losses from evajioration in the cases examined are greater than those from 
seepage, and the (‘vaporation is not necessarily the same from adjacent bodies of 
water. The amount of ev.aporation increases with the temperature of the water, 
with the wind, and diminishes with increased moisture in the air. From the standard 
evaporation tank at the experiment station, the avi^rage evaporation for 11 years has 
been 41 in. 

“ Evaporation proceeds when the water is frozen, but at a diminished rate, averag¬ 
ing about I to 14 ^ in. per month. The evaporation at night is the same as during the 
day, the difierence being less with the increase of the size of the bodies of water. 

“The loss by evaporation from sereral lakes exceeded that from the standard 
tank, the loss from the lakes being about fiO in. per year. The increase is due to 
higher temperature of the water and to freer exposure to the wind. In some of the 
summer months the lakes lost twice as much as the standard tank. The lower tem¬ 
perature of water at high elevations, ami the lower dew points, tend to decrease the 
evaporation. 

“The diminished barometric.pressure temls to increase the evaporation, amounting 
to 14 per l ent at 8,000 ft. and to 18 per cent at 10,000 ft. over the evaporation at 5,000 ft. 

“ Since the winter period is longer at the high elevations, it is probable that for 
the whole year the evaporation is considerably loss at the high elevations than at 
the low ones. 

“ Every mile of wind movement in 21 hours increases the evaporation by from 1 to 2 
per cent over the evaporation if calm. Evaporation is lessened by any inllnence 
which diminishes the wind or decreases the temperature of the water. IT’otection 
of lakes by wind-lireaks is in many cases practicable and in small lakes sometimes 
desirable. In the large lakes the benefit is by reducing the wind velocity; in small 
lakes both from efiect on wind and by lessening action of sun. 

“The deeper the lake the cooler the water as a whole, the cooler the surface, 
consciinently the loss evaporation. 

“Assuming a loss of 5 ft. in depth per annum, an area of 100 acres would require 
cu. ft. per second for the whole year to make good the losses from evaporation; one 
of 500 acres would require 3A cu. ft. per second, considerably more than would be 
used to irrigate an eijual area. 

“The net loss to the reservoir would be the sum of the above losses from seepage 
and from (‘vaporation, diminished by the rainfall, a combined loss which may be 
considered as a depth of 0 ft. in ouo year. As irrigation reservoirs are usually full 
for a few months only, the loss is much less than this for the high water area.” 

Object-lesson roads, R. Stone ( U, S, Dept, Agr, Yearbook 1807, pp, 373-^38,2, pla, 2, 
fiv* —This is an account of the construction of short sections of roads to serve as 
object lessons at New Hrnnswick, Florence, and Englishtown, New .Jersey; Geneva 
and Ilion, New York; Warren, Pennsylvania, and Kingston, Rhode Island, with 
remarks on State aid to road building in Massachusetts, and suggestions regarding 
the con^struction of a coastwise and tTanscontiuental highway to serve as a national 
object lesson. 
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Cold storage {Ept» Com, Agr, and Dairying, Canada, 1897, pt, 5, pp. 87, figa, 50, pis, 
6 ),—The dififerent uses, methods; and applications of cold storage are discussed; 
plans are given for construction of ice house; refrigerator room; cold-storage room 
for a creamery, and cold-storage buildings of several kinds. 

Preliminary results of trials of mowers, horserakes, and hay-turning ma¬ 
chines at Stend, Norway, 1898, N. Sverdrup (Tidsskr, Norsks Landhr,, 5 (1898), 
No. 8, pp. 808-400). 


STATISTICS—MISCELLANEOUS. 

Ninth Annual Report of Delaware Station, 1897 (Delaware Sta. Epf. 1897, pp. 
S32).—T\us contains a financial statement for the fiscal year ouding .June 3fi, 18^; 
a report of the director, including a review of national and State legislation on 
anthrax, and reports of the various departments noted elsewhere. 

Yearbook of the Department of Agriculture, 1897 (T. S. Dept. Agr. Yearbook 
1897, 2>p. 792, pis. 40, fign. 45). —This includes a general report by the Secretary on 
the operations of the Department during the year; articles setting forth the work 
of the several bureaus, divisions, and offices; numerous semipopular articles 
noted elsewhere; and an appendix containing notes on the organization of the 
Department, a list of the agricultural colleges and stations in the several States, a 
list of the Department publications for the year, data on feeding, fertilizers, and fun¬ 
gicides; a list of one hundred of the most valuable trees in the Tnited States, with 
their characjteristics and uses and their preferred (*nvironuient; tables showing the 
number and value of farm animals, the acreage and value of tho principal crops, 
the imports and exports of agricultural prodnets, and transportation rates. The 
volume has a comprehensive index. 

Agricultural production and prices, G. K. Holmes (r. Dept. Agr. Yearbook, 1897, 
pp.577-6’C?6’).’-By means of statistical tables and discussion the author presents a 
review of the development of the agricultural resources of the United States; treats 
of various economic questions, as tenancy, wages, production, labor, and capital in 
reference to agriculture; and considers the economic use of fertilizers, and prices of 
agricultural products, pointing out influoncesthat depress prices, viz: ^‘Production 
increasing faster than population, necessitating the meeting of cheaper foreign agri¬ 
cultural labor in the world’s market; cheaper transportation; cheaper cost of produc¬ 
tion due to machines and improved implements; reduced expenses of marketing; 
the dissemination of information and the multiplying of tho moans and facilities of 
transportation, preventing scarcity with respect both to time and place, and thus 
steadying prices.” 

Visit to Great Britain and Ireland (Rpl. Com. Agr. and Dairying, Canada, 1897, 
pt.6,pp.32). —Among other matter this bulletin gives statistics of the amount ol 
foods imported into Great Britain during several years. 

Constitutions and by-laws for farmers' organizations J. Hamilton (Pesn- 
sylvania Dept, Agr. Bui, SO, pp. 72, dgms. 2). 

Some books on agriculture and sciences related to agriculture, published 
1896-1898 ( V. S. Dept. Agr., Office of Experiment Stations Circ. SS, pp, 45),-^\ bib¬ 
liographical list of more than 450 tuiblications. 

Agricultural outlook for the coast region of Alaska, W. H. Evans ( U. S. Dept, 
Agr. Yearbook 1807, jtp, 552-576,^ pis. 4). —The substance of this article has already 
been issued as Bulletin 48 of this Olfice (E. S. R., 9, p. 1097). 

On the development of Swedish agricultural technical Industries during the 
past 25 years, A. G. Ekstiund (K, Landt, Akad, Eandl, Tidskr,, 37 (1S98), No. 4, 
pp, 20$-240,) 
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NOTKS. 


Iowa Station. —C. F. Curtiss, director of tbc station, has been granted leave of 
absence for 3 months, beginning Ai)ril 1, for a trip abroad to study the agricultural 
conditions of Great Britain and Western Europe. 

Kansas College and Station.—K. E. Faville, horticulturist and entomologist in 
the college and station, has resigned to accept the presidency of the National Farm 
School at Doylestown, Pennsylvania, a new industrial institution under the auspices 
of a Jewish association. W. L. Hall, assistant horticulturist, and Percival J. Parrott, 
assistant entomologist, are temporarily in charge of the work in their respective 
departments. Mr. Parrott is studying scale insects in New Mexico. F. C. Burtis, 
assistant in feeds and feeding, has been granted leave of absence for a year to study 
in other agricultural colleges. His place will bo taken temporarily by J. G. Haney. 
Geo. L. Clothier, assistant botanist, has been granted leave of absence until the first 
of June to study plant breeding at Cornell University. His place will be supplied 
by J. M. Westgute. 

South Carolina College and Station.— J. W. Hart, instructor in dairying, has 
resigned to accept a position in the Dairy School at Kingston, Ontario, and C. M. 
Conner has been assigned the duties of tbe dairy department in the college and 
station. J, V. Lewis, geologist, has resigned his connection with the station staff, 
in order to devote his entire time to the college. 

Tennessee Universitv and Station. —Charles F. Vandorford, professor of agri¬ 
culture in the university and secretary and agriculturist in the station, died January 
3, 1899, Professor Vanderford had from long study become thoroughly familiar 
with the agriculture of his State, and for many years had been closely identified 
with all its agricultural interests. He was an enthusiastic student of those branches 
of natural science upon which agriculture is based, and during the last 30 years of 
his life gave his best efi’orts to tbe advancement of the farmer. Ho rendered valuable 
service in revising, correcting, and condensing a report upon tobacco, published in 
the Tenth Census of tbe United States. He was for many years president of the 
Tennessee Stock Breeders’ Association, and from 1889 to 1891 was assistant commis¬ 
sioner of agriculture of the State. He hud been connected with the university and 
station since 1891. John K. Fain has been appointed to succeed John L. Spinks as 
farm manager. At the last meeting of tbe board of trustees of the university an 
order was made for the establishment of a system of farmers’ institutes. The 
experiment station staff are at work perfecting plans, and the first institutes will 
be held during the winter and spring. 

Necrology.— Dr. Carl Brnnnemann, director of the agricultural institute at Itabira- 
de-Mata-Dentro, Brazil, died October 27,1898. Dr. Bninuemann was formerly director 
of the agricultural experiment station at Posen, Germany. In 1891 he was engaged 
by the Brazilian Government to organize an agricultural exi)erimeiit station at Bar- 
bacena, in the Province of Minas-Gcraes. He was quite widely known through his 
investigations in Minas-Geraes, and his travels. In 1894 he established the agricul¬ 
tural institute at Itabira. 

Dr. C. G. Gibelli, professor of botany and director of tbe Botanic Institute of the 
University of Turin, died September 16,1898. 

Gilbert H. Hicks, assistant botanist of this Department, in charge of seed investi- 
gatiofis, died December 5,1898. 
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VoL. X. Xo. 7. 


It is learnod irom a recent oflicial report that steps are being taken 
in llnssia for tlie establishment of a system of agricultural experiment 
stations ninler tlio supervision of the Imperial (iovernment. The 
jninistry of agriculture has elaborated a plan for sjicb a system of 
institutions, which lias been passed upon and approved by the agri¬ 
cultural council. In accordance with the usual coitrsc of events in that 
country, this action will be followed at an early date by the issue of a 
royal decree definitely inaugurating the system. 

The plan proposed and apjiroved provides for four classes of insti¬ 
tutions, namely: (1) agricultural experiment stations for scientilic 
investigation of problems in agriculture, chiefly by laboratory methods; 
(2) experimental fields (or orchards and gardens) for making field 
experiments in the culture, etc., of agricultural crojis, with a view to 
solving technical (piestionsof a more local character; (3) semiscientific 
experiment farms, for conducting iiractical exiierimcuts in general farm 
management under local conditions, studying economic questions, etc.; 
and (4) fields of demonstration (also orchards and gardens of the same 
character) for demonstrating the application in practice of the results 
of experiment station work, improved methods which have been tested 
on the experimental fields, new kinds and varieties of valuable plants, 
breeds of animals, tarm implements, etc. Where desirable these four 
types of stations may be united into one institution with the several 
departments. 

The stations may be divided again, according to the scope of their 
work, into (1) those which are working on the fundamental principles 
underlying the practice of general agriculture, and (2) those which are 
studying, by similar methods, questions of a more local character. 
Stations of the first class will be located in the vicinity of the centers of 
scientific learning, and those of the second class in typical agricultural 
regions and, where possible, near the local centers of education. 

The experiment stations are to be provided with laboratories, collec¬ 
tions, libraries, and other facilities as required by their particular lines 
of work. In some oases they will be provided with departments of 
agricultural meteorology. They will have under their direction small 
tracts of land (only a few acres) as required for their work. Aside 
from their regular investigations they will make analyses of soils, fer- 
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tilizers, agricultural products, etc., for private persons, according to a 
fixed schedule of prices. 

The experimental fields will be established in regions which are 
typical in regard to soil, topography, and other conditions. They will 
have a considerable tract of suitable land (up to ICO acres), according 
to their special purpose, and where necessary to the work being done 
they will have laboratory facilities for making simple analytical deter¬ 
minations. 

The experiment farms will correspond in general character to the 
farms or estates of the localities in which they are located. There may 
be affiliated with these farms special departments for horticulture, gar¬ 
dening, and agricultural technology, and also for introducing improved 
breeds of animals, implements and machines, distributing seeds of 
improved varieties, etc. The experimental fields and farms will conduct 
meteorological and phenological observations. 

The fields of demonstration are to be established near localities 
which are most visited by the rural i)opulation, and preferably in con¬ 
nection with educational institutions. 

The experiment stations will each have a director and at least two 
assistants. The experimental fields and farms will each have a director 
and at least one assistant. So far as possible these will be selected 
from persons who have received an education in agriculture or the 
natural sciences. The managers of the fields of demonstration will, 
where practicable, be chosen from the local residents, and will be under 
the supervision of a specialist. Provision is made for the formation of 
councils for such experiment stations as have experimental fields and 
farms, to be composed in each case of the director and his assistants, 
a representative of the ministry of agriculture, persons who haveaided 
in establishing the station, and other persons selected by the council. 
The general plans for work for terms of four or five years are presented 
by the director to the council, and later to the minister of agriculture 
for his approval. The approval of the annual plan of operations is 
left to the council. Where there is no council the director presents his 
plan of work, as well as his annual report, directly to the minister of 
agriculture for approval. 

Arrangements may be made for the holding of public lectures and 
courses in various branches of agriculture at the experiment stations, 
under the approval of the minister of agriculture. 

The experiment stations, fields, farms, etc., may be established by 
the governirlent, by local communities, or by private persons. Those 
established by communities (zemstvos), organizations, and private per¬ 
sons may receive pecuniary or other aid from the ministry. The experi¬ 
ment stations proper, owing to the complex nature and comprehensive- 
^ ness of their work, will be established chiefly by the government. The 
establishment of experimental fields will be leftmainly to local commu¬ 
nities, as also that of fields of demonstration. The ministry of agricul- 
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ture, tbrongh persons commissioned for the purpose, will exercise a 
supervision over tite work and expenditures of the institutions which 
receive government aid. It will also publish an annual report of the 
work of the stations, and periodically will give a general survey of their 
operations. 

It will be seen that while the government plans for the establishment 
and maintenance of the higher-grade institutions, it looks to local com¬ 
munities, organizations, and public; spirited persons for the establishment 
of fields and farms where the work is to be of a more practical and 
popular nature or for purposes of demonstration and is to be restricted 
to the study of local questions. After these more or less private insti¬ 
tutions have been established they may receive government aid in the 
form of annual appropriations, chiefly for defraying the expenses of the 
staff of the station and purchasing books and scientific equipment, or 
they may be given the use of government lands, animals for breeding, 
seeds of improved varieties of plants, etc. They may also have the 
benefit of advice and information from the 8x>eciali8ts attached to the 
ministry of agriculture. 

The object of the institutions which the plan contemplates is a doable 
one—thatof experimental investigation on both scientific and practical 
questions in agriculture, and the dissemination of information among 
the common peo]>le by means of fields of demonstration, popular lec¬ 
tures, and publications. The scheme bears evidence of thorough 
familiarity with the history of the experiment station movements of 
other countries and the tendencies which have developed. In its 
elaboration the experience of these institutions has been profited by, 
and the successfnl features of different countries embodied. As a 
result, we have a comprehensive system of stations, fields, farms, etc., 
eac.li class with a definite field of work and designed to serve a definite 
purpose in the advancement of the science and tlie practice of agricul¬ 
ture. Taken in (connection with the proposed system for agricultural 
education, it will be seen that there is no confusion as to the work of 
education, investigation, application, demonstration, and the dissemi¬ 
nation of popular information. The need for effort along each of these 
lines is recognized and separate provision for it is made in the schemes 
elaborated. When the condition of agricultural ])ractice in Kussia is 
considered—the primitive implements which are used, the irrational 
systems which are followed, and the general lack of progress as com¬ 
pared with that made in other countries—it can not but be apparent 
that the field of usefulness for institutions of the different classes con¬ 
templated is an unusually broad one, and that the movement will 
eventually result in great benefit to the agriculture of that country. 

According to a recent Bussian article on the agricultural experiment 
stations of that country, there are now in Bussia sixty-eight stations 
of various kinds. The first station was established iu 1864 at the 
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Polytechnicuin at Eiga, No other stations were established until 1878, 
when the experimental fields of tlie Petrov Agricultural Academy at 
Moscow were organized. The experimental fields of the agricultural 
institute at Novo-Alexandria, Poland, date from the tbllowing year. 
From that time on there has been a steady increase in the number of 
stations. Tlie earlier stations owe their existence to zemstvos, societies, 
and private persons. Not until 1894 did the Imperial De])artinent of 
Agriculture reader assistance to the enterprise. In that year it took 
a considerable number of stations under its patronage, and began to 
open new stations in various localities in Eussia. Since that time tlie 
development of these institutions has been quite rapid. 

The Eussiaii stations as tliey exist at present may be divide<l into 
three groups, (1) stations for general investigation, conducting experi¬ 
ments on their own fields, of which tlicreare 43; (2) stations for sjiecial 
investigations, of which there are 14—3 for silk culture, 2 for apicul¬ 
ture, 2 for tiax culture, 2 for bacteriologhail investigations, 1 for dairy¬ 
ing, 3 for viticulture, and 1 for vegetable growing; and (3) control 
stations, of which tluTC are 11. Some of the stations an^ wholly main 
tained by the government, while others are supported by local com¬ 
munities, societies, and private persons, in some cases with the aid of 
the ministry of agriculture. A number of the stations receive annual 
appropriations amounting to $2,800 from the government, and the 
Turkestan Station receives about $3,800 from that source. 

Among the best-e<iuipped stations are said to be the Plotyansk, 
Derebebinsk, Zapolsk, and Poltava stations for general work, the 
Tiff is Station for silk culture, the Edimonov Station for special work, 
the control stations at Warsaw, Eiga, and Helsingfors, and the St. 
Petersburg Eacteriological Station. 

The station staff usually consists of two persons, a director and an 
assistant, although in some instances there are additional regular 
assistants as well as volunteer assistants. 

Aside from the inadeejuate number of stations (one station to 90,000 
square kilometers) and their unequal distribution, which leaves impor¬ 
tant agricultural regions without any provision for experimental work, 
the absence of a unifying central institution is believed to be a great 
hindrance to their development. There is no general plan of organiza¬ 
tion. They have no organ for the publication of their results, and 
information regarding them is diflicult to obtain. The experiment 
station movement which has been inaugurated by the ministry of 
agriculture'* should remedy these conditions, add materially to the 
influence of the stations already existing, and bring their work into 
closer touch with more advanced classes of agriculturists. 



RECENT WORK IN A(;RICUi;riIRAL SCIENCE. 


CHEMISTRY. 

Methods of determining potash and the best precipitants of 
platinum, A. Atterberg {Chem. Ztg.j ^^{189s), Xo,r)1^2U^- fV.9).— 

The article discusses the several methods that have been ])roi)Osed for 
the determniatioii of pofash, in the light of experiments made by the 
author. The gravimetric methods are considered as a rule more satis¬ 
factory than the volumetric methods. Of the gravimetric, methods the 
author considers that of Villiers and Jh)rg (E. 8. It., 5, p. 0:58) the best, 
of the volumetric methods that of de Koninck.* A method for deter¬ 
mining potash directly in solutions containing iron and aluminum is 
also described. After freeing the solution from silica, it is ev^atiorated 
to dryness with an excess of citric a<ud and snflicitmt idatiiuim chlorid. 
The citrates of iron and aluminum are then taken up with alcohol, and 
the iHitash in the residue determined in the usual way. 

As the result of numerous experiments made by liimself, the author 
concludes that magnesium, mercury, and thioacetic acid are the best 
pn^cipitants of metallic [datinum from phitinic solutions.—,i. T, 
ANDEKSOW. 

Modifications of the Kjeldahl method for determining nitrogen, 

A. ATTERBERCf ((Jitew. ZUj.^ {189S)^ Xo. 90, pp. 9o;», 900).—The 
authoi- records a series of experiments which wen's instituted to deter¬ 
mine the relative value of a number of oxidizing agents. He concludes 
that the best means of oxidation is 20 cc. of concentrated sulphuric acid 
with 15 1.0 IS gm. of potassium sulphate and vsome mercury. The 
potassium sulphate maybe ad<ied in the beginning except with sub¬ 
stances which foam, when it should be added after solution has taken 
placre. The solution becomes clear in about 80 minutes. —.i, T. Ander¬ 
son. 

Contribution to investigations on manganese in minerals, 
plants, and animals, P. IIkuiard (Gompt, Urml. Avad, tScL Varis^ 1^6 
(1S!)8)^ Xo. :J(ljpp. 1881^-1885). — The method which the author has pre¬ 
viously described (E. S. 11., 9, p. 1023) was applied to a number of soils, 
plants, and animal products with the result of showing the widespread 
distribution of manganese in nature. The hymenomycotous fungi appear 
to be especially rich in this substance, but other fungi and mosses are 
well supplied with it. Among vascular cryptogams the ferns are the 
most abundantly supplied. Of the gymnosperms the conifers are richest 
in manganese. Of the angiosperms the Graminea', Ijeguminosie, Kosa- 

‘ Chem. Ztg., 20 (1896), p. 502. 
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ce»B, Crucifer*©, Cmbellifen©, Ampelidese, Solanacei©, Liliaceae, Polyg- 
ouacea), and Urticaceag are rich in manganese. It is abundant in oaks, 
elms, hornbeam, chestnuts, and poplars. The manganese appears to be 
concentrated in the leaves and young shoots (the active organs of vege¬ 
tation). It is found in greatest abundance, however, in the seeds of 
flowering plants, such as wheat, barley, oats, maize, beans, buckwheat, 
hemp, coflee, figs, prunes, raisins, apples, and ])oplar and in fleshy roots, 
such as the potato. Manganese is present to a much less extent in 
animalsthan in plants. The egg yolk containsmuch more than the white. 
The egg as a whole contains more manganese than flesh or bone. 
Horny portions of animals, and in general skin with its associated 
parts, contain considerable amounts of manganese. 

The quantitative separation of hemicellulose, cellulose, and 
lignin, and the occurrence of pentosans in these substances, W. 
Hopfmeister {handle. Vers. Stai.y 50 (1898)^ No.5-6^pp. 347--362 ).— 
Following a discussion of the properties of these materials, the author 
describes their separation from sunflower-seed hulls. A large quantity 
of the hulls was extracted with ether, hydrochloric acid, and ammonia, 
and the residue was treated successively with 5 per cent sodium hy- 
droxid (giving 2.78 per cent of hemicellnlose), with Schweizer^s reagent 
(giving 6.7 per cent of cellulose), and with hydrochloric acid and ammonia 
(giving 56.7 per cent of lignin). The hemicellnlose contained 81,4 x)er 
cent of pentosan and the cellulose 54.5 percent. Fifty grams of the 
lignin (insoluble residue) yielded, after treatment with dilute ammonia 
for 6 days, 1.91 gm. of hemicellnlose containing 36 i)er cent of pentosans 
and 20.16 gm. of cellulose containing 2.18 per cent of pentosans. The 
ammoiiiacal extract and washings yielded 13.26 gm. of incrustiug sub¬ 
stance, and the undissolved residue of 14.21 gm. gave, on further treat¬ 
ment with ammonia, 2.30 gm. of cellulose. Hence the 50 gm. of lignin 
was found to consist of 24.37 gm. of cellulose and hemicellnlose, and a 
residue comprised of incrusting substances and ash. 

The author suggests that determinations of this sort may bo of assist¬ 
ance in studying digestibilit}\ 

Studies were made on the effect of dilute ammonia on the cellulose 
bodies of lignin, and on the effect of dissolving cellulose in Schweizer’s 
reagent on its solubility in sodium hydrate solution. Determinations 
are reported of the cellulose (Sebweizer^s extract) and lignin, and the 
proportions of pentosans in each of these, in clover at different stages 
of the first and second years of growth. These indicate an increase in 
both years in both the cellulose and lignin during the growing period. 
In the first year an absolutely as well as relatively larger amount of 
these substances was produced than in the second year. The amount 
of pentosans in the Schweizer extract was relatively higher the second 
year than the first, but the reverse was true for that in the lignin. All 
of the above results are believed to need confirmation. 

Proceedings of the fourteenth annual convention of the Assooiation of OfBl» 
OW Agricultural Chemists ( U. 8. Dept. Agr.^ Division of Chemistry Bui. 61^ pp. 
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169), —A detailed account, edlt«5<l by the secretary of the association, H. W. Wiley, 
of the proceedings of the coiiventioii of this association, held at Washington, D. C., 
October 26-28, 1897, a summary account of which has already appeared (E, 8. R., 
9, pp. 404-114). 

Progress in agricultural chemistry, W. Schnkidewind (Ghent, Zig,, 22 (1898), 
No. 82, pp. 870, 871; 80^ pp. 900-907; SO, pp. 911-013). —Reviews briefly recent inves¬ 
tigations on soils (es]»ecially the losses of fertilizing constituents from the soil), barn¬ 
yard manure, green manures, and nitrogenous commercial fertilizers; on phosphoric 
acid, potash, and lime; on plant and animal pnHluction, and on analytical methods 
for fertilizers and foods. Most of the inv(‘stig.'itionH referred to have been noted 
from time to time in the Record. 

Repert cf the chemist, J. B. Lindsey (Massachusetts Hatch Sta. Rpt, 1897, pp, 
74-78), —Brief notes are given on the work of the chemical department, which in¬ 
cluded examination of a niimbt'r of samples of water and milk, determination of 
starch, experiments with pigs, and a study of the feeding value of salt-marsh hay 
(E. S. R., 10, pp. 472-484). 

Determinaticn cf phcsphcric acid in superphesphates, Tj. Vtgnon (Bui, Soo. 
Chim, Paris, S, «ej\, 19 (1898)^ No. 20-21, pp. 800-862). —This article has already been 
abstracted from another source (E. S. R., 10, p. 410). 

Tables for calculating phcsphcric acid ffem magnesium pyrephesphate. 
Gr)LTS(’nKK ( Tahelleznr berechnung der jygrophosphorsauren magnesia anf phosphorsliurct 
Wiesbaden: (\ W. Kreidel, 1896, pp. 20). 

Metheds and solvents for the approximate determination of the probably 
available plant food In soils, W. Maxwell (Landw. Vers. Stat.,00 (1808), No. 0-6, 
pp. .131-334). —This article has been noted from another source (E. 8. R., 10, p. 527). 

Comparison of methods for estimating oaffein, E. F. Ladd (Amer. Chem. Jour., 
20 (1898), No. 10, pp. 866-860). —The author compares the methods of Peligot, Gros- 
schoif, and (lombcrg. 

Determination of tannin, L. Vignon (But. Soc. Chim. Paris, 3. ser., 19 (1808), No. 
22, pp. 923-026). 

Method of determining starch in black and in white mustard seed, J. W. 

Lloyd (Bui. Pharm., 12 (1898), No. 11,pp. 497-499). 

Detection of formic aldehyde in food substances, £. Rimini (Ann. Farm., 1808, 
p. 97; abs. in Bui. Soc. Chim. Paris, .7. ser., 20 (1898), No. 23, p, 800). 

The determination of dirt in milk, R. Eiculoff (Ztschr. Cntersuch. Nahr. «. 
Genussnitl,, 1 (1898), No. 10,pp. 078-683), —Instead of Stutzer^s sand filter, the author 
proposes to separate the foreign matter in milk by whirling samples of 300 cc. in a 
centrifugal run at the rate of 2,000 revolutions per minute, and to collect the sedi¬ 
ment on an asbestus filter. Samples to be tested in this way must be perfectly 
sweet and, as a preservative, the author recommends potassium bicarbonate instead 
of formalin,^ns the latter is said to curdle a small part of the casein, which is then 
separated with the dirt. 

Analysis of milk — determination of the amounts of added water, A. Viluers 
and M. Bertaui.t (Monit, Sci,, 12 (1898), .Ipr., pp, 270, 271; abs, in Jour. Soc. Ghent. 
Jnd., 17 (1898), No, 7,p. 686). 

The value of Fleischmann’s formula in milk analysis, E. Ackbrmann (Milch 
Zig., 27 (1898), No. 49, p. 77^).—Remarks on the use of the formula in laboratory 
work. 

Composition of the proteids of cereal and leguminous seeds: Practical 
results of the researches of E. Fleurent, A. Livachb (Bui. Soc. Encaur, Ind. Nat., 
97 (1898), pp, 547-050; abs. in Jour. Soo. Chem. Ind,, 17 (1898), No. 7,p. 685). 

Method for the quantitative determination of proteids in beer wort and other 
protein solutions, H. Sch.ikrning (Ztechr. Analyt, Chem,, 37 (1898), No. 7,pp. 413-422; 
abs, in Analyst, 23 (1898), Dec,,p. 326).—la this paper the author summarizes the 
results of his previous work in this line, and presents a complete method for deter¬ 
mining the different proteids iu solution. 
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New contributions on the determination of fat in animal tissues and fluids, 

J. Nerking (Arch. Physiol. [Pfliiger\y 7S (1898), JVb. 3-4, pp. 17fS-lSS).—'ll\Lc> author 
believes the only quantitative method for determining fat in meat to be digestion 
with pepsin and hydrochloric acid and subsequent extraction with ether, as sug¬ 
gested by Dormeyer (E. S. R., 7, p. 919). lie proposes to simplify the extraction by 
the use of a somewhat intricate apparatus, which he illustrates and describes. The 
results of trials of the method on various kinds ol* meat, milk, etc., are reported. 

Contributions to the analysis of fat. Ill, The detection of cotton-seed oil in 
lard, A. Br)MER (ZUchr. rntersuch. Xahr. u, Genvasmtl., 1 (1898), Xo. 8, pp. 532-552, 
fig. 1). 

The use of benzal in determining the iodin number of fats and the volatile 
portion of fatty acids, K. Farnsteiner (Ztschr. UnterHuch. Xahr. u. Genussmtl,, 1 
(1898), Xo. 8,pp. 529-532). 

Creatiu and its separation, E. F. Ladd ainl P. B. Boitenfield (Amcr. Chvm. 
Jour., 20 (1898), Xo. 10, pp. 809-871). 

The quantitative estimation of sugar in meat and urine, E. Polkxske (Arh. K. 
Gesundheitsamie, 14 (1898), pp. 149-152; ahn. in Ztschr. Vntcrsuch. Xahr, v. Genussmtl.^ 
1 ( 1898), Xo. 2, pp. 782-784). —The percentage of sugar in a number of samples of meat 
is reported, as well as llie author's method of determining it. 

On the detection and localization of phosphorus in animal and vegetable 
tissues, A. B. Macallum (Proe. Roy. Soc. [London], 43 (1898), Xo. 400, pp. 407-479). 

Simple method of water analysis, especially designed for the use of medical 
officers of health, J. (I Thresh (London: J. if- A, Churchill, 1898, cd. 2 vnl., pp. 55). 

A new filter flask, R. Walthkk (Jour. Prakt. Chem., n. sn\, 57 (1898), pp. 54i, 545; 
ahs. in Jour. Chem. Soc. [London], 74 (1898), Xo. 432, II, p, 507, Jig. 1). 

A thermostat for high or varying gas pressure, D. Bodine (Jour. Appl. Micros., 
1 (1898), Xo. 11, pp. 193,194, fig. 1). —A simple and what is claimed to be a very 
eilicieiit regulator is figured and described. Tt is claimed to bo valuable whore 
natural gas is used as a fuel or whore for any cause the gas 8ui>ply lliictuates. 

BOTANY. 

Experiments on the production of alpine characters in plants 
by the alternation of extreme temperatures, <*. Bonnier (Gompt, 
Rend. Avad. Sci, Parisj 127 (1S9S)., ^o, ( 7 , pp. 307-312^ Jig. 1). —Tlie 
author reports experiments with a number of plants in which he has 
attempted to ])roduce alinne conditions by employing greatly reduced 
temperatures. The perennial plants used in the experiments were 
white clover, Tencrium seorodonia^ and Slenecio jacobwa. Among the 
annual plants experimented with were vetches, oats, and barley. The 
plan of the expei iment was to grow these ditt’erent plants in diflerent 
exposures, the first being idaced in a house, the glass front of which 
fm^ed north and received only diffused light. The walls of this house 
were double and were filled twice a day with ice. In this way the tem¬ 
perature is kep'k at ini average of 7^ O. and the humidity about 90 per 
cent. The second lot of plants were exposed to the normal and variable 
conditions in the neighborhood, under which the temperature ranged 
from 15 to 35^ and the humidity from 64 to 91 per cent. The third lot 
of plants were placed altern.ately in the ice house during the night and 
in jbhe open during the day. These plants therefore had an alternation 
of temperature from 4 to 35 ^, The soil in the pots was maintained at 
the same degree of saturation as the others. The fourth lot of plants 
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were ifrown under tbe same conditions as the first, except that the 
spaces between the walls were filled with water instead of ice, giving an 
average temi)erature of about 16^. The different plants were jdanted 
on June 3, and by August 1 they presented markedly different aspects.. 
All those which had received the alternate day and night temperatures 
were much smaller than those which had been kept at a uniformly low 
temi)erature or those grown under normal conditions. In the case of 
the germander the difference in growth is strikingly shown in the 
ace^)mpanying figure. In the fourth lot of plants, where water was 
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substituted for ice between the walls, the plants made almost normal 
growth. The effect of the different conditions on the growfli of the 
plants is shown in the following table: 
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Siiminari/.iit^^ his results, the author states that plants kept at a very 
low temperature during the night and in the open during the day will 
be greatly reduced in size, their internodes will be proportionately 
shortened, their leaves much smaller and thicker, and they will flower 
much earlier. It is further stated that by an alternation of the tem- 
])erature comparable to that which is produced on higher mountainous 
regions, it is possible to artificially produce al[)ine characteristics in 
])hints grown at low elevations. 

Half shade and vegetation, !>. 1>. IIalsted (/Voc. Amer. Assoc. 
A(h\ Sci,^47 2 ).415). —The author reports a number of experiments 
in shading various truck crops with frames of lath upon supporting 
stakes; the spaces between the lath equaling their wiilth, so that half 
the direct rays arc intercepted. Jn general, the shade retarded the 
germination of Lima beans in the first crop, but the opposite was the 
case with the second or midsummer planting. All root croi)s, such as 
turnips,carrots, and |)otatoes, had a larger leaf surface in the shade, but 
the roots were mindi smaller. Tlie shade improved the growth of salad 
crops, such as lettuce, spinach, Swiss chard, et(5., and celery was 
improved the most of all. The time of blooming was greatly retarded 
and the ])eriod of fruitfulness materially ])rolonged by shading beans, 
l)eas, eggplants, tomatoes, (uigiimbers, and the like. Leaves grown in 
the shade are usually of a deeper green color and thinner than those 
grown in full ex])osure. 

A study of some wild i)laiits was made in a wood lot and adjoining 
clearing. The<‘innamoii fern {Osminula cinunmomea)^ was noted to have 
graceful, drooping leaves in the wooded land, wdiile in the open they 
wen^ nearly upright. Measurements of the thickness of the leaflets 
showed those in the shade to be 0.098 mm., while in the cleared land 
the thickness was 0.258 inni. Many other dift'erences,such as hairiness, 
color of stems, etc., weie noted between the shaded plants and those 
grown in the open. 

Influence of carbon dioxid on the form and structure of plants, 

E. 0. TEODORESca) {Compi, Unid. Acad, Sci. Paris, 4:^7 [18U8),No. 6*, 
pp. 3:)5-S38 ).—The author re[)orts upon a series of experiments in grow¬ 
ing Lvpinus albas, PhaseoUis imiliiflorus, Pisttm sativum, and Faba ml- 
(jaris under bell jars in an atmosphere containing carbon dioxid greatly 
in excess of the normal in one ease and little or no carbon dioxid in 
another. Comparing the development of the plants, those grown in 
the presence of carbon dioxid had their liypocotyl, or lower internodes, 
greatly shor^med, but the later internodes were elongated to such an 
extent that the total height of the i>lant greatly exceeded those grow n 
without carbon dioxid. In addition, the inteniodes in cross section 
were much larger and contained a considerably greater number of 
fibre vascular bundles, the leaves were much thicker, the cells of the 
]>alisade parenchyma were considerably elongated, and the intercellular 
^spaccvS more extensively develoi)ed. 
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Ou the poisonous efifect of the salts of copper on the higher 
plants, II. OoupiN {GompU Rend, Acad. Sci. Parisj 127 (189S), No. 10, 
pp. 400, 401 ).—Attention is called to the investigations of Roulin show¬ 
ing that the presence .of 0.00416 per cent of sulphate of copper in water 
cultures is suOieient to destroy Sterujmatocysiis nigra^ and to tlie 
investigations of Millardet showing that the zoosi>ore8 of mildew are 
d(*stroyed by a solution containing O.OOOOOOli or 0.000000;3 per cent of 
the same. 

In the author\s investigations recently germinated wheat ])lauts were 
grown in water cultures containing difterent amounts of a number of 
copper salts. After a few days the plants were examined and readily 
showed the effect of the copper upon them. The minimum percentage 
of the different salts which is capable of destroying the jdants is as 
follows: Copper bibromid, 0.004875; copper bichlorate, 0.005; copper 
sulphate,0.005555; copper acetate,0.005714, and copi)er nitrate,0.006102. 
From these figures it is sliown that there is practically little difference 
in the toxicity of the different coi)per compounds, and this the author 
believes is due to fhe coi)per ions. 

On account of the recent recommendation that 5 to 10 per cent solu¬ 
tions of copper sulphates be used for the destruction of weeds, the 
author states that in view of the facts shown in his experiments great 
care should be exercised in following such directions, since the amount 
of copper might have an injurious effect upon wheat or other plants. 

Elementary botany, G. F. Atkinson {New York: Henry HoH 4' Oo., JS98, jp. 
NXI114- 144f fiys, .7^.9).--Tln8 work, wliirli is designed for use in seeondary schools, 
follows tlio same lines as given in Barnes’ Plant Bife (K. S. K., 10, p. 410) in that the 
subject is treated from the standpoint of function, ])rocesses, and relationships of 
the plant, the main (livisions given being morphology, physiology, and ecology. The 
book Iras many excellent features, not the least among them being tlie illustrations, 
most of which are new, and many i>rodneed by photographic process with excellent 
effect. 

Particular attention is rightly given the study of the lower plants, but from the 
amount of space given the consideration of some groujjs they appear unduly exalted. 
Nearly as many pages are given to the consideration of the morphology of the ferns 
and their allies as to the consideration of the gymnosperms r.nd the angiosperms. 
It seems very doubtful Avhether so much stress should be laid upon the recent cyto- 
logical studies in secondary schools, most' of which have neither apparatus nor 
instructors for this order of work. 

Extreme measures have been taken with the scientific names of plants, although 
the author has not been entirely consistent in following them. It is doubtful whether 
anything is gained by extreme decapitalization and the use of Roman type for the 
technical names of pliints; but if an author adopts such a plan it should be carried 
throughout and occasional lapses into italics avoided. 

Botany at the anniversary meeting of the American Association for the 
Advancement of Science, E. F. Smith {Science, n. eer., 8 {189S), No, :^02,pp, Gol^seo; 
203, Abstracts are given by the secretary of the papers presented before 

section F of the association at its anniversary meeting in Boston, August, 1898. 

A manual of agricultural botany, A. B. Frank, trans. by J. W. Patterson {Lyn¬ 
don : Wm, Blackwood 4' Sons, 1898, pp. X199, Jlys, 133 / noticed in Amer. Nat,, 32 {1898), 
No. 383, p. 883). 
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The organography of plants, K. Goebbl {Oi*ganographie dtr Fflanzen, PL Spe^ 
oial Organography, Jena: G, Fiaolier, 1S98, ill.). 

Medicinal plants which have been collected and used in North Carolina, 
C. W. Hyams {North Carolina Sta. Bui. IftO^pp. J29--409). —The author has given a 
descriptive catalogue of the plants which have reputed mbdicinjil virtues and which 
are either native to the State or have become naturalized there. While many of the 
plants named are the source of regular odiciual preparations, there is no doubt that 
many which are largely collected and used have little or no value. The bulletin is 
not intended to indorse' the medicinal value of any of the species enumerated. 

A new myxomycete in New South Wales, 1). Me Alpine {Prov. TAnn. Soc. New 
South Wales, 12 {1S9S), No. pp.82-S4). —Notes the occurrence of Physarum cinereum 
on Stenotaphorum americanuni, Cynodon dactylon, and Kyllingia monocephala. 

The anatomical structure of the stem of beets, G. Fuon {Conipt. Bend. Acad. 
Sci. Pans, 127 {1S98), No. 10, pp. 397-400, fly. i).—(Comparative anatomical studies 
are re])orted upon Beta vulgaris and B. maritima, bioniiial plants, with Ji. cyvla, an 
annual. 

Concerning the red coloration of the stomata of Picea, V. Sokaueu (Noiizbl. 
Bot. Garten u. Mus., Berlin, 2 (1898), No. 10, pp. 2S0-24G). —The author docs not agree 
with llartig that the red coloration of the guard cells is due to the iireseuce of sul¬ 
phurous acid ill the air. He states that the red coloration of guard cells is not con¬ 
fined to the spruces, but has been observed in other conifers where factory smoke 
and fumes could not have exerted any eftect. It is stated that sulphurous acid does 
influence chlorophyll production and may discolor tln^ chlorophyll grain, but the 
author has no evidence to show that it becomes red on such account. 

The nucleus of the yeast plant, H. Wagkk (Ann. Bot., li {1898)^ No. 48^ pp. 499- 
544, jtls. 2). —The author states that all yeast cells contain a nuclear apparatus, which 
is figured and described. 

Concerning the nucleolus of Spirogyra, C. Van Wissklingh {Bot. Ztg., 50 
{1898), No. 11-12, pp. 195-220, pi. 7). —A contribution to (he study of karyokinesis. 

Structure and function of the beards on cereal grasses, 11. »S('iimii> {Boi. 
Centhl., 70 {1898), No. 1, pp. 1-9; 2, pp. 20-41; pp. 70-70; 4, pp. 118-128; 5-0, pp. 
150-100; 7, pp. 212-f:21; 8, pp. 204-270; 9, pp. 30l-So7; 10, pp. 228-321, pis. 2). 

On the germination of some aecidial spores, T. Nypels {Ann. Soc. Beige Micros., 
21 {1898), No. 2, pp. 102-111, Jig. 1). —Notes are given on the germination of the 
sjiorcs of ^Keidium leucospermnm and some other forms. 

Vegetable physiology, G. 15ektiioli> {Untersuehungeu znr Physiologic der pjlanz- 
lichcn Organisation. Leipzig: llVhelm Kngelmann, 1898, pt. l,pp. IP 242, pi. 1). 

Reaction of protoplasm to thermal irritation, K. L. Sgiiakkeu {Flora, 75 {1898), 
pp. 135-140). —It is stated that between 10 and 31^’ C. sensitiveness increases neai ly 
iu a geometrical ratio proportional to the arithmetical incri'ase in temperature. 

Light and vegetation, D. T. Magdoi’Gal {Pop. Sci. Mo., 54 {1898), No. 22, pp. 193- 
201). —A popular paper in which is shown the influence of light on growth of plants. 

A remarkable increase in the size of leaves apparently due to reduction of 
light, W. .1. Heal (Proc. Amer. Assoc. Adv. Sat., 47 {1898), p. 414). —Shortly before 
flowering several plants of Kalmia angustifoUa were removed from Grayling, Mich¬ 
igan, to the grounds of the Michigan Agricultural (k)llego, where they were planb'd 
in wet muck, i#nd over the tops about 8 ft. above was a screen of lath and loaves of 
trees, which cut off at least one-half of the light during the middle of the day and 
a larger percentage morning and evening. The loaves of these plants were much 
larger than normal, the surface being fully four times that of leaves from the original 
habitat collected the year previous. 

On seasonal variations of elevation in a branch of a horse chestnut, M. Christy 
(Jour. Linn. Soc. Bot. [London"], S3 (1808), No. 234,pp. 601-606,pi. 1 ).— Notes a seasonal 
variation in the elevation of a limb of a horse-chestnut tree. Observations covering 
nearly 4 years are reported in which there seemed to be an almost regular depression 
and elevation of the limb. 
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Metals in plants, A. Ciiarlikr {Jour. Byg., S$ {189fi), No. 1154ypp. 52S, 524). 

Function of caloium salts, O. Lokw {Bot. Cenihl., 74 {1898), No. 8, pp. 202-205; 
9-10, pp. 257-265; dbs, in Jour. Roy. Micros. Soc. [^Jjondon'], 1898, No. 5, p. 558 ).— 
Altliouj^h calcium may bo lu^cesaary to higher plants, it is not for certain fungi and 
algjc. It is claimed that the nucleus and chlorophyll bodies, except in their earliest 
states, utilize calcium in forming protein compounds. The salts of strontium have 
no injurious action if the jdaiit is supplied with siiriicicnt calcium. Fungi differ 
in their ability to substitute rubidium for calcium. 

Concerning the origin and transformation of lecithin in plants, J. 8toklasa 
{Ztschr. Rhysiol. Chem., 25 {1898), Xo. 5-6, pp. 298-105). —This paper treats of the 
exchange of lecithin and proteids in plants in fho dark and lecithin formation in 
h)avcs and chlorophyll free cells. 

Water movement in trees, P. Wacjneu (Natur., 47 (1898), No. 29, pp. 462, 464). 

On the growth of rhizomes, A. Rim bach (Beitr. H'iss. Hot., S {1898), No. 1, pp. 
177-204, fign. 10). 

Contractile roots and their activity, A. Rimhach {Beitr. Wins. Boi., 2 {1897), No. 

1, pp. 1-28, pU. 2). 

Some particular organs from the root of Hedysarum coronarium in relation 
to Bacillus radicicola and Phytomyxa leguminosarum, G. Mottarealr, (-IRi 
Inst. Incorag. Naples, 4. ser., 11 {1898), No. 4, pp. 7). 

Nitragin, A. P. Aitkkx {Trans. Highland and Agr. Soc. Scotland, 5. ser., 9 {1897), 
pp. 188-195). —The author gives a popular review of the subject of assimilation of 
atmosplu'Tic nitrogen by bacteria and calls attention to the use? of pure cultures of 
Bacillus radicicola, which is supplied to the trade under the name of Nitragin. The 
preparation and use of this pure culture have already b(‘en referred to in this publi- 
eatibii (F* Pm L p. 906). 

Low temperatures for physiological experimentation, H. H. HiTMPnRF.y {Jour. 
Appl. Micros., 1 (/55.S’), if,pp. Describes simple methods for securing 

low temperatures for physiological experiments. 

Concerning the pathogenesis of saprophytic micro-organisms, IT. Vincent 
{Ann. Inst. Pasteur, 12 {1898), No. 12,pp. 785-798). 

Variation in the lower fungi due to medium, M. J. Ray ( Variations de champig¬ 
nons infericurs sons Vinfluence du milieu. Lille: he Bigot Freres, 1898; ahs. in .Tour. 
Hyg., 22 {1898), No. 1156, pp. 550, 551). 

Plant forms arising through bud variation, V. Hkissnku {Sitzher. Nicdcrrhein. 
Gesell. Bonn: 1808, p. 13), 

METEOROLOGY—CLIMATOLOGY. 

Report on the work of the station of agricultural climatology 
at Juvisy during 1897, 0. Flammakion [Bui. Min, Agr, [France]^ 17 
[1898)., No. 4, pp. 775-811^ Jigs. 16 ).—The work of the year, wliich was 
largely a continuation of the work of previous years (E. S. R., 8, p. 26; 
10, p. 103), included iuvestigations and observations on the relation of 
the sun to nature, solar rays and the growth of plants, effect of diiferent 
rays of light on the color of plants, temperature of the air and soil, pho¬ 
tography of clouds, solar radiation, rainfall, underground water, and 
miscellaneous experiments ou ]>laiits. 

Under the head of the relation of the suu to nature, the author recoWs 
phonological observations jit Paris and at Juvisy, including a record of 
the time of leafing and flowering of chestnut trees during a series of 
years and the return of migratory birds. An attempt is made to trace 
a relation between these recurrent phenomena and the activity of the 
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sun as indicated by the extent of sun si^ts on its surface. From the 
data thus secured the author concludes that the sun sends more beat 
to the earth during those periods when sun spots are most numerous, 
and that during such periods the seasons are more advanced and the 
growth of plants more vigorous. 

The author continued during 1897 his experiments of previous years 
on the intiuence of different rays of the sun on the growth of plants, 
the principal modification of the previous experiments being the grow¬ 
ing of plants of different kinds under light of varying intensity. As a 
rule the results in these experiments with sensitive plants, strobilan- 
thus, coleus, grapes, corn, cosmos, salvia, etc., confirm those of the 
previous experiments. In order to determine whether plants which 
naturally grow best in a subdued light would give different results, 
experiments were made with ferns, but these behaved in every respect 
like the other plants experimented with. The principal results obtained 
in these experiments are summarized in the following table: 


Growth of plantH in different colored light. 


Height J nue 15: 

Red light. 

AVhite light .. 
Green light... 
Blue light.... 
Height July 23: 

Red light. 

White light .. 
Green light... 
Blue light.... 
Height August 25 

Red light. 

AVhite light .. 
Green light... 
Blue light.... 
Maximum growth 

UeH light. 

AVhite light .. 
Green light... 
Blue light.... 


Sens!- 

tivt‘ 

plants. 

Co- 

loua a. 

Co- 

leus h. 

Salvia. 

Cos- 

mua. 

Spirs«. 

Strobi- 

lan- 

thUR. 

Cm. 

Cm, 

Cm. 

Cm. 

Cm. 

Cm. 

Cm. 

2 5 

12.0 

18 0 

30. T) 

30.0 

3. 5 

12 0 

2.5 

12.0 

15.0 

30. 0 

30.0 

3.0 

12.0 

2.5 

12.0 

18.0 

30.5 

30.0 

3.0 

14.0 

2.5 

12.0 

22. ^ 

30.0 

80.0 

3.0 

13.0 

16.0 

40.0 

50.0 

85.0 

80.0 

20.0 

27.0 

0.0 

30.0 

80.0 

70.0 

70.0 

14.0 

19.0 

4. 0 

18.0 ! 

18.0 

38.0 

50.0 1 

3.0 

10.0 

2.5 

14.0 : 

24.0 

30.0 

1 30.0 

3.0 

14.0 

22.0 

' 05.0 . 

70.0 

150.0 

, 150.0 

' 50.0 1 

! 65.0 

8.0 

i 40.0 1 

32.0 

j 150.0 

150.0 

40. 0 1 

; 25.0 

6.0 

20.0 

24.0 

i 60.0 

1 60.0 

12.0 i 

1 28.0 

2. 5 

18.0 

24.0 

'30.0 

30.0 

10.0 

17.0 

19.6 

53.0 ! 

52.0 

119.5 

12.0 

46.5 

i 43.0 

! 5.5 i 

28.0 1 

17.0 

129. 5 

1 12.0 

.37.0 

13.0 

3.5 

8.0 1 

6.0 

29.5 

; 30.0 

9.0 

14.0 

0.0 

4.0 

2.0 

0.0 

0.0 

7.0 

4.0 


Cab¬ 

bage. 


Cm. 
5.0 
5.0 
5.0 
5.0 

10.0 
0.0 
r>. 0 

5.0 


5.0 

1.0 

0.0 

0.0 


This table shows that as a rule the greatest growth was made in the 
red light. 

The results of experiments with sensitive plants grown in light of 
different degrees of intensity showed that a slightly diftused light was 
the most favorable. With strobilanthus and coleus intensities of 65 
and 50 per cent, respectively, were most favorable to the growth of the 
vegetative organs. The behavior in this respect dittered widely with 
the species of plant under trial. It is hoped by further experiments to 
classify plants with reference to their sensitiveness to the action of 
light, and thus to determine those plants which will be profitably betie- 
flted by shading. For shading plants the author recommends iv cloth 
of loose texture. This not only insures the diffused light most favor¬ 
able to the growth of many plants, but affords a protection against 
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cold and excessive heat and retards the evaporation of moisture from 
the soil. 

Experiments on the influence of diflereut solar rays on the color of 
plants were continued with tlie same plants experimented with in pre¬ 
vious years (B. S. K., 10, p. 112), and with other species in addition. 
It was found that the different <toIored rays had different effects, both 
on the coloration of the i)la!its and on the odor. As a rule j)IaTits ^ifrown 
in led light were much more fragrant than those grown in other colored 
rays. This was quite marked in the case of crassula, which when 
grown in the open air was almost without fragrance, but wiien grown 
in red light developed a delicate i>crfume resembling thjit of the 
banana or amyl acetate. 

Studies of the coloration of the different plants indic^ated that this is 
almost always a chemical phenomenon. The coloring matter of the 
plants was extracted with ahtohol and the solution tested with hydro¬ 
chloric acid, ammonia, alum, etc. The results obtained are given in 
the following table: 

The colors of different Jlon'crs and their behavior with chemical reagerts. 



(yolor of flowers 


Color ol 

alcoliolie solution treated— 




(yolor of un- 



— 


, At. bo- 


t reatod 





1 grinning 
of bloom- 

At end of 
blooming. 

ab'obolio 

eolation. 

With bydro- 
obloric arid. 

With ammonia. 

With alum. 


! ins- 




i 

Mallow. 

1 

Kose.,. 

I’silo blue . 

Rose. 

Deep rose... 

Grecuiish yellow.. 

Mauve. 

Kohi‘ jitiraniiuii 

....do ! 

Red. 

-ilo - 

....do. 

-do . 


V(‘il>€jna. 

: lied . 

Wbito.... 

I’alo ro.se.., 

, Oraijgi* red .. 

(ireen . 

I‘ale \ ellow. 

Ilyclranjji'a- 

(irooii .| 

Rose. 

Rose. 

Red ......... . 

.do . 

nine. 

CraSHula. 

, Wliito -1 

Rod. 

Red. 

1 —do. 

CreiMii.sb W'llow.. 

Mauve. 


The author concludes that the action of light on the plant sets free a 
certain amount of acid which acts on the leucJtes, producing a red 
coloration. An illustration of the ])ossibility of modifying the color of 
idants is afforded by the cavse of liydrangea, the flowers of which are 
greenish yellow when they first appear and become rose colored under 
the action of light. In order to obtain blue hydrangea flowers garden¬ 
ers are accustomed to water the plants with a solution of alum. It is 
very probable that the double sulphate of aluminum and potassium 
neutralizes the acid and converts the red color into blue. 

A record is given of the temperatures recorded by a standard ther 
inorneter and by maximum and minimum thermometers. Tht‘se data 
are discussed at some length. 

The author concludes that there is jio relation between the phases 
of the moon and the character of the weather. 

In pursuance of a systematicj plan for studying the relation between 
clouds and various atmospheric |)henomena the author has made a 
series of cloud photographs, the method pursued in this work being 
dt^Hcribed at some length. 
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A series of observations on the temperature of bare and sod land at 
tlie surface and at depths of from 0.05 to 1 meter are recorded. The 
curves of temperature show fluctuations identical in kind but varying 
in degree for the two kinds of soil. The variations are especially 
noticeable in the upper layers of soil, the sod land being warmer in 
winter and colder in summer than the bare soil. 

A record is given of observations on solar radiation with a new form 
of actinometer. This instrument consists of a dark blue spherical glass 
reservoir containing ethyl alcohol into which extends the tapering 
point of a graduated tube, the upper portion of which carries a bulb. 
When this apparatus is exposed to the sun the reservoir is heated and 
the alcohol distils over into the graduated tube where it can be meas¬ 
ured. This furnishes a basis for the calculation of the calorific power of 
the sun. Various improvements in the details of this a^jparatus and 
corrections which must be aiiplied to the results obtained with it are 
noted. A diagram is given which compares the theoretical and actinil 
hours of sunshine at Juvisy. 

Observations on rainfall during the year are reported and the results 
are comiiared with similar observations for a long period of years. 
Observations on cloudiness are also reported in this connection. The 
rainfall observations show that precipitation has gradually increased 
at Paris since 1733. 

As in previous years observations were made on the temperature of 
the water in 2 wells 13.50 and 14.08 meters deep, respectively. Tlie 
temi;)eraturo in the former was ll.o^^ O., and in the latter 11.1'^. 

By keeping oak trees in a uniform temperature throughout the year 
the author succeeded in causing the production of new leaves before 
the shedding of the old ones. 

Meteorological observations, 0. S. Phelps {Connecticut Storrs 
Sta. Rpt. 1897j pp. 252-251 ).—This is a monthly summary of observa¬ 
tions at the station during 1897 on atmospheric pressure, temperature, 
precipitation, cloudiness, and wind movement, and on rainfall at 21 
different places in the State during May to October. The mean pres¬ 
sure during the year was 30.05 in.; the mean temperature, 47^ P.; the 
precipitation, 53.03 in.; number of rainy days 116, fair days 130, cloudy 
days 125; total movement of wind, 76,634 miles. The length of the 
growing season (from the last killing frost in spring to the first in 
autumn) was 150 days. The meteorological conditions of the season 
were about nomal, except in the case of preenpitation, which was con¬ 
siderably above the average for the State (48.5 in.). 

The causes of rain, .1. K. Plumandon {Pop. Sci. Mo:, 64 {ISOS), Ko. 1, pp. S9-96).^ 
This is a translation from del et Terre in which the influence of variations in tem- 
peratnre and moisture and the presence of dust on the production of rain is discussed. 

Bunahine and cloudiness in Nebraska, G. D. Swezey {lipt. Nehraaka State llort. 
Soe., ^ {1896), pp. 45-47, fuja .;]).—A brief summary of observations with a description 
of an elootrioal sunshine recorder. 
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Report of the meteorologist, J. E. Ostrander (Massaohuseita Raich Sla, Jtpl. 
1897, pp* 40f 40). —A brief statomeiit of the work of the year in the meteorolof^ieal 
clepartiiieut of the station. 

Meteorology, P. BAnamk (Rap. Ann. Sta. Atjron. IMauriiius^ (1807)^ pp. 1-7).— 
A record is f^iveii of observations on atmospheric pressure, temperature, and )>recipi- 
tation during the year 1897. 

The meteorology of 1896 ( Trans. Highland and Ayr. Soc. Scotland, r>. ser., 0 (1897), 
pp. S08-7i71). —Notes on the weatlier, Huinmaries of observaiions of atmospheric 
])ressnre, temperature, sunshine, etc., during each month, with d»*i)artiires from 
normals. The intiuence of the season upon Hie character of the crops of wheat, 
barley, outs, potatoes, and turnips, is also noted. 

Results of meteorological observations, 1894-95 (Kryehnissc dtr meteoroloyi- 
schen lieohaohtunycn im Jahre 1S94-07i. 14-15 JUrr. mcleoroloyiHche commi-sHton. Naturf. 

Vcr. liriinn. 1890-97. 

Meteorology, .1. E. Honichrkjiit (Idaho Sta. Rul. 18, pp. 76'-.s.S").—Monthly and 
yearly summaries are given of the records at Moscow for 1891, l89o, 1899, and 1897; 
at (irangoville for 1894, 1895, and 1890; and at Nampa for 1891, 1895, and 1897. 
Observations are, lecorded ou temperature, precipitation, atmospheric pressure, 
cloudiness, dates of first and last killing frosts, .and relative humidity and mean dow- 
imintof the growing season. 


WATER—SOILS. 

The conservation of soil moisture and economy in the use of 
irrigation water, E. W. HilGtARD (CaJtfornia Sta. lUd. 121^ pj). 12^ 
ph, V, Ji(j. /).—Keference is made in this bulletin to a series of soil 
moisture determinations which the station has undtTtaken with a view 
to utilizing ^Hhe present unusual season [1S98] for the study of the 
limits of endurance of drought on the part of the several crop plants 
and with it to determine the minimum of water that will sutlice for 
their satisfactory growth in the several soils.’’ This work is not yet 
comideted, but has already given some valuable results. 

It has been shown that idants send down their roots to a much greater 
depth in the deep uniform soils ot the arid region than is usual in the 
soils of humid regions. This is believed to be the main cause of the 
remarkable resistance to drought shown by plants in these regions. 
The author discusses the advantages of so applying the irrigation water 
and fertilizing that plants will be encouraged to send their roots into 
the depths of the soil, and of so cultivating the soil that its storage 
capacity will be increased and evaporation decreased. 

Some of the more important conclusions are, in brief, as follows: 

“The most economical mode of using irrigation water is to put it ^ where it will 
do the most good,^ close to the stem of the plant or trunk of the tree, and let it soak 
downward so as to form a moist path for the roots to follow to the greatest possible 
depth. . . . Fall plowing wherever the land is not naturally adequately absorbent 
and is not thereby renderetl liable to washing away is a very eflbctual mode of util¬ 
izing the winter’s moisture to the utmost. . . . Moistening the ground to a considtT- 
able depth by winter irrigation is a very etfective mode of promoting deep rooting, 
and will thus stand in lieu of later irrigations, which, being more scant, tend to 
keep the roots near the surface. ... It can not be too strongly insisted upon that 
in our arid climate farmers should make themselves moat thoroughly acquainted 
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with their subsoil down to a depth of at least 4, but prtderably (] or 8 ft. . . . Simi¬ 
larly, no irrigator should be ignorant of the time or amount of water it takes to wet 
his soil to a < ertain depth. ... A definite knowledge of the rapidity with which 
irrigation water penetrati^s downward and*sideways in his soil should form a part 
of the mental equipment of every irrigator, particularly in arranging his head 
ditches. . . . Supposing the moisture to have reached the depths of the soil, whether 
from rains or from irrigation, it is essential that proper means be employed for retain¬ 
ing it in the land, and especially to prevent evajmration. That this is best aceoin- 
plibhed by a mulch on the surface, and that the best iniileh for the purpose, which 
need not be hauled on or off and is always reaily, is a surface layer of loose, well- 
tilled soil, is now pretty well understood by all. ... In the Hast, where this prin¬ 
ciple is well understood, it is considerctl that a surface laytu* 3 in. in thickness 
is sufficient to afford effective protection. Hut what is adequate in the region of 
summer rains is quite insufficient in California and in the arid region generally. It 
takes fully twict^ the thickness mentioned, and i»referably more, to affjird protection 
against the drought and heat lasting 5 or 8 months at a stretch. 

Determinations of moisture in the soil of apricot orchards lying side 
by side, one cultivated and giving a good crop of fruit and growth of 
wood and the other uncultivated and producing poor fruit and little 
growth of wood, showed 244lbs. more water per acre to a depth of Oft. 
in the former than in the latter in July. 

Measurements of soil temperatures at Norwegian observation 
stations, 1892-1897, J. Seuelien {Tidfinkr. .Xorfilce Landhr.^ 5 
No. 7, pp. —The observations here recorded and discussed 

were begun in 1802. A report of the first year’s work at Aas and 
Jdnsberg has already been noted (E. S. It., 6, p. 199). The stations at 
Rotvold and Bodd (the former near Droutheiin, both in Northern Nor¬ 
way) were added in 1895. The soil at Aas and Botvold is clayey, at 
Bodd sandy, and at Jdnsberg, black pulverized alum slate. Observa¬ 
tions were taken at depths of 0.25,0.5, and 1 meter, and (in case of Aas 
since July, 1895) at 1.5 meters. The observations at Aas Agricultural 
College are particularly complete and instructive, covering a period of 
5 years. 

Mechanical and partial chemical analyses of the soil at the various 
depths are given in case of each station, and the bearing of the results 
oil the tem])erature of the soil are discussed at some length.— f. w. avoll. 

Observations on the management of sewage farms, O. 
Pfeiffer {(dum, 22 {1898)^ No. 56^ p. 560 ).—A brief discussion 
of the amount of fertilizing constituents absorbed from sewage by soils^ 
and the amount escaping in the drainage water, based mainly upon 
observations’made on the sewage fields of Magdeburg. It was found 
that the potash was largely and the phosphoric, acid completely 
absorbed. Tlie drainage water, however, contained a large amount of 
nitrates and little organic nitrogen, thus indicating quite complete 
nitrification and showing the danger of loss of considerable amounts 
of nitrogen when the ground is not coverecl with crops to utilize the 
nitrates. 

Nitric nitrogen produced by the pea, J. L. Beeson {Jour. Amer. 
Vhem. 20 {1898)j No. JO^ pp. 793~-795 ),—Hmall plats of very fertile 
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bottom land of uniform character were planted in peas, peas and corn, 
corn, cotton, and sorghum, and one plat was cultivated like the others 
but kept free from vegetation. Determinations of nitric nitrogen in the 
soil of the different plats were made September 30, after about 0 weeks 
of dry weather, by the following method: ‘‘One kilogram of soil was 
taken about I ft. from the plants, in several places, but toward the 
center of each plat. It was shaken for 0 hours with 1 liter of water, 
the suspended clay precipitated with 5 gm. of sodium chlorid, one-half 
liter decanted, evaporated to small bulk, and the nitric nitrogen esti¬ 
mated in duplicate by the Tiemann and Bchulze method.” 

The number of milligrams of nitric nitrogen in 1 kg. of soil is given 
for each plat below: 


XUric nitrogen in 1 kilogram of noil. 


MgTIlH. 

Fallow plat. 1.010 

Pliit planted in peas, growing, pods nearly grown. 3. 3.S3 

Plat planted in peas, growing, pods about ripe. 8.670 

Plat planted in peas, grown and <l«*ad about two or three weeks. 10.510 

Plat planted in corn (liard;, same as above. 7.503 

Plat planted in corn (bard).3:40 

Plat planted in eottoii, growing.423 

Plat planted in sorghum, growing.333 


The data show a much greater accumulation of nitrates in the soil 
under leguminous plants than in the bare soil or that under corn, 
cotton, or sorghum. The results indicate “ that the micro organisms of 
the pea roots assimilate more nitrogen than the plant needs for its 
growth.” I f this be true, “peas planted with a crop would tend to increase 
the yield of that crop, unless the peas be so thick as to interfere with 
the crop’s root development, or use uj)too much water in their growth.” 

On denitrification, G. Ampola and C. Ulpiana {Gaz. Chim, TtaL^ 
28 {189.% No. 110; abs. in Chem. Ztg.^ 22 {1898), No. 85, p. 201).—The 
authors isolated from soil a denitrifying organism which differs in char 
acter from the Bacterium denitrijicans aglUs of Ampohi and Gariiio, as 
well as from those of Burri and Stutzer, and Scdiirokikh. This organ¬ 
ism grows well both in presence and absence of air. The name B. deni 
trijicam V has been adopted by the authors for this organism, and its 
behavior in different media is described. The second organism was 
isolated from a nitrate solution wdiich had been exposed to tbe air in tlie 
laboratory for some time and was undergoing decomposition with the 
escape of nitrogen. To this organism the authors give the name B. deni- 
triJicnnH VI. Theconditions most favorable to the development of both 
of the organisms are a 0.3 ])er cent nitrate solution, and a temxierature 
betw een 30 and 40 ^ 0. Sunlight has no effect upon them. In pure dis¬ 
tilled water the organisms are capable of surviving for 7 mouths. 
When dried, B. denitrlfivans V died within 8 weeks, and H. denitri- 
Jicam Vl was alive and active at the end of 5 months. 

The mechanical composition of wind deposits, .1. A. Uddkn {Auguatana Lihr. 
Puha.y No. i, pp. fj!)). —This is a contribution to this subjoct from tho Angustaun Col¬ 
lege aud'Theological Seminary at Rock Islaiiil, liliiioie. 
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Samples of different kinds of materials moved by the wind have been collected 
from different i)laoes of deposition [including points in Massachusetts, Illinois, 
Indiana, Kansas, Nebraska, and North Dakota], and from the atmosphere directly 
for this study. Each of these has htjeii separated into grades of different coarseness 
and the percentage of 1 he weight for each grade in each sample has been determined. 
It appears that all of these samples,, and presumably the greater part of such mate¬ 
rials as owe their present position and arrangement to the action of the atmosphere, 
may bo referred to some one of four categories. These may be charactorizod as (1) 
lag gravels, or coarse residual deposits in the rear of sand dunes; (2) drifting sand, 
constituting the familiar dunes in dry and sandy regions; (3) line sand, which is soon 
dropped by the wind in the lee of drifting dunes; and (4) dust, which only slowly 
settles out of the air far away from the place where it was raised. 

Numerous observations on know'ii (^olian deposits in the field and on the mode of 
action of the wind have also been made to supplement this special study of the 
mechanical composition of wind sediments, and these are drawn upon in the discus¬ 
sion of the other data.’^ 

Observations ou soil moisture, R. A. Emeusox (Upt, Kehraska State llort. Noc., 
27 {1S9(>)y pp. 179~tS5y figs. 4). —This article records observations on cultivated v. 
seeded orchards; garden soil luiltivated, uncultivated, mulched, in grass; mulched v. 
<*ultivatcd soil in potatoes; fall-plowed, spring-plowed, and unplowed soil; and wind¬ 
breaks of forest tre<\s and hedges. 

On certain soils rich in potash, A. Borntraegeu and G. Paris {Landir. Vers. 
Stat.y 50 {Jf80S)y Xo. 5-Gy pp. 345-345). —This article briefly summarizes the iinestiga- 
tions of Casoria' on the solubility of potash of soils of volcanic origin in acetic acid, 
hydrochloric acid (1.12 sp. gr.), and hydrofluoric acid applied successively; and 
reports results of analyses by the authors of the hydrochloric acid I'xtract (boiling 
1.12 sp. gr. with acid for 5 hours) of 4 soils of volcanic origin (from the vicinity of 
Vesuvius). The potash soluble in hydrochloric acid ranged from 2.71 to 5.05 per 
cent. 

Soil bacteria which liberate nitrogen, CaroX {Die Sticicstoffbildenden liodenhak- 
terien. JTatniom: (rohmanidsche huchdruekervly 1S07 ).—Such organisms are stated to 
be, most abundant in fallow land, less abundant under leafy plants, and least abund.ant 
under cereals. 

The denitrification processes, T. Pfeiffer and O. Lemmkrmann {Landw. Vers. 
Stat.y 50 {180S)y No, 1-2, pp. 7/5-7*/^?).—This is a detailed account of investigations 
already noted (E. S. R., 9, p. 536). 


FERTILIZERS. 

Experiments with ferrous sulphate for destroying the denitri¬ 
fying organisms of barnyard manure and the germs of Rothlauf 
and Schweineseuche, O. Muller [Jour, Landiv.j 46 (1898)^ No, 2^ 
pp, 207-232 ),—In culture experiments with Bacterium denitrijicansj B, 
pyocyaneus^ and B, fluorescem Uquefaciens in bouillon containing 0.1 per 
cent of nitrate, ferrous sulphate was used in the form of powder at 
rates of from 0.2 to o per cent. The results show that the addition of 1 
gm. of the powdered sulphate to each 10 gm. of the slightly alkaline 
culture solution killed all of the germs in 24 hours. In neutral solutions 
a smaller quantity was effective. 

Two series of experiments were carried out with the same prepara- 

J Riv. Ital. Sci. Nat., 1 (1885), No. 1. Idrol. c Climnt. Med., 7 (1885), No.9; 9 (1887), 
No. 3; 11 (1889), No. 8. An. R. Scuola Sup. Agr. Portici, 4 (1884), No. 1; 5 (1885), No. 1. 
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tioii on horse manure. In one series the manure contained from 80 to 
82 per cent ot* moisture, in the other from ('5 to (58 per cent. To each 
100 gm. of the manure well supplied with denitrifying organisms from 
6 to 25 gm.of the powdered sulphate was added, the powder being inti¬ 
mately mixed with the manure. From time to time nitrate bouillon was 
inoculated with particles of tlie manure. The culture experiments indi¬ 
cated that in order to destroy the denitrifying organisms it was neces¬ 
sary to mix at least 5 per cent of the powdered sulphate with the manure, 
provided the manure contained at least (55 to 70 per cent of moisture. 
Wlieu the amount of sulphate was increased to 20 to 25 per cent all 
organisms in the manure were killed. As a rule the sulphate was more 
etlective in moist than in dry manure. 

Another series of experiments was carried out with moist (80 per 
cent of water) and dry ((55 to 08 per cent of water) manure in layers 1, 
2, and 4 cm. thick, the sulphate being spread over the surface of the 
manure in layers from 1 to 2 inm. thi(*.k. The time re(piired for the 
powder to be absorbed by the manure and for the organisms to be killed 
depended upon the thickness of the layer of the manure and the amount 
of moisture i^resent. In the thin layers the organisms were completely 
destroyed in 24 hours, while in the thick dry layers they were still active 
at the end of 12 days. It api)earc‘d that in the case of the moist manure 
10 per cent of the ])owdered sulphate was sufticient to insure complete 
destruction of the denitrifying organisms, while in the case of the dry 
manure 15 x)er cent was necessary. 

In a third series of experiments 100 gm. portions of manure were 
treated with 2.5, 5, and 10 per cent solutions of the lueservative. In 
this case 40 gm. of 5 ])er cent solution (2 gm. of the sulphate) was suf- 
flciimt to destroy the organisms in 100 gm. of manure both in the dry 
and moist condition. 

(hilture experiments similar to those with the denitrifying organisms 
were made with the germs of Itothlauf and Schweineseuche. These 
exj)eriments indicated that 0.44 to 0.5 per cent of the sulphate was suffi¬ 
cient to kill these organisms. 

Two sprinklings with a 5 per cent solution of sulphate is believed to 
be the most practi(jable Jind eftective means of destroying both denitri¬ 
fying organisms and disease germs in manure. 

An analysis of the sulphate used is given which shows that it con¬ 
tained 6(5.18 j)er cent of ferrous sulphate, 5.4 j)er cent of free sulphurh*. 
acid (SO;i), 5.3 per cent of ferric sulphate, and 1.32 per cent of water 
and insoluble residue. 

On denitrifying organisms, O. Kvnnemann (Latulw, Fm. Statj 50 
{189iS)^ Ifo, l-:2 pp. (15-113 ),—The author reviews the literature of the 
subject, and reports indetsiil ex|)eriments in preparing ]mre cultures of 
denitrifying organisms from horse sind cattle manure, from straw, and 
from different kinds of f^oils. The organisms isolated are describe<l, 
and their behavior in different culture media and in the presence of 
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varying amounts of oxygen (air), nitrate, caustic liirie, ami sulphuric 
avid is iliscussecl. 

It was found that horse manure as a rule contains denitrifying 
organisms and these are usually of two kinds, one of them being also 
iound ill straw. The organism found only in the manure reduces 
nitrates in symbiosis with Baeterium eoli an<l is identical with Bacillus 
(lenitrijicans I of Burri and Stutzer. The organism found both in the 
manure and in straw is considered a variety of the Bacillm denitriji- 
cans 11 isolated from straw by Burri and Stutzer. 

Denitrifying organisms are not present as a rule in cattle manure. 
Those obtained from this source were identical with Bacillus denitriji- 
cans I of Burri and Stutzer. 

The reduction of nitrates due to the action of these organisms is 
considerable, but decreases with the amount of organic, matter in the 
culture medium. Bacillus denitrijicans I (in symbiosis with Bacterium 
coli) completely reduced the nitrate in nutrient bouillon containing as 
much as 0.7 per cent of that substance. Bacillusdenitrifivans 11 did the 
same in bouillon containing as high as 0.8 per cent of nitrate. 

The exclusion of air as well as its free admission checked the deni¬ 
trifying action of Bacillus denitrijicans 1, but were without effect upon 
the action of Bacillus denitrijicans II. 

Sulphuric acid is extremely active in preventing denitriiicatioii,0.17 
per cent in tlie culture medium being sufficient to ]>revent the develop¬ 
ment of the denitrifying organisms. 

Denitrifying organisms are less frequently present in cultivated soils 
than in manure and are usually of a different kind. The denitrifying 
organisms isolated from soils were Bacillus pyocyaneus, B, Jiuorescens 
liquefaciens, and B. denitrijicans III,an organism not i)rcviously described. 
These organisms reduce nitrates as actively as those present in manure. 
As in the case of the latter, the i)resenco of sulphuric acid to the extent 
of 0.17 i)er cent completely checked the activity of the soil organisms. 

Comparison of different phosphates, W. P. Brooks {Massacliu- 
setts Hatch tfta. Rpt. 1897^ pp, 10-19 ),—^This is an account of experi¬ 
ments during 1897 on 13 eighth-acre plats planted to corn. The 
whole area had received an apjdication of 600 lbs, of ground bone and 
200 lbs. of muriate of potash per acre in 1806, before the laying out 
of the plats. In 1897 each of the plats received a basal fertilizer of 
potash-magnesia sulphate 50 lbs., nitrate of soda SOJ lbs., and sub 
phate of potash 12J lbs. iier plat. In addition to this basal fertilizer 
the different plats received phosphoric acid in the form of hoof meal, 
bone meal, dissolved boneblack, acid phosphate, Navassa phosphate, 
South Carolina rock phosjffiate, Florida soft phosphate, apatite, and 
basic slag. 

** [The results show] that the yield on the plats to which phosphates were applied 
varied without apparent relation to the availability of the phosphoric acid in the 
materials used. . . . Tlio unfayorable influence of the season and possible differences 
in natural fertility of the soil serve to obscure the action of the phosphates employed.” 
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Analyses of commercial fertilizers, »J. L. Hills, I>. (>. White, 
and O. IT. dONBS ( Vermont Sta. Jiuh. GH^pp. i7-G0; GJ^pp, G3-76; 6V>, pp, 
7l)--131 ).—Tlieso bulletins report analyses and valuations of 1‘26 brands 
of fertilizers inspected during? the spring of iS98, with notes on valuation 
and a discussion of the results of inspection. 

•^Tlmio-quartora of total riumbor (of fo.rtilizors ins]K*ct6il] wero abovo |?uar- 
aatoo ill ovory rospect, iiine-timths were (essentially equal to or bett<*r than j^uarantee, 
and all afforded the commercial eiinivalent of tlndr j^iuiranters. Thirteen brands fell 
short lno^^ than 0 20 ]>er cent in one iu^redi<mt, and two were lat'king in two ingre¬ 
dients. In neither case wer«‘ both ingredients seriously deticient. 

^niie application of pejisiii digestion and alkaline-pt rmanganatedistillation meth¬ 
ods to the sevcjral brands indicatcil that the quality of the organi(; nitrogen of about 
a dozen brands, notably the output of two concerns, was somewhat (inestionable. 

‘‘One hundred and five brands were guaranteed (directly or inferentially) to con¬ 
tain potash as sulphate, a claim which was verified in but If) cases. 

“The average valuation was foiiinl to b<^ $17.4.5 and the average soiling jirico $29.04. 
Two dtdlars out of every five invested in fertilizers )>aid for costs of mauufacf ure and 
sab'. A dollar spent for average low-priced goods (below $28) bought 58 cts. worth 
of plant food; a dollar invested in average medium grade-brands ($28 to $32), GO 
cts. worth; ami a dollar paid out for average high-priced goods ($32.50 and up¬ 
wards), G7 cts. worth. A didlar bought 79 cts. worth of plant food in one brand 
and but 39 cts. worth in another. A fifth of tbi' entire number of brands sold fur¬ 
nished loss than 55 cts. worth of plant food for a dollar. 

“The average coirqiosition of the goods has not varied materially from that of 
last year. Selling prices are the same, ]>1ant food in mixed goods is as cheap as it 
(^ver was, but owing to the low prices of raw materials the practice of homo-mixing 
is proportionately in<»re jirofitable now than hitherto. 

“Home-mixtures made in this State furnished from 30 to 50 per cent more plant 
food at the same cost than did average manufacturers^ mixtures.’^ 

Report of the chemist. Department of fertilizers and fertilizer materials, 

C. A. OoiCSSMANX KT AL. (Massarhusetfs Hatch Sta. Jipf. 1897^ pp. 100-1,J?). —A brief 
summary is given of the work during 1897, including statements regarding the 
inspection of fertilizers and analy8(‘S of barnyard manure, wood ashes, cotton-seed 
meal, Damara Land guano, creniatory ashes, and wool ^vashings, with brief notes 
on their value as fertilizers. 

Fertilizing value and statistics of production, imports and exports of oil 
cakes of France, Maizikuf.s {L'Engrain^ Li {ISOS), .Vo. 5/, pp, 12SS-1^S7). 

Manure pits and cisterns, M. Kix(}KLManx {Joar. .it/r. Prat., 02 {1S9S), //, 
No. 40, pp. 707-77?, fuja. 7; Tin, ])p. S.lO-SOn, fi(/8. 0). — A variety of jiits and cisterns 
are described and iignred. 

The turning under of straw, stubble, etc., P. Hona.mk {Hap. Ann. Sta. Agron. 
lMauritiu8'\, 1S07, pp. 55-57).—The merits of this practice are discussed, the conclu¬ 
sion being drawn that, although it has some disadvantuges, the benefits Tesnlting 
from it in the inqirovement of the soil more than eounterbalaneo these objections. 
Conqiaratlve tests of biirniTig and turning under were made on sugar cane with 
results decidedly favoring the latter practice. t 

Fertilizer experiments with potash salts {L*Engrain, 13 {1S9S), No. 52, pp. 
1241,1?42). —An account is given of experiments with wheat on calcareous, clayey- 
calcareous, and sandy soils, which indicate that in evt'ry case applications of potash* 
were profitable when they did not exceed 150 kg. of chlorid or sulphate per hectare. 

Nitrate of soda and the exhaustion of the soil, L. Graxdkait {Jour. Jgr. Prat., 
02 {1S9S), II, No. 40, pp. 485-487). —A popular article. 

The nitrate of soda industry, MAizifeKK8(/v*/i^nf/r«i<», 13 {1898), No. 40,pp. 947,948). 

Fields for experiment and demonstration, MAizikuKs {VEngraU, IS {1898), No. 
42, pp. 996,997)* —A popular article, based largely ou the work of Graudeau, Weitz, 



624 


EXPERIMENT STATION RECORD. 


and Steiger, recommending field tests for determining the fertilizer requirements of 
soils and describing methods of oouductiug such tests. 

Analyses of commercial fertilizers (South Carolina Sia. Bui, Sfi, pp, 32), —This 
bulletin gives notes on valuation of fertilizers in South Carolina and laws and regu¬ 
lations controlling fertilizer inspection in that State, with tabulated analyses and 
valuations of 142 samples of fertilizing materials inspected during the season of 
1897-98. 

Natural phosphates compared with each other and with acid phosphate. 

W. r. Brooks (Maaaachusetta Hatch Sta, Rpt, 1897 j pp, 14-tG )—This is a continuation 
ofexperiments begun in 1890 (E.S. R., 9, p. 337). The crop grown during 1897 was 
Swedish turnips. The peculiarities of the season rendered the results of the exper¬ 
iment inconclusive. 

FIELD CROPS. 

Composition of maize, H. W. Wiley ( U, S. Dept, Agr.^ Division of 
Chemistry Bui, 50jpp, 31), —This bulletin, which is compiled chiefly from 
the records of the Division of Chemistry, treats of the composition of 
Indian corn, the composition and properties of the stalks, composition 
of cobs, manufacture of starch, glucose, whiskey, and alcohol, and the 
by-products obtained in their manufacture. 

The composition of maize, as shown by analyses in the United States 
and other countries, is discussed at length. Many analyses are quoted. 

study of ill! tlio analyses which have been made in this division reveals the 
fact that maize is one of the must invariable of the cereals, maintaining under the 
most dilforont climatic conditions a most remarkable uniformity of composition, and 
varying chielly in the size, color, and general physical characteristics of its kernels 
rather than in their composition.” 

The fact tliat, as shown by analyses, American maize contains less 
water than European maize is also i)ointed out. 

The high nutritive value of maize meal is insisted upon. The differ¬ 
ent iirocesses of milling are described. Indian-corn Hour is discussed 
at some length. In milling, the outer envelope and germ are removed. 
This flour has the following percentage composition: Moisture 12.57 per 
cent, proteids 7.15 per cent, ether extracts 1.33 per cent, carbo¬ 
hydrates 7<S.3() per cent, crude fiber 0.87 per cent, and ash 0.61 per 
cent. The heat of combustion as calculated is 3,836.8 calories per 
pound, and as determined 3,888.3 calories. 

An extended study of the composition and properties of cornstalks 
is reported. It was found that the nodes formed 26.08 per cent of the 
stalk, the pith of the interuodes 20.25 per cent, and the shells of the 
internodes 53.67 per cent. The composition of the three iJortions was 
as follows: 

'* Analimia of stalks of maize. 


CoiiRiitnents. 


Moigturo. 

Protein. 

Fat. 

CJarbohydratea other than crude fiber 

Crude fiber.. 

A«h. 



Pith of 1 Shells of 

Nodes. 

inter- 

nodes. 

inter 

nodes. 

Per cent. 

Per cent. 

Per esnt. 

6.52 

7.01 

4.05 

4.38 

3.50 

2.44 

.04 

1.17 

.78 

48.21 

44.08 

43.88 

37.04 

41.44 1 

46.01 

2.11 

2.80 

1.94 
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The solability of the different portions of the stalk in acid and alkali 
alone and successively was studied, as well as the furfurol content of the 
samples. 

''The composition of the samples, as determined by successiye digestion with acid 
and alkali, and determination of the other ingredients on a water-free basis, is 
riiown by the following table: 

Composition of pith and internodes of stalks of maize. 


DiviBiun of Htulk. | 

Proteids. 

Per cent. 
4.69 
3.76 
2.57 

Fat. 

Insoluble Soluble 
carlmliy-! carbohy* 
drates. ; drates. 

Ash. 

Nodes... 

Per cent. 
1.01 

1. 26 
.82 

Per cent. 
33.81 
35.64 
39.43 

Per cent. 
58.23 
66.33 
44.86 

Per cent. 
2.26 
3.01 
2.04 

rith from internodes. 

Shells from internodes. 


"These data show that if the matters are treated with both alkali and acid in 
preparing them for paper pulp they will yield of that iiiatorial only about one-third 
of their weight. On the other hand, when treated by an alkali or acid alone they 
will yield about one-half of their weight as paper pulp.^^ 

The kinds and quantities of sugar obtained from the different por¬ 
tions of the stalk by hydrolysis were determined, and also the celluloses 
as sejiarated by the chlorination process. The results of the study of 
the stalks was summarized as follows: 

"Summing up the results of the investigations, it is seen that the material exam¬ 
ined consists of several different kinds of matter. It contains a small cpiantity of 
mineral matter, of ash, of proteid matter, and of matter soluble in ether, but is 
chiedy composed of carbohydrate material. This material is of various kinds. A 
})art of it will yield by hydrolysis with an acid a small quantity of dextrose capable 
of fermentation. A larger part, on hydrolysis, is converted into a pentose sugar, pre¬ 
sumably xylose, incapable of fermentation, but capable of reducing an alkaline 
copper solution. Auother quantity, perhaps larger than that just mentioned, passes 
into solntion under the influence of hydrolyzing agents, but does not seem to pro¬ 
duce a sugar cax>able of reducing alkaline copper solution. ITie largest portion of 
carbohydrate matter consists of cellulose of 2 varieties, which may be designated 
as a and ft. Both of these celluloses are insoluble in chlorin, but the ft cellulose 
may be dissolved in dilute nitric acid. The bodies which are capable of yielding 
furfurol consist largely of xylan and allied pentosan substances. There is, however, 
as the data have shown, a considerable quantity of matter present capable of yielding 
fhrfurol on distillation with hydrochloric acid, and yet not possessing the properties 
of pentosan bodies. The character and quantity of this furfurol-yielding complex 
is not known, and requires further investigation for its separation and study. It is 
evident that the material could not bo profitably employed as a source of ethylio 
alcohol, as the quantity yielded is not quite 2 per cent in weight of the whole mass. 
The possibility of obtaining methyl alcohol from this matter by distillation in closed 
retorts is a subject for further investigation.” 

Oorncobs were found to consist of 1.5 per cent pith and 98.6 per cent 
shell. 

"The pith of the corncob has many of the properties characteristic of that of the 
stalk; is finer in texture, however, and less absorptive. By experiment it was found 
that 1 gm. of the air-dry pith absorbs 10.43 gm. of water. The chemical composi¬ 
tion of the pith and the shell of the cob are found in the following table.” 
14270—^0. 7-3 
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Ckemioal composition of corncob. 


Gonstitiieiits. 

Pith. 

SheU. 

Moiffttir© r - _____ 

Per eent. 
8.11 
2.06 

Per eent. 
9.08 

I’rotfliii_ __......._.................................................. 

1.75 

Ftbfti* _____.................... 

.52 

.23 

Fiber . 

34.15 

32.17 

Ash . 

2.43 

1.55 



The properties of the cornstalk pith are discussed at some length, and 
feeding experiments with animals made at the different stations with 
cbm and with maize and with different parts of the stalk are summa¬ 
rized. 

Report of the agriculturist, W. P. Brooks (MassOfChusetts Hatch 
8ta. Ept, 1897, pp. 9-11, 19-23, 26-37). —The results of various field 
experiments, most of which are in continuation of former work (E. S. 
K., 9, p. 339), are reported. 

Fertilizer and noil tests. —Soil tests were made with corn on 2 farms 
and with potatoes at the station. One of the tests with corn was ruined 
by wire and cut worms. The results of the other were as follows: 

Soil test with com. 


Fortilijjor. 


MuriAto of potash. 

I^itrate of soda. 

DiBsolved boneblack- 

Mauure. 

Complete fertilizer: 

itrate of potash... 

Nitrate of soda. 

Dissolved boueblack 



1 Increase 

in yield 

Apjilica- 

over uumanured 

tioD per 

plats. 


acre. 

— 

- - - 


Gram. 

Stover. 

Pounds. 

Bushels. 

Pounds. 

160 

36.3 

2,203 

160 

8.3 

325 

320 

15.3 

455 

5 cords. 

26.4 

3,450 

160 

1 


160 

> 52.5 

2,455 

320 

) 



In the soil test with potatoes the applications of phosphoric acid, 
nitrogen, and imtash increased the crop on an average 2G.6 bu.,-11.3 
bu., and 7.2 bu. per acre of merchantable tubers, respectively. The 
application of all 3 elements produced a crop inferior to that where 
nitrogen and phosphoric acid were applied together. No conclusions 
are drawn. 

The one fourth acre plats used for experiments in manuring corn in 
previous years (E. S. 11., 9, p. 340) were seeded with a mixture of tim¬ 
othy, redtop, and clover without forther application of fertilizers. The 
2 plats which had received manure alone each season for 6 years 
yielded on an average 1,403^ lbs. of hay and 784 lbs. of rowen: while 
the 2 plats which had received manure and potash for the same 
period gave a yield of 961^ lbs. of hay and 636J lbs. of rowen. 

Four J-acre plats, 2 of which had been fertilized for 6 years with a 
special com fertilizer and 2 with a fertilizer richer in potash than the 
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special fertilizer but famishing less nitrogen and phosphoric acid (E. 
8. B., 9, p. 340), were seeded to timothy, redtop, and clover. The plats 
which had received the special corn fertilizer gave an average yield of 
700 lbs. of hay and 113^ lbs. of rowen. The plats which had received 
tBe fertilizer richer in potash yielded on an average 713^ lbs. of hay 
and 147 lbs. of rowen. It is believed that, owing to inequalities of 
moisture conditions, the influenc^e of the x>otash was not clearly shown. 

The test with legumes was continued from former years (E. 8. B., 9, 
p. 340). A number of plats had received nitrogenous fertilizers while 
some received no nitrogen. During some seasons legumes were 
grown on the plats to test their ability as nitrogen gatherers. The 
results from a croj) of oats grown on the plats last season show not 
the least evidence of any ability on the part of the soy bean when 
grown before a grain crop (and harvested) to make nitrogen manuring 
of the grain crop unnecessary.’^ Of the nitrogen fertilizers, nitrate of 
soda gave the largest crop, followed by barnyard manure, dried blood, 
and sulphate of ammonia, in the order given. Double sulijhate of pot¬ 
ash and magnesia was more effective than muriate of potash, especially 
when used in connection with sulphate of ammonia. A test of muriate 
with sulphate of i)otash in connection with sulphate of ammonia as a 
corn fertilizer gave too small a difference in yield to ascertain the merits 
of the two forms of potash. 

Experiments with the rotation of manures on grass lands have been 
continued (E, 8. E., 8, j). 402), and the yields for the last season are 
reported. This system of using these different manures for grass 
lands in rotation has much to recommend it.” 

Nitragin was tried on crimson clover, alfalfa, and common red clover, 
but without appreciable effect. “ The failure of the material to benefit 
the crop ai)pears to be due to the fact that our soils contain the nodular 
bacteria of the common leguminous crops in sufficient numbers.” 

Sulphate of iron used at the rate of 80 lbs. per acre had a very slight 
effect, sometimes proving deleterious rather than beneficial. 

Variety tests ,—The results of variety tests with corn, liotatoes, 
grasses, millets, soy beans, and clovers are reported. The 0 varieties 
of flint and 11 of dent corn tested all proved to be too late for culture 
except for silage. Of 81 varieties of potatoes, Bose No. 9, Restaurant, 
Woodbury White, Bliss Triumph, Prolific Bose, Empire 8tate, Early 
Maine, Dakota Bed, Sir William, Early Bose, and Beauty of Hebron 
gave the best yields, all yielding at the rate of more than 220 bu. of 
merchantable tubers per acre. 

Sixty species and varieties of grasses were tested, most of them 
occupying plats containing 1 sq. rod. English rye grass, Italian rye. 
grass, crested dog’s tail, and meadow fescue winterkilled. Tall oat 
grass, tall fescue, red fescue, fowl meadow, Canada blue grass, water 
spear grass, and wood meadow grass are mentioned as promising 
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The results for 21 varieties of millets belouging to the species Pani- 
oum crm^gallij P. miliaoeim^ and P. italicmij grown on plats 1 sq. rod 
in size, are given in a table. Owing to the small size of the plats, no 
conclusions as to the relative merits of the different varieties are given. 
Japanese barnyard millet ( P. crus-galU)^ Japanese broom oorn millet 
(P. miliaceum)j and Japanese millet (P. italicum) yielded at the rate of 
about 40 bu. of seed per acre. The early white soy bean yielded 18.7 
bu. of beans per acre, medium black 16 bu., and medium green 34.7 bu. 
The test of medium red, mammoth, alsike, and crimson clover was 
continued from last year (E. S. E., 0, p. 340). Mammoth clover gave the 
best results. The other kinds were injured to a considerable extent 
during the winter. The results of a comparison of sulphate and 
muriate of potash as fertilizers for clover were without special signifi¬ 
cance. Sweet clover {Melilotua alba)y grown on the same plat, made a 
better growth this year than the year before, the yield being at the rate 
of about 12^ tons per acre. This is believed to be due to a larger sup¬ 
ply of the appropriate nodular bacteria in the soil. The crop is recom¬ 
mended for green manuring rather than for fodder. 

Experiments with alfalfa, saccaline, crimson clover, winter vetch, 
Idaho field or coffee pea (Cicer (irietinum)y Brazilian stooling flour corn, 
and black chaff or African millet are briefly noted. Alfalfa seed treated 
with Nitragin showed no advantage over untreated seed. Sacjcaline, 
crimson clover, Idaho field or coffee pea, and Brazilian stooling flour 
corn were found unprofitable as fodder crops. Black chaff or African 
millet resembles Kaffir corn, and both are regarded as inferior to maize 
for that climate. 

Report of the director, H. Benton {Alabama Ganehralce Sta. Rpt 
1897j pp. 5, 6’, 8-11 ).—The experiments described comprise culture, 
variety, and fertilizer tests of cotton; variety and culture tests of corn, 
and a comparison of standard varieties of potatoes. 

Experiments with cotton .—Fertilizer tests were made on a sandy cal¬ 
careous soil with application of sulphate of ammonia, sulphate of pot¬ 
ash, acid phosphate, tankage, cotton-seed meal, and barnyard manure. 
The results show tliat acid phosphate applied singly or in combination 
did not increase the yield. Sulphate of ammonia and sulphate of potash 
applied alone or in combination gave good results. Sulphate of potash 
and tankage was found the most profitable combination on these 
soils. It is concluded from the results of the experiments that the sandy 
calcareous soilS* of that region are deficient in potash and ammonia. 
Shallow preparation of land with the cotton planted on beds gave 
better results than deep preparation with the cotton planted on the level. 
Among 7 varieties Truitt gave the best yield of seed cotton. 

Experiments with com.—Land plowed 4 in. deep with the corn planted 
in, beds yielded 24.1 bu. per acre; land plowed 10 in. deep with corn 
planted on the level yielded 24.2 bu. There was practically no differ¬ 
ence in the yields of Huffman Early and Welborn Conscience com. 
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Po^atoA.—The 4 varieties tested, Peerless, Beauty of Hebron, Early 
Bose, aiMf Early Vermont, yielded 90,93.5,103, and 111 bu. of merchant¬ 
able tub^s per acre, respectively. The total yields ranged from 158.5 
to 166,2 bh. per acre. An acre of Bunch Yam sweet potatoes yielded 
207 bii. 

Tobacco experiments. —A one-half acre plat yielded 335 lbs. of well- 
curecf tobacco. General Grant and Bradley Broad Leaf and Cuban Seed 
Leaf and Havana Seed Leaf were about equal in yield. The yield of 
the latter two varieties was about two-thirds that of the former. 

Millet, E. 0. Ohiloott and D. A. Sa^undeks {South Dakota Sta. 
But. 60j pp. 127-ldO^ jig. 6). —In 1897 a number of varieties of millet 
were grown in a cooperative experiment with the Division of Agros¬ 
tology of this Department. The seed was obtained from 13 seed firms 
in various parts of the United States and was sown on land of uniform 
quality in drills 2 ft. apart. The soil was cultivated and hoed during 
the season. Illustrations are given of samples taken at the best stage 
of growth for cutting for hay. All the varieties received under many 
different names are classified under the following groups, each of which 
is briefly described: Common millet (Setaria italica)^ Hungarian millet 
{8. italica), barnyard grass, cockspur grass {Pcmicum crus-galli)^ Golden 
Winter {S. itaUca)^ broom corn millet (P. miliacenm), and German millet 
{8. italica germanica). Short notes are given on the growth of the 
varieties. 

Forage crops of the James River Valley, J H. Shepard and E. 

0. Chilcott {South Dakota Sta. Bui. 59^ pp. 87-109^ pin. 10). —The experi¬ 
ments described are a continuation of work formerly rejmrted (E. S. B., 
9, p. 295) without any material change in the methods of work. About 
100 varieties of forage plants, clovers, alfalfa, grasses, millets, peas, 
rape, spurry, vetcihes, sorghums, fodder, held and sweet corns, and sun¬ 
flowers were tested on one-fourth acre plats, and 30 varieties of grasses 
and clovers were grown on small plats 1 square rod each for the pur¬ 
pose of comparing their habits of growth and their characters. No 
deleterious effects were produced by artesian well water used in irri¬ 
gating the plats. The results on all plats are described in brief notes. 

Potato experiments, C. von Seblhorst {Jour. Lnndw.j 46 {189S)j 
No. i, pp. 43'-49 ).—Twenty tubers of the Magnum Bonum variety, 
similar in form, each having 9 eyes and weighing about 90 gm., were 
se^cted and planted in 2 lots. Ten of these tubers were planted and 
cultivated according to the Giilich method, and the eyes of the other 
l©tubers were planted singly 20 cm. apart in rows 60 cm. apart. Of 88 
eyes all but 2 grew. 

The Giilich method consists in planting whole tubers a meter apart 
each way^ and in bending the stems of the growing plants across each 
otheva^nd covering them well with earth. This extensive hilling is 
inteiHl^ to favor the formation of stolons and thus to increase the 
yield of ^bers. 
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The 10 tubers planted according to the Giilich method yielded 3^800 
gni. of large and 500 gm. of small tubers. The 86 eyes of the other 10 
tubers yielded 35,700 gm. of large and 2,900 gm. of small tubers. It is 
stated that in field experiments the results were not so striking, but 
still considerably in favor of planting the eyes singly. The Giilich 
method was not conducive to the formation of good-sized tubers. The 
author believes that hilling interferes with the assimilative functions of 
the plant. 

In another experiment the use of different-sized tubers for seed and 
planting at different distances were tested on plats equal in size. The 
plants were grown 20,40, and 60 cm. apart in rows 50 cm. apart. Large, 
medium, and small tubers, weighing 90 to 100, 50, and 30 gm. respec¬ 
tively were used for seed. The results are given below: 

Yields per plat from differ enUaized inhere grown at different dietances. 



1 Large seed tubers. I 

iMedium-sized seed tnbers. 

[ Small seed tubers. 

Diataoco between 




-- 

- - 

- - : 



. 

plants in the row. 

Large 

Small 

Starch 

Large 

Small 

Starch 

Large 

Small 

Starch 


tnbera. 

tnbera. 

content. 

tubers. 

tubers. 

content. 

1 

tubers. 

tubers. 

content. 

I 

Kg. 

Ka. 

Per cent. 

Kg^ 

Kg. 

Per cent 

Kg. 

Kg. 

Per cent. 

20 centimeters. 1 

151. 


16.6 

104 

6.5 

15.4 

81 

r> 

14.7 

40 centimeters. I 

125.5 

'4.5 

15. H 

104 

6.5 

15.4 

78 

5 

16.2 

60 centimeters. 

117.5 

6.5 

16.8 

96 

6.5 

15.1 

82 

4 

14.5 


Sugar beets in Idaho, 0. W. McCurdy {Idaho Sta. Bui. 12, pp. 37-^ 
75, 8).—This bulletin reviews the work with sugar beets in the 

State, discusses in a popular way the history of the industry, the 
world’s production and consumption of sugar, and the climate, soil, and 
fertilizers suited to the sugar beet, and considers the factors which 
enter into the establishment of a beet-sugar factory. A number of 
varieties of sugar beets are described and compared. The relative 
worth of the different varieties deduced from analyses made by the 
station is given in the following table: 

Comparison of varieties of sugar heets. 


Name. 

Maxirum 
sugar con¬ 
tent. 

Minimum 
sugar con¬ 
tent. 

Average 
sugar con¬ 
tent. 

Purity. 

Klein wan zleben... 

Per cent. 
19.60 

Per cent, 
14.40 

Percent. 
14.16 

Degrees, 

8180 

Metta. 

18.40 

14.60 

18.88 

82.78 

Vilmorin Imperial_. 

18.20 

10.60 

14.10 

85.42 

Vilroorin Improved... 7.. 

Erench Red Top. 

16.60 

14.40 

11.77 

75.55 

15.90 

10.70 

13.65 

8170 

Lane Imperial. 

New Danish.. 

15.70 

10.60 

13.44 

81.69 

15.20 

10.80 

18.83 

81.81 


Analyses were made of large, medium, and small sized beets of 4 dif¬ 
ferent varieties and the results show the highest sugar content and 
purity in the medium-sized beets, which weighed about 1 pound. Forty- 
one samples, including 20 from the station, were analyzed in 1897; the 
average sugar content was 15.17 per cent, with an average purity of 
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87.56 per cent. Twenty samples, grown by the station, averaged 15.28 
per cent in sugar content and 92.66 in purity, while the rest of the 
samples gave an average sugar content of 17.07 per cent and the aver¬ 
age coefficient of purity was 82.78. The results of analyses made in 
the chemical laboratory of this Department of samples grown in the 
State are also tabulated, together with the results obtained at other 
stations. 

Sugar beets, R. H. McDowell and N. E. Wilson {Nevada 8ta. 
Bui. 37y pp. 10^ fig. 3 ).—This bulletin reviews the work with sugar beets 
in the State, reports on the work of the season of 1897, and gives direc¬ 
tions for the culture of the crop. Vilmorin Improved and Kleinwanz- 
lebener varieties are described and directions for making culture tests 
are given. The weather conditions for the season and the results of 
analyses of 22 samples of sugar beets, 10 of which were grown at the 
station, are tabulated. In shape the beets scored from 78 to 99.7 on a 
basis of 100, and the sugar content varied from 14.4 to 23.0 per cent. 
Farmers sent beets to the station varying from 14.4 to 19.4 per cent in 
sugar content, and reported a yield of 30 tons per acre. 

Sugar beets in South Carolina, M. B. Hardin and J. F. 0. DuPre 
{South Carolina Sta. Bui, 34, pp, 4-7 ).—^This bulletin reports the results 
of cooperative culture experiments and variety and fertilizer tests with 
sugar beets. 

In 18 samples of beets from different parts of the State the sugar in 
the juice varied from 7.4 per cent to 15.75 per cent, and the purity 
ranged from 62.2 to 87.1. No averages are given. Of 9 varieties. Red 
Top and Henderson White were most productive, each yielding over 
12 tons per acre. 

Fertilizer experiments were made on 12 plats, 3 of which served as 
check plats. All plats were fertilized with 160 lbs. cotton-seed meal, 
120 lbs. acid phosphate, and 120 lbs. kainit per acre, applied broadcast 
and harrowed in. In addition to this general application, different 
amounts of these fertilizing materials and nitrate of soda were applied 
singly and in various combinations in the drill with the seed. The 
application in the drill of 100 lbs. nitrate of soda, 200 lbs. acid phos¬ 
phate, and 400 lbs. kainit per acre gave the largest yield of beets. In 
general the complete fertilizers were more eflective than the applications 
which furnished but one or two of the elements of plant food. 

ZSzperimeuts with winter wheat, C. A. Zavitz {Ontario Agr. Col. 
and JExpt. Farm Bui. 108, pp. 14 ).—This work, which has been in progress 
fbr 9 years, comprises tests of varieties from the United States, Eng¬ 
land, Scotland, Germany, France, Russia, and Canada, and experiments 
in different dates of seeding, methods of soil i)reparation, methods of 
seedmg, selection of grain for seed, quantities of seed per acre, applK 
cation of fertilizers, treatment of smut-infested seed, the yield and 
quality of wheat cut at different stages of maturity, and the value of 
seed from wheat cut at different stages of maturity. This bulletin 
summarizes the experiments of 1898 and gives the average results of 
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some of the experiments conducted for several years in succMioii* A 
previous bulletin on this work has been noted (E. S. R., 7, p. S94). 

Ninety-two varieties were sown on plats at the rate of 2 bu^ per acre 
during the first week of September. All varieties ripened iietween 
July 14 and 21 and gave an average of 3.4 tons of straw attd 42.9 bu. 
of grain per acre, and an average weight of grain of 03 lbs. per meas¬ 
ured bushel. Of 48 varieties grown for 5 years in succession Dawson 
Golden Chaff, Early Genesee Giant, Egyptian, Imperial Amb«r, Early 
Red Clawson, Reliable Golden Drop, Russian Amber, and Egjrptian 
Amber, in the order named, gave the best results, the average yields 
varying from 45.3 to 52.6 bu. per acre. Among 44 new varieties of 
winter wheat grown in 1898 Gold Coin, Silver Dollar, White Gelden 
Cross, Pedigree Genesee Giant, Oregon, Forty Fold, and Zerena were 
the most productive, yielding from 50 to 52 bu. per acre. The average 
yield of Dawson Golden Chaff and Early Genesee Giant, grown for 
3 years in succession on 26 acre fields, was about 36 bu. per acre. The 
average results for 5 years show that Egyptian Amber, Emimrium, 
Bissell, Long Berry Red, Turkish Red, and Geneva were least affected 
with rust. During a period of 9 years there has been a variation from 
26.1 to 52.9 bu. in the average yield of grain per acre, from 1.2 to 4 tons 
in the average yield of straw per acre, and from 55 to 63.3 lbs. fai the 
average weight of grain per measured bushel. 

The results from the test in seed selection show that large plump 
seed produced 6.3 bu. per acre more than small plump seed and 8.26 
bu. more than shrunken seed. Seed grain which had been broken in 
threshing yielded only one-fifth as much as large idump seed. 

The results of sowing winter wheat on different dates indicate that 
best results are obtained by sowing during the last week in August or 
the first week in September. 

' In tests conducted for 6 years in succession 1J bu. of seed per acre 
gave better results than 1 bu. per acre and similar results to using 2 
bu. of seed per acre. It was also found that sowing broadcast and 
drilling with the grain drill gave results practically alike. The follow¬ 
ing table gives the results of experiments in the preparation of soil for 
winter wheat: 

BesulU of preparing land in different ways for winter wheat. 


Soil proparatiou, 1896 and 1897. 


29 toot fSarmyard mannre per acre on bare sum¬ 
mer fallow. 

Peas plowed under. 

Bars samnicr fallow. 

Bape plowed under. 

CHmedn eloiver plowed under. 

Buckwheat plowed under. 


Average renults for two years (4 tests). 


Height 
of crop. 

Crop 

lodged. 

Weight 
of grain 
per 

measured 

bushel. 

Yield p 

Straw. 

or acre. 

Groin. 

Inches. 

Per cent. 

Pounds. 

Tons. 

BeiUsds, 

62.4 

46.0 

60.8 

8.4 

40.4 

61.7 

31.8 

60.8 

2.7 

87.9 

62.3 

40.0 

60.7 

2.6 

86.0 

60.7 

80.8 

60.4 

2.4, 

88,7 

50.7 

22.6 

60.6 

2,4 

81.2 

60.5 

17.6 

60.4 

2.4 

20.0 
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A study of the effect of cutting grain at different stages of maturity 
for several years in succession showed that the largest yield of grain 
and the best quality of seed were produced from the crop which was 
allowed to mature before cutting. 

Experiments in treating seed wheat for the prevention of smut were 
conducted for 3 years. Grain from untreated seed contained an 
average of 170 smut balls per pound, wliile seed treated with potassium 
«ulphid produced an average of 12 smut balls and that treated with 
either copper sulphate or hot water less than 1 ball of smut per pound 
of grain. 

Some of the results of cooperative experiments with winter wheat 
published elsewhere (E. S. R., 10, p. 30) are given in the bulletin. 

Wheat, winter oats, barley, and lime experiments, 11 . H. Miller 
and E. H. Brinkley {Maryland Sta. BuL 56*, pp. 153-166 ).—The experi¬ 
ments consisted of variety tests of wheat and winter oats; a study of 
the effects of lime on the production of wheat, hay, and corn; a test of 
lime and cowpeas as a preparation for wheat; trials of seeding winter 
oats at different times; and a test of the hot-water treatment of barley 
seed for the prevention of smut. 

The results of variety tests of wheat made in 1896 and 1897 are tabu¬ 
lated. Among the varieties tested for 6 years Fultz gave the highest 
yield, 37.8 bu. per acre, followed by Currell Prolific, Wisconsin Trium])h, 
and Valley, yielding 36.2, 34.9, and 33.7 bu, per acre, respectively. 
Beal, Ruby, Terry, and Rocky Mountain are considered promising new 
varieties. 

Different amounts of lime up to 40 bu. per acre, applied to a number 
of wheat plats, showed that the increase in yield was in direct propor¬ 
tion to the amount of lime applied, but larger applications did not give 
satisfactory results. To test the effect of lime and cowpeas as a prep¬ 
aration for wheat, 2 i)Iat8 of very poor soil were prepared for seeding 
in the spring. One plat received an application of 40 bu. of stone lime 
and then cowpeas were drilled in on both plats at the rate of 5 pk. per 
acre. The growth of the cowpeas was best on the limed plat. The 
cowpeas were plowed under and the plats were sown to wheat and 
timothy in the fall and dover was sown on both plats the next spring. 
There was an increase of only 1.6 bu. per acre in the yield of wheat on 
the limed plat, but this plat has “a very fine stand of both clover and 
timothy, while there is scarcely any clover and a poor stand of timothy 
on the plat receiving no lime.’’ The test of the effect of lime on hay 
and corn showed a decided gain for both crops in favor of the limed 
plat. 

The varieties of winter oats tested were Hatchett, Black Winter, 
Winter, and Virginia Gray, the latter producing the best yield. For 
2 years in succession better results were obtained from sowing winter 
oats September 1 than from sowing September 15 and 30. 

Hot-water treatment of seed barley proved effective in the prevention 
of smut. The plat on which the seed had been treated had practically 
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no smut, 'wbile on the plat which had been seeded with untreated 
from 15 to 20 per cent of the heads were smutted. 

Field experiments with wheat, oats, and barley, L. A. Merrill 
(Utah 8ta. Bui. 56^ pp. 171-193 ).—Variety tests of wheat have been car¬ 
ried on for a number of years and the report of this work is here given 
in detail. Of 10 varieties of spring wheat and 14 varieties of winter 
wheat, the following have given an average yield of over 20 bu. per acre: 


Ue^uUs of variety teats of wheat. 


Kind. Years. 


Spring wheat: 

Common. 

Gillings’a mixture. 

M ia^ara. 

Whitington. 

Granite. 

Nox 5;t. 

Fall wheat: 

Sonora . 

Early Red Clawson.... 
Red Cross. 


6 

5 

a 

5 

2 

2 


1801. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

Aver¬ 

age. 

Bu. 

Bu. 

Bu. 

Bit. 

Bu. 

Bu. 

Bu. 

Bu, 





16.89 

34.42 


25.66 




22.00 


29.12 


23.56 

19.00 

10.60 

13. 21 

26.44 

16. 89 

33. 76 


20.99 

15.65 

14.44 

17.11 

24. 22 • 


32.43 


20.76 

28.88 

12. 22 

10. .54 

22. 22 

20. 22 

29. 79 


20.64 

19.99 

13.33 

19.00 

17. 33 


33. 10 


20.56 






33.39 

15.33 

24.86 






17. 65 

22.99 

20.32 


.1 

1 



23.61 

16.55 

20.08 


In 1897 34 varieties of fall wheat were tested on small plats. The 
seed was obtained from the Ontario Agricultural and Experimental 
Union and the Kansas Experiment Station. Early llipe, Velvet ChaflF, 
Siberian, and Turkey, in the order given, produced the best yields. 
“In irrigated districts fall wheat will not do as well as siiring wheat 
under the same treatment.” 

A test of sowing different quantities of wheat per acre has been pre¬ 
viously rejiorted (E. S. li., 6, p. 543). It was shown by an experiment 
that irrigating fall wheat in the fall, when there is sufficient rain to 
bring up all the grain, is detrimental to the yield of grain and straw. 
The best results were obtained by one irrigation made in the spring. 
In this exi)eriment fall wheat produced slightly better results than 
spring wheat under the same treatment. 

Results of experiments indicated that sowing wheat in November is 
better than sowing wheat earlier and that drilling is better than broad¬ 
casting for fall sowing. A plat rolled after seeding gave slightly better 
results than a plat rolled before seeding or a plat left unrolled. 

The results of variety tests of oats for a number of years are given in 
tables and a number of the leading varieties described. The varieties 
recommended are American Banner, Canada White, Badger (jueeh, 
Wide Awake,'•Clydesdale, Nameless Beauty, American Beauty, and 
Prince Edward Island. The last-named variety is a prolific*, black oats. 
The results of experiments indicate that oats should be sown at the 
rate of 2 bu, per acre. For 4 years oats sown April 12 gave better 
results than oats sown May 10 or June 1. 

Of 4 varieties of barley grown at the station for C years or more^ 
Lump Blue gave the best results, the average yield being 32.43 bu. 
per acre. A number of varieties arc described and the results of all 
varieties are given in tables. 
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The influence of a temporary low temperature on the develop¬ 
ment of winter grains when sown in spring, 0. yon Seelhobst 
(Jben Landw.y 46 {1898)^ No, jop. 50, 51), —Four pots ea( 5 h of winter 
rye, winter wheat, and winter rape, 2 weeks after the seed had been 
sown, were kept at a temperature of from 0 to 2^* C. for 2 weeks; and 
6 of these pots were then placed in the open air and restored to natu¬ 
ral conditions of growth. Tlie other d pots were kept at this tempera¬ 
ture for 1 week longer and then placed in a temperature of 5 to 7^ G. 
below freezing for another week. Each pot produced ripe grain. The 
series of pots which had been subjected to a low temperature for the 
shorter period of time ripened about 2 weeks before the other series- 
The rape ripened during the latter part of July, the rye during the lat¬ 
ter part of August, and the wheat during the first half of September. 
The author concludes that a temporary low tem])erature during the 
early vegetative period as tested in these experiments hastens the 
development of the plant. It is found in practi(;e that winter grains 
when sown in spring either do not head during tlie following summer, 
or that the heading is very incomplete. 

On the influence of smaller and larger amounts of water on 
the development of some cultivated plants, A. Mayer [Jour, 
Landw,j 46 (1S!)S)^ No, pp. 167-18f ),—Pot experiments during a num¬ 
ber of years with rye, wheat, barley, and oats are reported, in which 
the moisture content of the soils was maintained uniformly at fixed 
percentages of their total water capacity from very wet to very dry 
(10 to 90 per cent). As a rule the less the moisture the greater the 
relative yield of grain, and as a consequence the less the percentage of 
fiber the greater the percentage of protein and pure albuminoids and 
the shorter the perioil of growth. The presence of large amounts of 
water in the soil apparently tended to check seed production and 
caused the formation of fiber instead of carbohydrates. As regards 
water requirements, the ijlants experimented with stood in the following 
order: Oats, wheat, rye, and barley. In one series of experiments the 
optimum percentages of water for the ditterent crops seemed to be as 
follows: For oats 90 per cent of the water capacity of the soil, wheat 
80 per cent, rye 75 per cent, and barley 62 per cent. The results of 
other experiments, however, show that these figures can not be accepted 
as definitely fixing the relative water reiiuirements of these crops. 

Notes on flax and hemp, H. T. French {Oregon Sta, liul, 64, pp, 1-U, pi. 1, 
Jigs, 2). —The resultH of culture experiments on llax and hemp are hriedy discussed 
and notes on the method of growing these crops are given. Four varieties of llax— 
Belgian, Pure Riga, Finest Dutch Sowing, and White Balsam Diitch—were grown in 
comparison and their relative merits, so far as determined from one yeaFs experi¬ 
ments, are pointed out. 

Variety teats of potatoes, A. Sempolowski {DeuU Landw. Presse, 25 {189S), 
No, 99, p. 1024), —Thirty-three varieties were tested aud the results are here reported 
in tables and discussed. The variety Wohltmann gave the best results. 

decond report on potato culture, I. P. Roberts and L. A. Clinton {New York 
Cornell Sta, lipt 1898, pp, 385-400, Jigs. 4).—A reprint of Bulletin 140 of the station 
(E. 8. R., 9, pp. 1044, 1060, 1072). 
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in tree planting and makes suggestions for planting apple trees under 
the conditions prevalent in eastern Nebraska. At the end of the 
second year of an experiment to determine how old trees should be 
when planted, the aver age size of the different sets decreased in the 
following order: Three year-old trees, two-year whips and two-year tops 
on three-year roots, two-year limbed trees, and one-year trees; but not 
in all cases in proportion to the differences in their ages when planted. 
While in the opinion of the author it is much too soon to pass final judg¬ 
ment upon these results, he remarks that “two-year limbed trees are 
eminently satisfactory and desirable for ordinary planting, but with 
good care even one year-old trees may give good results and gain on 
older trees planted at the same time.’^ On the method of digging large 
holes through the compact subsoil .and filling those with mellow surface 
soil in which to plant the trees, no conclusions could as yet be drawn 
from the experiments. Several methods of root i)runing were tried, 
which varied from cutting the roots back to only 1 or 2 in. in 
length to leaving them wholly untrimmed, just as received from the 
nursery. The author says: “These experiments indicate that all 
healthy roots which are found on a tree as shipped from the nursery 
should be left there in planting. The results upon this point are more 
emphatic than upon any other question embraced in the experiments.” 
There appeared to be no advantage in making a fresh, clean cut at the 
ends of sound roots. The conclusions drawn from the experiments on top 
pruning are unfavorable to cutting back apple trees severely at plant¬ 
ing time. Those left entirely unpruned or with the branches shortened 
about one-half did better than those pruned to a cane or grown as a 
whip in the nursery. 

Cooperative experiments on fall planting were conducted at the 
Nebraska Station and by H. C. Irish at the Missouri Botanical Carden, 
at 8t. Louis, Missouri, the object being to determine if root growth can 
take place while the tops are dormant. The experiments at both places 
showed that fall planted trees do make some root growth in the 
autumn succeeding planting, and in the spring before the leaves start. 
While the experiments were not designed to determine the desirability 
of fall planting, the author says they indicate that in the locality of St. 
Louis fall planting gives good results, but upon the plains it is gener¬ 
ally found to be unsatisfactory, owing largely to the dry open winters. 

Ornamental planting, F. W. Card {Nehrmha 8ta. Bui, ,55, pp, 10^ 
fign. 7). —^This bulletin treats of the lawp, and the arrangement, group¬ 
ing, and clufice of plants in ornamenting the home. A list of some 
ornamental plants suitable for Nebraska planting, with descriptive 
notes, is given. Among those found satisfactory at the station are the 
following: Shrubs, —Spiraea, sand cherry, Rosa rugosa^ button bush, 
red branched dogwood, tamarix, viburnums, syririgas, honeysuckles, 
sumachs, snowberry, juneberry, and gooseberry. Climbers, —Virginia 
creeper, wistaria, wild clematis, hop, and wild grape. Herbaceousperen- 
nials,—Oaillardia grandijlora^ golden marguerite, perennial sweet pea. 
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Notes on cold storage, F. W. Bane (Amer. Gard., 19 (1898), No. 194, 
jpp. 634,635 ).—This is taken from a paper read before the Society for 
the Promotion of Agricultural Science. The author gives an account 
of a method of cold storage which has been tried at the New Hampshire 
Station and describes the coustrnction of a storage room built in the 
cellar of the station barn. 

‘‘There are few days at a stretch from September until late iu spring in New Eng¬ 
land, for instance, but that the temperature falls at some time siifticieiitly to utilize 
it for cold storage. Heiug pn^pareil to retain this temperature in cellars or build¬ 
ings constructed for the purpose until a similar or lower temperature is again real¬ 
ized is the key to its success. From experience it is believed this simple method can 
with comparatively little care and expense be made more useful at present (in this 
our transitory stage) than all others. The ordinary house cellar or portion of a barn 
cellar will answer for the storage room if the simple principles of construction for 
the retention of dry cold air as well as a proper system of ventilation are considered.” 

The followiuff temperatures are said to be the most satisfactory for 
the preservation of some common fruits and vegetables: Apples, 30 to 
450 ; berries, 36 to 40^; celery, 35^; cranberries, 34 to 38^^; peaches, 45 
to 550 ; pears, onions, 34 to 40°; potatoes, 36 to 4()0; asparagus, 
340 j cabbage, 34^, and grapes, 36 to 38^. 

Report of the horticulturist, S. T. Maynard (Masaachusetia Hatch Sta, Bpt. 
lS07fPp. 71-7S). —An outline of the work of the year. 

Garden crops iu the James River Valley, J. H. Shepard and E. C. Chilcott 
(South Dakota Sta. Ihd. ^>0, pp. Jigs. 6). —Notes on variety tests of onions, 

spinach, salsify, leeks, chicory, kohl-rabi, parsnips, radishes, lettuce, carrots, beets, 
mangels, turnips, ruta-bagas, and beans, w’ith a list of the following varieties recom¬ 
mended as well adapted to the State: Tomatoes. —Salzer First of All, and Early Kuby. 
Cahhage. —Salzer Earliest, Jersey Wakefield, Henderson Succession, Ideal, and Flat 
Dutch. Celi'Tij. —Self-blanching. Giant Pascal. Squashes. —Summer Crookneck, Stick¬ 
ler Summer Crookneck, Hubbard, Sibley,and Giant Chili. Cucumbers. —Fardhook and 
Boston Pickling. Watermelons. —Early varieties. Muskmelons. —Kough-skinned, 
strongly netted varieties. 

Vegetable culture, J. M. Fitch {Latvrence, Sana.: F. Barteldes cl’ Co.,pp. SO), — 
Brief, practical suggestions for the culture and selection of the most i>rofltable vege¬ 
tables for market or home use. 

Nitrate of soda in garden culture: Its adulterations, H. Dauthenay 
Hort.y 70 {1898)y No. 2S^ pp. 561^ 662). —Notes the advantageous use of nitrate of soda 
on “all vegetables that should remain in the soil a minimum of time and at the 
same time give a maximum return.” Directions arc given for detecting adultera¬ 
tion, which often occurs. 

Studies and illustrations of mushrooms, G. F. Atkinson (New York Cornell Sta. 
Rpt. 1898fpp. 3S7’-S66f figs 36). —A reprint of Bulletin 138 of the station (E. 8. R., 9, 
p. 646). 

The apple in North Carolina, W. F. Massey (North Carolina Sta, Bui. 149, pp. 
S07-S26),-^A popular bulletin giving suggestions as to the culture of apples iu North 
Carolina. 

History of the York Imperial apple (Montana Fruit Grower, 8 (1898), No. 38, p,l). 

History of the Yellow Newton apple (Montana Fruit Grower, 8 (1898), No. SO,* 

p. 4), 

The Fameuse apple as the head of a family, J. Craig (Amer. Gard,, 30 (1899), 
No, 313, p. 37, fig. /).—Notes on the introduction of this variety into America, some 
of its seedlings, and a description of the Scarlet Pippin. 
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The plum and its culture, J. W. Kkrb (Amer, Card,, 19 (1898), No, 210, pp. 889, 
890), —This is a paper road before the Maryland Horticultural Society. The author 
makes a plea for Atnericau plums for America/’ and discusses the relative merits 
of American and .Japanese plums in this country. 

^ The early botanical views of Primus domestics, F. A. Waugh (lioi, Gaz,, 26 
(1898), No, 6, pp, 417-427), —The author gives the synonymy of the early varieties of 
tJU8 species, with notes aud discussions. 

The botany of plums and cherries, C. E. Bessey (lipt, Nebraska Hart, Soo., 26 
(1895), pp, 16S-17S, Jigs, 12). —Systematic descriptions are given of the various species 
of the genus Prunus, from which have been developed the cherries, plums, almonds, 
and apricots of cultivation. 

Third report upon Japanese plums, L. IT. Bailey (New York Cornell Sta, Rpt, 
1898, pp, $69-382, Jigs, 9), —A reprint of Bulletin 139 of the station (E. S. R., 9, p. 
1053). 

On the dropping of the buds of peach trees, C. Mayku (Agr, Jour, Cape of Good 
Hope, 13 (1898), No. 11, pp. 698-701), —Observations, discussion, and a list of varieties 
badly aftected, less affected, and hardly affected. 

y^e botany of the bush fruits, F. W. Cari> (lipt. Nebraska Hort. Soc,, (1896), 
pp, 241-256), —The botany of the more important busli fruits is given, in which arc 
described the species of raspberry, blackberry, currant, gooseberry, Juneberry, 
Buffalo berry, tree cran))erry, and goumi (Ela^agnus). The author tlescribes 18 spe¬ 
cif of Rubus and 8 of Kibes in cultivation. 

jMotes on the botany of the strawberry, C. E. Bessey (Upt, Nebraska Hort, Soc,, 
27 (1896), pp, 227-240), —Descriptive notes are givtui of the 11 species of Fragaria 
which are cultivated to a greater or loss degree. It is stated that 7 are native to 
North America, the others being native to Europe, Asia, and South America. 

Mixed grapes: Singular results from crossing different varieties, C. P. Close 
(Amer, Gard,, 19 (1898), No. 208, p, 857), —Notes on crosses made with varieties of 
grapes of all colors. In every instance but one the resulting cluster was the same 
C(^r as the female parent. 

•^he botany of the grape, C. E. Bessey (lipt. Nebraska Hort, Soc., 26 (1895), pp, 
7-26, Jigs, 12, maps 2). —The author gives botanical descriptions of 11 siiecies of 
grapes which are cultivate<l to a greater or less extent, together with notes on their 
geographical distribution, their nativity, and the more important varieties which 
have been developed from each. 

The effect of the graft on the flavor of the fruit (Gard, Chron., 3, ser,, 24 (1898), 
No, 614, p, 246; Agr, Jour. Cape of Good Hope, 13 (1898), No, 11, pp. 703-705 ),— 
Abstracts and discusses the results of experiments made by M. Daniel relating to 
the reciprocal influence of the scion on the stock, and rice versa (see p. (>37). 

The modern practical cut-flower grower, O. Sciimeruusuh (Der practische 
Schnittblumenzuchter, Bonn, pp, 224), —An eminently practical work, based on the 
author’s own experience. An important feature is the tabulation of both cost of 
production aud protits under each method of culture. 

The principles and practice of bulb growing, W. C. Worsdell (Gard, Chron,, 
S, ser., 24 (1898), No, 625, pp, 442,443, Jigs, 5), —One of a series of articles on this subject. 

The white cattleyas, H. T. Clinkaberby (Amer, Gard,, 19 (1898), No. 209,pp, 880, 
881). —A list of the white varieties, with descriptive notes. 

Caladiums, anthuriums, alocaslas, and other hot-house aroideae, J. Rudolph 
(Caladium, an'tKurium, alocasia, et antres aroid^es de serre, Paris, pp,22S, Jigs.28 ),— 
A strictly horticultural and practical work. 

The cultivated species of Bulbophyllum ( fViener Ulus. Gart. Zig., 22 (1898), No, 
11, pp, 388-392), — A list of the species, with descriptive and cultural notes. 

Fourth report upon chrysanthemums, W. Miller (Area? York Cornell Sta,Bpt. 
1898, pp, 657-689, Jigs. 7^).—A reprint of Bulletin 147 of the station(E. S. R.,10, p.438). 

The year’s work in chrysanthemums, E. D. Smith (Amei\ Gard,, 19 (1898), No. 
'210, p, 897), —A tabulated report of the work of the committees of the Chrysanthe¬ 
mum Society of America. 
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ChrysanthemumB—certificated varieties of 1898, J. E. Whytr (FlorisU^ Ex- 
ohartgej 10 {t898)y No, f)Oy pp. 7177-1179^ figa. 25). —Photographs and originators' 
descriptions of 25 out of 32 varieties certificated hy the Chrysanthemum Society of 
America during 1898. 

Specimen bush-grown chrysanthemums—how a successful erchibitor does 
the work, W. C. Russell (Arner. Oard., 19 ( 7898), No. 207, pp. 8S7,838, pU. S). 

The bladder ferns (Cystopteris) (Garden, 54 (1898), No. 1413,p. 485, fig. 1 ).—Botan¬ 
ical and cultural notes. Especially describes a new method of growing Chryaopteris 
montana. For many years the culture of this species has been considered very diflft- 
cult. The culture suggested, which is stated to be ^^as simple as ellective," consists 
in excavating a i>it and filling it to the depth of 12 in. with coarse and small brick 
rubble and covering with only a very little loam and leaf mold, in which the rhizomes 
are i)laiited. 

Bulbous irises (Garden, 54 (1808), No. 1412, pp. 470, 471, pi. 1, figs. 4).—Cultural 
notes and a list of the varieties best adapted for cultivation. 

Raising palms from seed, (■. W. Ivankin, M. Horvath, M. Munte, and J. E. 
lliNKLK (Amer, (lard,, 20 (1899), No. 211, pp. 3-5). —Essays submitted in com])etition 
for a prize. 

Placeas (Garden, 54 (1898), No. 14l4,pp.-510,511,pi. 1). —Botanical ami horticultural 
notes. 

About pruning roses, J. Meehan (New England Florist, 4 (1898), No. 42,p. 509). 

The hardy sumachs, W. .J. Bean (Garden,5i (1808), No. 1414, pp, 505-507^pis. 4). — 
Descriptive and cultural notes and list of hardy species. 

The beginning of the culture of plants under glass, G. Giballt (Jour. Soc. Nat. 
Hort, Franee, 3. aer., 20 (1S0S),pp. 1109-1117), —Notes upon the industry in ancient 
Rome and its renaiKsauc(‘ in France. 

Notes on watering, F. ( 'ranekiki j) (Amer. Florist, 74 (1899), No. 554,pp. 098, 090). — 
Roi)ort upon experiments pointing to the conclusion that the growth of ordinary 
greenhouse and garden crops is not affected by the temperature of any water usually 
available for irrigation purposes. 

Greenhouse heating, H. W, GinnoNs(.4wcr. Gard., 19(1898), No. 20i,pp. 789-707 ).— 
The author discusses the relative merits of steam and hot-water heating for particular 
jjurposes and considers the sirrangemcnt of pipes, boilers, etc. 

FORESTRY. 

Internal temperatures of tree trunks, R. A. Emerson {Proc. Ne¬ 
braska Acad. ScL, 6, JSOG, pp. 215-252, figs. 4 ).—Observations on the 
internal teinperaturcs of tree trunks and limbs were made continuously 
during’ the summer of 18114, and at intervals during the spring and 
summer of 180(i, and the winter of 1896-97. Temperatures were 
taken in several apple trees, a cottonwood, a box-elder, and a maple. 
During the first summer temperatures were taken regularly from one 
to three times daily. After that readings were made hourly and in 
some cases at intervals of 5 to 10 minutes tliroughout a considerable 
part of the day. Temperatures were taken at the center and at the 
surface of trunks and limbs when exposed to direct sunlight and when 
shaded by foliage and by screens, and these were compared with tem¬ 
peratures taken in the air, both in shade and in sunlight. The tempera¬ 
tures of live limbs were compared with those of sound dead limbs as 
found and after being soaked in water. A brief account is given of the 
methods used in taking the temperatures. Charts are given showing 
14270—No. 7-4 
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the changes in temperature of the air and of limbs under various con¬ 
ditions. 

When the trunks and limbs of trees are shaded their temperatures, 
if above the freezing point of water, vary according to the temperature 
of the outside air, but show somewhat smaller diurnal variations and 
change more slowly, so that in shade tree temperatures above 0° O. 
are higher than the air temperature when both temperatures are falling 
and lower when both are rising. On the other hand, when exposed to 
strong sunlight, again provided their temperatures are above the freez¬ 
ing point of water, limbs and trunks of trees exhibit much greater 
diurnal variations of temperature, much greater maximum daily tem¬ 
peratures, and quicker changes in temi)erature than shaded limbs, and 
even than the outside air, so that in strong sunlight tree temperatures 
above 0^ C. are higher than the air temperature, not only when both 
temperatures are falling, but are often higher also when both are rising. 
One side of oven a small limb may therefore have a temperature much 
higher than the air and the opposite side at the same time a tempera¬ 
ture lower than the air. The temperatures of the center of limbs change 
more slowly than those of the surfaces and the extreme daily variations 
of temperature are less. Above the freezing point of water, the tem¬ 
peratures of water-soaked dead limbs behave like those of live limbs, 
while the temperatures of normal dead limbs change more (juickly than 
those of live limbs and the extreme daily variations of temperature are 
greater. The temperatures of normal dead limbs, like the temperature 
of the air, in both rising and falling, pass the freezing point of water 
without appreciable retardation. The tem|>eratures of water-soaked 
dead limbs, in both rising and falling, are noticeably retarded at or near 
the freezing point of water, but having once passed this point proceed 
rapidly again. The temperatures of live limbs, in rising, behave like 
those of water-soaked dead limbs; in falling, however, they are not 
only retarded at the freezing point of water, but even after having 
passed this point their descent continues slow. 

An observation on annual rings, F. W. Card (Proc. Nehraaka 
Acad. Sci., tf, 1890jpp. 243^244 ).—The author conducted an experiment 
to ascertain the relation between growth rings and annual rings in 
trees. A piece of bark was removed early in the season from the north 
side of an ash tree and also from a maple. Later in the season both 
trees were stripped of the leaves, which were renewed within 3 weeks. 
In November both trees were cut down and a cross section made where 
the bark hJid been removed, and the ring of growth for that year was 
apparently as uniform as for others. It seems probable that a greater 
interference with normal conditions of growth than that in the experi¬ 
ment is necessary to produce more than one growth ring in a season. 

Osier culture, J. M. Simpson ( U. 8. Dept. Agr.^ Division of For¬ 
estry Bui. 19 j pp. 27 ).—The author gives a historical sketch of the cul¬ 
tivation and use of osiers, together with notes on their geographic 
distribution and characteristics. The subject of varieties is treated at 
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some length. Among the European willows which are said to be most 
suitable for basket making are the following: 8alix amygdalina^ S. 
lueida, S.fragiliSj 8. caprea^ 8, prunifolia^ 8. viminalis, and 8. purpurea. 
Notes are given on the selection and preparation of soil, with directions 
for preparing cuttings, planting, cultivation, fertilizing, and harvesting 
the product. The more common and troublesome fungus diseases and 
insect enemies are noted, together with suggestions for the prevention 
of tbeir attacks. Notes are given on the manufacture of willow ware, 
cost of basket making, production and price of osiers in this country, 
and quotations are given from letters stating experiences of various 
American growers. For the benefit of persons interested in osier cul¬ 
ture a list of the principal willow growers of this country is appended. 

Experimental tree planting in the plains, C. A. Keffer ( U. 8. 
Dept. Agr.y Division of Forestry Bui. IS^pp. 91^ pis. 5jfig. 1). —The effect 
of heat, light, moisture, soil and soil moisture, and atmospheric mois¬ 
ture as affecting tree growth is stated and notes given on the intro¬ 
duction of exotic trees, hardiness, rules for mixing si)ecies, pure plant¬ 
ing, mixed planting, nurse trees, and the use of evergreens in Western 
planting. The objects of experimental plantations are stated, and a list 
of 39 species of trees employed in these plantings of trees, as follows: 
(Conifers: Finns strohus^ l\ resinosa^ F.ponderosa seopulorum^ F. diva- 
ricataj F. sylvestris, F. austriacuy Larix laricinay L. europwaj Picea can- 
adensisy F. excelsUy Fseudotsuga taxifoUay Abies concoloVy and Jnniperus 
virginiana. Broad-leaved species: Juglans nigruy Fopiilus tremuloidesy 
P. deltoidesy F. eertinensiSy Betula albUy B. luteay B. lenta. Ostrya virgin- 
iandy Gastanea dentatUy Quercus alhUy Q. macrocarpay Q. prinusy Q. pla- 
tanoideSy Q. rubrOy Ulmus americana., Morns alba tatarieUy lAriodendron 
tulipiferay Frunns serotinay Oleditsia triacanthoSy Robina pseudacaciay 
Acer saccharinumy A. negundoy Fraxinus americanay F. lanceolatay 
Catalpa speciosa, and Artemisia abroianum tobolskianum. 

The experimental plantations of Kansas, Nebraska, Colorado, South 
Dakota, Utah, and Minnesota are described and the results as far as 
shown by the experiments are stated. Notes are given on growing 
evergreens from seed and directions for the preparation of an evergreen 
seed bed are included. 

List of publications relating to forestry in the Department Library ( U. S, 
Dept Agr.y Library But 24, pp. c9^).—This bulletin contains a list of the works relat¬ 
ing to forestry in the library of this Department, together with the forest library 
of the late Prof. Franz von Jlaiir, which was purchased by this Department in 1897. 
A catalogne is arranged by authors with a separate list of serial publications and a 
subject index. No works have been included which do not have a direct bearing on 
the subject, and those relating to landscape gardening and botany are purposely 
omitted. 

Check list of the forest trees of the United States, O. B. Sudwortu ( U. 
Dept Ayr., Division of Forestry Bid. 17, pp, 144), —This publication is a revised and 
condensed edition of Bulletin 14 of the division (£. S. R., 9, p. 452), and contains the 
scientific and common names of the trees of North America, the synonomy and 
explanation of the former bulletin being omitted. In order to secure better identi- 



644 


EXPERIMENT STATION RECORD. 


fication and to increase the value of the list a i;r6ogTaphical range of species has been 
added in a concise form. The present list <*orapri«ti8 an enumeration of the trees 
indigenous to the United States, 495 in number, and a few thoroughly naturalized 
and natural and urtilioial varieties and hybrids have been also cited. 

The red beech In coppice and forest tree growth, H. Fisciihach {Allg. Forst 
M. Jagdw. Ztg.j 74 {ISOS), No. 12, pj). .177-279). 

On the histology of the pine, E. Stkumpfe {Anzeig, Akad. fViaH. Krakau, 1898, 
No. 7,pp. 312-317). 

Notes on the evergreen and the periodically deciduous trees of Java, S. 1 1. 

Kooudeks {Forstl. Xafurw. ZtHchr., 7 {1898), No. llfPp. 387-373, pU. 5). 

On the resistance of fir trees to smoke, etc., H, Wislicknus {Tharaud. t'orat. 
Jahrb.y 48 {1898), pp. 152-172). 

On the shrinking and swelling of wood, 1). Kitao {Cok Agr. Tokyo,{1898), No. 
4, pp. 209-270, pU. 9). —A study of tli© rate of shrinking and swelling of timber is 
given, and numerouH formul.MS for determining the same are given. 

Investigations in the bark of trees, T. Meehan {Feounylrania Hept. Agr. Rpt. 
1807, pp. 511-523, figa. 7). —Reprint of Hulletin 29 (K. K. K., 9, j). 812). 

Structure of the wood of the Pomaceae, A. Buugerstein (8itzher. Math. Naturw. 
(1. K. Akad. IViaa. | Fienna'], 107 {1898), Noa. 1-4, pp. 8-22). 

The walnut and its culture, l\ Moitillkkert {Prog. Agr. ct Jit., 30 {1808), No. 
51, pp. 774-776, figa. 14). —Gives brief illustrated notes on varieties of walnuts, and 
notes some of their diseases, the principal of which are Maraonia Juglandia, Pohjporua 
aulphureua, and Agaricua melleua. 

History of a communal forest, K. Picard {Mem. Arad. Sri. Arts et Bellea-fjrttrea 
Dijon, i. aer., 6 {1808), pp. Ui/ -|- 301). —Describes the Croch^r(*s forests and the town 
of Auxonne. 

Concerning the estimation of the quantity of standing timber, K. Ih'WiMERLE 
{Clnthl. Geaam. Foratw. JVlen, 24 {1808), No. 12, pp. 519-331). 

The nomenclature of the Nebraska forest trees, C. 10. Hkssey {Pror. Nehraaka 
Acad. Sri., 6, 1806, pp. 229-137). —The author gives a list of the generally accepted 
Bcieutitic names of the f>7 species of trees growing in the State. 

SEEDS—WEEDS. 

Test of beet seed, E. Walker (South Carolina Sta. Ilnl. pp. 
7^9 ),—A report is given of investigations made to test the relative 
value of large and small beet seed. Of the various lots of seed as pur¬ 
chased about 40 per cent were large and plump, while 00 per cent were 
small, poorly developed, and more or less imperfect. The seed which 
were grown in shallow boxes were jnessed uniformly into the soil and 
then covered with tine sand. One lot of the seeds was soaked for 5 hours 
in warm water, while tlie other wns planted dry. The germination of 
the different lots of large and small beet seed is shown in the following 
table: 

Germination of large and small beet seed. 

Large Siiuill HOid. 

Third 1 Fifth 1 Eighth I Total Third I Fiftii Eighth : Total 
day. ] day. day. 8 days. day. day. (lay. j 8 days. 


I i 

J'ercent. Percent. Percent. Percent. Percent. Pereent.\Percent. A^ercent. 

Dry sown.! .'50 [ 25 7 82 23 12 7 42 

Soaked. 64 8 1 72 9 4 6 18 


In conchisioii the author states that large seed is to be much preferred, 
since it_ gives a larger percentage of germination as well as stronger 
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plants. The experiment also showed tliat there was no advantage in 
soaking beet seed prior to sowing, but in this case there was an actual 
loss amounting to about 18 per cent. 

The effect of fertilizers on the germination of seeds, G. H. 
Hicks {Proc, Ainer, Asaoc. Adv. Sci,j f7 428^429 ).— A report 

is made upon a series of tests on the eft'ec.t of various chemical ferti¬ 
lizers on seeds of wheat, lettuce, radish, and crimson clover. The 
author’s conclusions are as follows: 

per cent stroiigtlis of muriate of potash and sodium nitrate used as fertili¬ 
zers are very d(5trimental to the germination of seeds, whether applied directly or 
mixed with the soil. Fertilizers (‘omposed of i>ho8phoric acid or lime are much less 
injurious to g(‘Tminatiou than sodium nitrate or muriate of potash, and if not used in 
excess may ho harmless. Oomimu-eial fertilizers should not he brought into direct 
contact with germinating seeds. The effect of treating seeds with chemicals before 
planting is no index to the action of those chemicals when applical as manures to the 
soil. The chief injury from cheinieal fertilizers is elfected upon the young sprouts after 
they leave the seed coat and before they emerge from the soil, while the seeds them- 
selve s are injured only slightly or not at all. It is highly improbable that potash, 
phosphoric acid, nitrogen, or lime used as fertilizers actually favor gerininatiou.’^ 

On the influence of humus acids on germination, K. Tolf 
( Tidskr. Landtmiin^ 19 {I898)^N().22j pp. 887-390), —In order to study the 
eiTe(*>t of free humic and ulmic acids on germination the author filled 
four germination dishes with sand sterilized by ignition, moistening the 
sand with distilled water. Four other dislies were lilJed with rayr, 
wholly undecoinposed, but previously finely pulveriz(‘d peat. The lat¬ 
ter was taken 0.5 meter below the surface of a drained marsh and near 
a ditch, so that its water content was not excessive; the sand in every 
case contained mure water after having been moistened than did the 
peat. This was a typical Sinaland high-marsh peat, made up exclusively 
of t1pha<jnum fuscum and Eriophortou capinafum^ and had a decided 
acid reaction. Four other dishes were tilled with peat in which the free 
acids had been barely neutralized with chalk. 

In each of the 3 sets of germination dishes, prepared as described, 
series of 100 seeds each of spring wheat, plumage barley, mammoth 
spring oats, and Probster oats (outer seeds only) were sown, and kept at a 
temperature of 18 to 20^ (\ for 5 days. At the end of this })eriod the 
lengths of the radical and the rootlet of each plant were carefully meas¬ 
ured and the plants critically examined. The average results are shown 
below: 

Kffect of humUH acidn on germination. 



Average length of radical. 

Average length of rmdlets. 

Kind of seed. 

Sand. 

Kaw 

peat. 

Neutral¬ 
ized peat. 

Sand. 

Raw 1 Neutral- 
peat. !lzed pc<>at. 

Wheat.. 

Mm. 

29.5 

Mm. 

13.4 

Mm. 

30.3 

Mm. 

158.7 

Mm. 1 Mm. 

30. 9 1 163.1 

Barley. 

41.8 

20.6 

39.7 

223.6 

77.0 i 250.6 

Ilye. 

38.8 1 

23.5 

41.4 

206.2 

59.0 : 198.7 

Oats. 

a 30.4 : 

1 

b 14.1 

a 29.9 

137.5 

45.4 ; 149.6 





a All radicals expelletl. 

b 30 per 

cent lacked the power to expel the radical 
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The deleterious influence of free humus acids on germination is strik> 
ingly shown by the results given in the table. The rootlets of grains 
sown in humus soils invariably presented an abnormal appearance, 
both as regards position, number, and shape, and the root tips appeared 
brown, scorched, and shriveled, separated from the rootlet itself by a 
partition. The proper treatment of humus soils includes liming, admix¬ 
ture of sand, and good tillage.— F. w. woll. 

The Russian thistle, L. H. Pammel {Iowa 8ta. But, 38^ pp, 24^ pU. 
4 ^ Jigs. 3 ). — The present bulletin is issued as supplementary to Bulletin 
26 of the station (B. S. R., 6, p. 551). Since the previous bulletin was 
issued sufficient information has accumulated on which to base some 
opinion as to the aggressive character of the weed. The present dis¬ 
tribution in Iowa embraces 48 stations; but the author thinks that on 
account of the fact that cultivated crops are so extensively grown in 
the State the weed will never become as noxious as many other species. 
Notes are given on the character of the plant, its distribution, methods 
of eradication, and its forage value, together with a partial bibliography 
of station and department publications relative to it. 

Sixth report on Kansas weeds, A. S. Hitchcock and G. L. 
Olothieu {Kansas Sta. BuL 80^ pp. 113-16 ij pis. 16 ). —In Bulletin 57 
of the station (B. S. R., 8, p. 409) the authors give a descriptive list 
with distribution of the weeds'of the State, but since that time many 
notes and observations have accumulated and it is thought desirable to 
issue a new bulletin showing the distribution of weeds throughout the 
State. As in the previous bulletin, the distribution of the different 
species is indicated by maps in which a dot indicates the presence of an 
authentic specimen from the different counties of the State. In the 
present bulletin 209 species are described, 80 of whicli are included in 
the list designated as bad weeds. While other species than those 
enumerated may be troublesome in some localities, yet from several 
years experience it is thought that for the State as a whole the list 
would be confined to the species enumerated. Of the 80 bad weeds 23 
are perennial, 7 biennial, and the remainder annuals, several of which 
are so-called winter annuals. Of the total list of weeds enumerated 
149 species are native to the State, and of the list of bad weeds one-half 
are native plants, and among these are many of the worst. The distri¬ 
bution throughout the United States of the 80 weeds classed as most 
troublesome is also given. 

The methods by which weed seeds are scattered are discussed at some 
length, the'principal agents mentioned being wind, animals, automatic 
movements, railroads, and the use of impure grass, grain, and veg6table 
seeds, etc. 

In 1893 a plat 10 ft. square was marked off on the station ground 
and a record kept of the seedling weeds which were removed from time 
to time. This has been continued for several years and the record for 
1893-1897 is given. 
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Notes are given on the number of seeds produced by some weeds, 
the author having determined approximately the number of seeds pro¬ 
duced by a single plant of some of the more common weeds. The fol¬ 
lowing table shows the approximate number of seed produced by some 
of the worst weeds: 


Number of weed teed produced by a tingle plant. 


Species. 


rofUdaca oUraeea . 

Ahutilon avieenncB . 

Uihiacus trionum . 

Ambrosia artemisicrfolia 

Xanthium canadenne . 

Ifidemfrondoua . 

Martyniaproboseidea.... 

tSalvia lanceolata . 

Amarantus retrojlexus... 


Number. 


60,000 
81,000 
43, BOO 
23,100 
9,700 
10,500 
8,000 
1,900 
85,000 


Species. 


Amarantus alhus . 

Amarantus blitoides . 

Acnida tuherculata . 

Cycloloma jdaiyphyllum. 
Euphorbia maryinata.... 

; Panieum sangtiinale . 

Setaria glauea . 

, Oenehrtis tribuloidei . 

I Eragrostiu major . 


j Number. 


14,000 
I 165,000 
i 045,000 
, 357,COO 

21,900 
89,600 
113,600 
42,700 
140,000 


The authors have made some investigations relative to the fertili 
zation of flowers and have found that the following are dependent 
on insect visits: Portulaca oleraceaj Ipomcea hederaeeay /. purpurea^ 
Solanum rostratum, and Euphorbia maculata. The following species are 
self*fertile: Ahutilon aviccnnw^ UibucuH trionum.^ Iva ciJiata^ Bidens 
frondosaj Amarantus retrojlexus^ Acnida tiiberculata^ Chenopodium albunij 
Phytolacca decandra^ Polygonum pennsylvanicum (seed smaller than 
average), Euphorbia marginata^ Panieum sanguinalCj Setaria glauea^ and 
Eragrostis major. 

The authors discuss the subject of the eradication of weeds and 
give a list with descriptive notes of 209 species. 

MassachusettB weeds, G. E. Stone (Agr. Massachusettsy 1897, pp, 268-277).—A. 
popular article oii the disseiiiinatioii, distribution, and eradication of weeds. 

A new wild lettuce from New England, B. L. Kobinson (Hhodora, 1 {1809), No. 
1, pp. 12,13, pL 1). —The author describes Lactuca mornuix from Massachusetts. It 
somewhat resembles L. caiiadensh and L. leuvophwa, 

Matricaria discoidea in eastern Massachusetts, W. H. Manning {lihodora, 1 
{1899), No. l,p. f5).—The occurrence of this weed at several stations is noted and it 
is said to ho apparently driving out the common mayweed, Anthemi$ cotula. 

On the destruction of orobanche on clover, A. Lonay {Jour, Soc. Agr, Brabant^ 
Hainaut, 1898, No. 38). 


DISEASES OF PLANTS. 

Report of the botanist, G-. E. Stone aud E. E. Smith {Massachusetts 
Hatch Sta. Rpt. 1897, pp. 47-70, pis. ^).—The authors give a brief review 
of the work conducted during the past year and report more at length 
upon some of the particular lines of investigation. 

The causes of the failure of the potato crop of 1897 were investigated. 
Among other causes may be mentioned the extremely wet condition of’ 
the soil at plantiug time, which is thought to have induced the rotting 
of the stems of the young plants just below the ground. The authors 
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do not consider this a specific disease of the potato nor do tliey think 
any treatment necessary. About the middle of July several extremely 
hot, sunny days following a long rainy period occurred, and in many 
potato fields on low ground the plants began to wilt. Investigation 
of the plants showed that there was no one organism, with possibly 
the exception of bacteria, affecting the plants, but there was a gen¬ 
eral rotting resulting from the wet condition of the soil and the con¬ 
sequent low vitality of the plants. This trouble was considered to 
be due to abnormal weather conditions, and when the potatoes had 
reached a marketable size the authors recommended digging them to 
prevent decay. 

In August the potato blight or rot due to Phytophthora infestans 
appeared and spread extensively. 

The drop of lettuce caused by Botrytls sp. is discussed at some length, 
and suggestions are given for the sterilization of soil in greenhouses by 
steam or other means. Steam sterilization is thought to be the most 
promising. Various methods of treatment for this disease are being 
investigated, and it is said to be desirable to ascertain how deep the 
soil should be sterilized in order to keep down the fungus. 

Notes are given on asparagus rust and the possibility of checking it by 
cutting and burning the plants is discussed. Several instances are 
cited in which cutting, which was extensively practiced in the season 
of 1897, seemed to be almost entirely without effect, the rust appearing 
quite badly on the second growth. The experience of another season 
is said to be necessary to demonstrate the effect and seriousness of this 
disease. 

The authors briefly discuss the tire blight of pear, quince, and apple 
due to Micrococcus amylovorus, quince rust (*aused by (Hymnosporanyitim 
clavipesj the brown rot of stone fruits due to Monilia fructigena^ and 
chrysanthemum rust caused by Puccinia tanaceti. In reference to the 
last-named disease they state that great care should be exercised in 
selecting cuttings from vigorous plants unailec.ted by rust, and that 
spraying with Bordeaux mixture or a potassium sulphid solution will 
probably prove profitable. Several other diseases affecting the leaves of 
chrysanthemums are noted, but the discoloration of the leaves affected 
by the rust will distinguish them. In the case of the rust there is a 
production of numerous small pustules on the under side of the leaf 
which contain a dark red powdery substance similar to carnation rust. 

A disease of tlie cultivated geranium is briefly described, which is 
characterized by the leaves turning yellow in small spots which grad¬ 
ually increase in size, the leaf tissue dying away at these points. 
The dead spots spread until finally the leaves lose their vitality com¬ 
pletely. All varieties are equally affected. The disease is reported 
from several localities in the State. The injury seemed to be the 
result of an attack of some fungus, but investigation of infected 
leaves failed to reveal any specific organism. Plants sprayed with 
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Bordeaux mixture gave no appreciable immunity. The authors do not 
consider this a genuine disease, but state that it is probably due to 
low vitality and hindered growth, caused by excessive moisture. 

Brief notes are given on leaf blights of native trees. Among those 
described are the following: Leaf blight of sycamore {Olmporinm ner- 
Tiseqvum)^ leaf blight of butternut [(Ljuglandh)^ leaf spot of chestnut 
(8eptoria ochroleuca), and leaf spot of wild black cherry {8, cerasina), 

A bacterial disease of beets, Pbillieux and Delacroix [Gompt. 
Rend, Acad, 8ci, Parin^ 127 No, 6*, pp, 388^839), —For several 

years there has been noticed in the north of France and in the vicinity 
of Paris a disease of beets, to which the name yellows” (jaunisne) 
has been given. This disease seems to ai)pear on soil where seed beets 
have been grown, and makes its appearance between the 1st and 15th 
of July. At first the leaves lose their normal turgescence, the petioles 
become less rigid, and the tip of the leaf turns down. At the same 
time the leaves become finely variegated green and white, as is the case 
in the mosaic, disease of tobacco. This appearance is more noticeable 
by transmitted light, the discolored ])ortions, especially in the young 
loaves, being translucent. With the i)rogress of the disease the dis¬ 
colored spots coalesce and the leaf dries uj); at this time the color 
varies from yellow to gray. When plants are severely attacked the 
roots do not increase much in size, although retaining their normal sugar 
content, and the total loss of the (‘lop is about 50 per cent. If the dis¬ 
eased beets are planted for seed in the spring, the leaves which appear 
will show the i^athological characters whicdi have been enumerated. 
Under the microscope the diseased areas show great numbers of short, 
curved bacteria, which rapidly render the liquid contents of the cell 
turbid. The chloroiihyll bodies of the cell are discolored and the gran¬ 
ules in the cells become more refractive and are more apparent than in 
sound leaves. When mother beets are attacked by the bacteria, not 
only the loaves but the floral bracts and calyx are attacked, and it seems 
probable that the bacteria are able to persist, probably in the state of 
spores, in the fruit of the beet. 

Experiments have been conducted to test the artificial infection of 
beets with this disease with marked success. Three rows of beets were 
seeded in sterilized soil and transplanted to a soil in which beets had 
not been grown. One row was watered with a diluted pure culture of 
the bacteria and in a few days the characteristics of the disease 
appeared, while the others remained absolutely unaffected. 

In the second experiment dried leaves from diseased plants were 
powdered and mixed with the soil in the garden iu April. Young beets 
were transplanted to the soil and, except when planted in the soil receiv¬ 
ing the powdered leaves, there was no appearance of disease. The 
authors consider it established that this disease is due to bacteria, and* 
further study under the direction of the minister of agriculture is con¬ 
templated. 
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Concerning a root disease of wheat, L. Mangin {Oompt. Bend. 
Acad. 8ci. Paris^ 127 {1898)y No. 5, pp. 286-288 ).—The author gives a 
report on a disease of wheat known in France since 1878, which has 
been generally attributed to Ophiobolus graminis (E. S. E., 9, p. 1057). 
This fungus is said to develop principally on the leaf sheaths and rarely 
on the culm or roots. The author states that he has found associated 
with it Leptosphwria herpotrichoides. The effect of both these fungi on 
the wheat plant was shown, and their parasitism seems well established. 
Other species of fungi that have from time to lime been reported as 
associated with them are said to be saprophytic, and are not directly 
concerned in producing the disease in question. A report is given on 
a series of inoculation experiments carried on with the fungi, from 
which it appears that both parasites are found in the lower internodes, 
while Ophiobolus sometimes occurs on the roots. They are capable of 
producing diseased conditions of the culm, weakening it and greatly 
reducing the total harvest. The rigidity of the culms is influenced 
somewhat differently by the different fungi, the Leptosphieria j)robably 
causing the most damage. As a result of the invasion of the fungi 
the culms take a peculiarly twisted condition, and the harvest is dimin¬ 
ished not only on account of the presence of the parasite, but because 
the twisting restricts to some extent the circulation in the plants and 
exposes the weakened plants to attacks of numerous i)ara8ites and 
saprophytes. 

The asparagus rust: Its treatment and natural enemies, B. 1). 

Halsted (Netc Jersey Stas. Bui. 129y pp. 20^ pis. 2 ).—A brief sketch is 
given of the history and distribution of asparagus rust which before 
1896 was only known to occur in this country in California. Since that 
time it has spread extensively and it now seems to occur throughout 
New England and the Atlantic Coast region as far south as South 
Carolina. The interior and western part of the United States seems as 
yet to be free from the rust and it has not been reported for a number 
of years in California. 

When the asparagus field is badly affected with the rust, the general 
appearance of the plants is that of unusual early maturity. Instead of 
the healthy green color the plants are of a brownish hue, as though 
insects had sapped them or frost destroyed their vitality. A close 
examination shows the characteristic appearance of the rust, and all 
its stages are borne upon the same host. 

Experiments were conducted to test the value of spraying plants 
with Bordeaffx and similar fungicides for the prevention of the rust. A 
numberpf plants were selected and 10 applications given at a total cost 
of $4.59, or at the rate of $21.76 i>er acre. 

The result of the application of fungicides seemed to indicate a reduc¬ 
tion of the disease amounting to about 25 per cent. The author rec¬ 
ommends the autumn treatment of the fields, which consists of burning 
old brush, either as it stands in the field or by cutting and burning in 
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piles. The latter method, however, is thought to be hardly as efficient 
as the former on account of the fact that many spores will be scattered 
in the cutting and piling. It is thought that a thin coat of lime sprin¬ 
kled over the ground and left there during the winter will also prove 
beneficial in destroying those spores which may have found lodgment 
on the soil. 

Two fungus enemies are described which attack the asparagus rust 
and may, to some extent, help hold it in check. These are Darluca 
filum and Tuhercuhiria persicina. 

The author gives briefly a summary of tlie literature relating to 
asparagus rust in the United States. 

Briefly summarizing the conclusions, it is stated that the asparagus 
fungus {Puccinia asparagi) was described as early as 1805 and is generally 
distributed throughout Europe. Aecidial, IJn^do, and Teleutosporic 
forms are all found on the asparagus plant. Spraying experiments with 
Bordeaux atid similar fungicides reduced the amount of rust about one- 
fourth. Among the varieties tested Palmetto proved less susceptible 
than others. The pistillate plants also appear less subject to attack 
than the staminate ones. This rust is found on other species of aspar¬ 
agus, but so far is not known to occur on any wild plants or weeds 
other than asparagus. 

Experiments in combating the rose rust in 1898, K. Mohb 
(Posen Ztg.j IS (1898)^ iV5>. 5, pp. 79^ 80), —The occurrence of the rose 
rust on quite a number of varieties of roses during the sunimer of 1898, 
led the author to conduct a series of exi)eriments for the prevention of 
the disease. It was successfully combated by spraying the plants with 
a mixture composed of 9 liters of liraewater and J liter Sulfurin. The 
limewater was formed by slaking quicklime and thoroughly stirring it 
before using. After mixing with the Sulfurin the mixture is allowed to 
settle and the clear liquid is sprayed upon the plants. Investigations 
made from time to time during the season on some of the more suscep¬ 
tible varieties showed that where the plants had been sprayed no rust 
was present, while upon the unsprayed ones the disease was very abun¬ 
dant. In spraying the roses particular pains must be taken to spray 
both surfaces of the leaf, as well as to apply it thoroughly to the stems 
of the plants. The author states that the same mixture is also very 
beneficial in combating the rust of mallows (Puccinia malvacearum). 

Concerning the adherence of copper compounds which are 
used in combating diseases of the grape, G. M. Guillon and G. 
Gouirand (Compt. Rend. Acad. Sci. Paris, 137 {1898),]^o. 4,pp, 354-356; 
11, pp. '433, 434). —The authors have investigated the subject of the 
adherence of different fungicides, making a study of the following: (1) 
Bordeaux mixture, composed of 2 per cent of copper sulphate and suffi¬ 
cient lime to render the mixture slightly alkaline; (2) the same with 
the addition of 1 per cent molasses; (3) the same with the addition of 
0.3 per cent gelatin; (4) mixture of 2 per cent copper sulphate and 3 
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per cent carbonate of soda; (5) a solution of 2 per cent copper sulphate 
and 3 per cent of bicarbonate of soda; (C) 2 per cent copper sulphate and 
3 per cent soap; (7) 2 per cent copper sulphate and 3 i^er cent carbonate 
of potash; (8) 2 per cent copper sulphate and 3 i)er cent carbonate of 
ammonia; (9) eau celeste, to which sufficient ammonia is added to ren¬ 
der the solution slightly alkaline; (10) 2 per cent solution of copper 
acetate, and (II) neutral acetate of copper. 

The method of distinguishing the adherence of these different fungi¬ 
cides was to place small quantities of the liquid on glass plates which 
had been previously washed with alcohol, and after drying them in the 
sun subject them to an artificial rain; the licjuid remaining on the plate 
was tested for copper immediately after its deposit, also 2 and 24 hours 
later. At the expiration of 24 liours the Bordeaux mixtures were the 
most adherent, followed closely by the mixture composed of co])i)er 
sulphate and carbonate of i)otash and eau celeste. Some of the other 
fungicides had been completely washed off at the end of 24 hours. 

The experiments were repeated, the plates being exposed to natural 
rain with results analogous to those above. From the authors’ (experi¬ 
ments it seems that acid Bordeaux mixture is less adherent than basic, 
and basic still less than neutral Bordeaux mixture. The same applies 
to fungicides containing carbonate of soda. When molasses is added 
to the mixture in general they are less adherent, and the more molasses 
added the less the adhesive ixiwer. The same api>lies equally to 
gelatin. 

In a series of experiments reported later the authors tested the adher¬ 
ence of the same fungicides on grape leaves under the same conditions as 
previously given. In the case of the latter experiments they concluded 
that in general fungicides as used were less adherent than those pre¬ 
pared under the earlier formulavS. The difference in the case of the 
adhesive iiower of Bordeaux mixture was not very great, but in the case 
of those fungicides containing soda, soap, or ammonia, it was greatly 
affected by the method of preparation used. In conclusion the authors 
state that fungicides to be most adherent to grape foliage, esp(‘uially 
those containing soda or soap, ought to be eniiiloyed immediately after 
their preparation. 

Based uiion their adhesiveness the fungicides may be arranged in the 
following order: (1) those containing soap; (2) bicarbonate of soda; (3) 
carbonate of soda; (4) Bordeaux mixture, carbonate of potash, eau 
celeste, and acetate of copper; (5) gelatin; (6) molasses, and (7) neutral 
acetate of copper. In general all these fungicides are most adherent 
the nearer neutral they are made. 

The brnlure of flax, E. Marchai. (Bui, Soc. Belg, Micros.y 22(1898), pp, 125,126),^ 
This disease, which results in the etiolation of the plants, is said to be due to Jstero- 
cyvHs radicii, 

* A clover fungus (Jour. Bd. Agr. [/>ondon], 5 (1898), No. 1, pp. S7‘JiO,fig8 Illus¬ 
trated notes are given of Scl^oiinia trifoliorum. 

Protection against canker of white fir, IIkck (Fonil. Naturw. ZUohr., 7 (1898), 
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No, lOj pp, Notes the distribution and methods of attack and suggests 

means for the prevention oiAgaricus adiposus and PohjporHs hartigii. 

Notes ouapple canker, W, Paddock {Science^ n, scr., 8 {1898), No,WG,pp, 836,8S7),— 
It is stated that Sphceropsis malorum is in all iirobability parasitic on tln^ wood of the 
pear and quince as well as upon the apple. Inoculations made from cultures from 
the 3 kinds of wood produced diseased fruits in <^very case. 

Some important pear diseases, 15. M. DuiUiAU (Xcw York Cornell Sta, Ilpt, 1898, 
pp, 396-637, figs. 16, dgm. I).—A reprint of Bulletin 145 of the station (E. S. R., 10, 
p. 450). 

The lily disease {Amer, Card., 19 {1898), No. 210, p. 893). —The views of Peter 
Barr on the cause of the lily disease are given, in which it is attributed to weakness 
of plants, due to exhausted condition of Bermuda soils when* bulbs are grown. 
American and Holland bulbs are expectetl to be free from this troubb*. 

A new disease of cultivated palms, W. Trelease {Mpt. Missouri Hot. Gardens, 

9 {189S), p. 139, fig. 1),—Exosporium palmivorum, a new species by Saccardo, is figured 
an<l described as the cause of a disease of Phmuix canarieusis, P. tenuis, and P. reclinata. 

Fungus and insect pests of the red beech in the Alsacian forests, Stroh- 
IMEYEU {Forstl, Natnrw. Ztschr., 7 {1898), No. 9, pp. 316-319). 

Distribution of potato diseases in Germany, Frank (Dent. Landw. Presse, 25 
{1898), No. 32, pp. 317,348 ; ahs. in liol. Centbl., 76 {1898), No. 1, pp. 26,27). —Diseases 
due to Phytophthora, Rhizo<*tonia, Phcllomyces, and the bacterial diseases are said 
to be generally ilistributcd throughout the <*ountry. Fusarium is not found in 
Brandenburg nor in the Kingdom of Saxony. Nematodes are reported as particu¬ 
larly destructive in 9 states and provinces. A considerable variation in resistance 
of varieties to disease is also reported. 

Some observations bearing upon the symbiotic mycoplasm theory of grain 
rusts, H. L. Bollky {Proc, Amer. Assoe. Adv. Sci., 47 {1898), p. 408), —The author 
reviews the work of Eriksson relative to the rusts of cereal grains and other 
grasses, lie dissents from the view' given by Eriksson that there is any indication 
of a m> coplasm infection. The author gave an outline of experiments in w hich he 
grew cereals to maturity in rust-proof cages without any infection whatever, 
although every jilant close by bore numerous pustules. Incidentally it is stateil 
that th(^ germ tubes of the uredo-spores may enter not only by w'ay of the stomata, 
but also directly through the cuticle of wheat and oat plants. 

The smuts and blights of cereals, E. Thomas {Jour. Soc. Agr. IlrabanUlJainaut, 
1898, No. 38. 

Chrysanthemum rust, .G. Arbky {Jour. Hort., 50 {189,S), No. 2611, pp. 284, 283, 
figs. 2).-~Tho uredo and puccinia forms of this rust are figured and described. The 
author thinks the melliod resorted to in forcing the ]>lant8 is largely rosiionsible for 
the disease. Bordeaux mixture is recommemled as an etticient 1‘ungicide. Washing 
the plants wdtli a permanganate of imtash solution is also mentiom*d as an effective 
treatment. 

Twig galls of the pine, K. von Tubeitf {Forstl. Naiurw. Ztschr., 7 {1898), No. 9, 
p. 321). 

Parasites of the willow, E. Crouzel {Les parasites du saule. Paris: Soc. d'Edit. 
Scientifiques, 1898, pp. 36) —Treats briefly of the principal fungus and insect pests 
of wdllows, with means for their prevention. 

Some coffee pests, A. Zimmermann ( Tegsmannia, 9 {1898), No. 9-10, pp. 402-121 ).— 
In an address before the Coffee Congress at Malang the author mentioned some of 
the more destructive enemies of coffee culture, among them being nematodes, Tylen- 
ohus coffew being especially troublesome. 

The influence of potash fertilizers on “beet sickness,” M. Hollruno {Ztschr. • 
Ver. Deut. Zuckerind., 1898, pp. 343; ahs. in Bot. Centbl., 76 {1898), No. 7, pp. 243, 
244). —The author concludes, from an extensive series of experiments, that potassium 
carbonate, and especially potassium magnesium carbonate, exert a favorable influence 
in correcting “beet sickness’^ of soils. 



654 


EXPERIMENT STATION RECORD. 


ENTOHOLOGT. 

House flies, L. O, Howard ( U, 8. Dept Agr., Division of Entomology 
Cire. ser.^ pp. 8, Jigs. 6).—The difference between house flies and 

several related species is briefly pointed out. The eggs, about 120 for 
each individual, are usually laid upon horse manure. One-fourth 
pound horse manure, taken from a pile of manure in August, contained 
IGO larvic and 140 puparia. Larvm are not found in perhaps the 
greater part of ordinary horse-manure piles, but in one case about 200 
puparia were found in less than 1 cu. in. of manure. 

The periods of developmeut were found to be about as follows: Eggs from depo¬ 
sition to hatching, one-third of a day; hatching oHarva to first molt, 1 day; second 
molt to pupation, 3 days; pupation to issuing of the adult, 5 days; total life round, 
approximately, 10 days. There is thus abuiidauct^ of time for the development of 
12 or 13 generations in the climate of Washington every summer. 

Experiments were conducted during 1897 and 1898 to determine 
whether a manure pile could be treated to stop the breeding of house 
flics. 

*‘It was foun<l to bo perfectly impractical to use air-slaked lime, land plaster, or 
gas lime with good rt^sults. Few or no larvae were killed by a thorough mixing of 
the manure with any of these three substances. Chlorid of lime, however, was 
found to be an excellent maggot killer. Where 1 lb. of chlorid of lime wjis mixed 
with 8 qt. of horse manure 90 per cent of the maggots were killed in less than 24 
hours. At the rate of a quarter of a pound of chlorid of lime to 8 qt. of manure, 
however, the substance was found not to be siitticiently strong. [This, however, is 
considered too expensive for practical use.] It was found that 8 qt of fresh horse 
manure sprayed with 1 pt. of kerosene, which was afterwards washed down with 1 
qt. of water, was thoroughly rid of living maggots. Every individual was killed by 
the treatment. 

This remedy did not prove entirely satisfactory when employed on a 
large scale. An attempt to prevent the breeding of house flies in a pile 
of manure was begun early in April, 1898, and continued for some time. 

‘‘While undoubtedly hundreds of thousands of Hies were destroyed in the course of 
this work, it was found by the end of May that it was far from perfect, since used 
at an economical rate the kerosene could not be made to penetrate throughout the 
whole pile of manure, even when copiously washed down with water. A consider¬ 
able portion of house-lly larvm escaped injury from this treatment, which at the 
same time was found, even at an ec.onomical cost, to be laborious, and such a measure 
in fact as almost no one could be induced to practically adopt." 

A measure which proved very successful was to place the manure 
collected each morning in a closet, the window of which was provided 
with a wire Screen, and to scatter a small shovelful of chlorid of lime 
over it. 

House ants, C. L. Mablatt ( U. 8. D^t. Agr., Division of Ento¬ 
mology Circ. .?■/, S. ser., pp. 4, figs. 3). —The habits, life histories, and 
characteristics of the red ant (Monomorium pharaonis) and the pave¬ 
ment ant ( Tetramorium mspittm) are given and other species are noted. 

The possibility of driving ants away by the use of gum camphor is 



fiNtOMOLOGY. 


655 


noted. Where the nests can be located, whole colonies may be destroyed 
by pouring an ounce or two of carbon bisulphid into a number of holes 
made in the nest with a stick and promptly closing the holes with the 
foot. 

‘^Whenever tlio of any of these ants can not be located, there is no other 
resource than the tempurary expedient of destroying them wherever they occur in 
the house. The best means of effecting this end is to attract them to small bits of 
sponge moistened with sweetened water and placed in the situations where they are 
most numerous. Tliese sponges may he collected several times daily and the ants 
swarming in them destroyed by immersion in hot water. It is reported also that a 
sirup made by dissolving borax and sugar in boiling water will eftcct the destruc¬ 
tion of the ants readily and in numbers. The removal of the attracting substances, 
wherever practicable, should always be the first slep.^^ 

The true clothes moths, 0. L. Mabla i t ( U. IS, Dept. Agr., Division 
of Entomology Give. 30, :i. ser.jpp, 8, Jigs, 3 ),—The case makiug clothes 
moth (Tinea j^dlionella), the webbing or southern clothes moth (Tineola 
biselliella), and the tapestry moth (Trichophaga tapetzella) are described 
and their life histories and habits are briefly given. The remedies 
usually employed are noted, namely, beating, shaking, or brushing the 
articles aftected, exposing them to air and sunlight, tlie use of various 
reiiellants, such as tobacco, camphor, naphthaline, cedar chips, tarred 
paper, etc. Articles which are free from the insects may be kept so by 
inclosing them in tight bags of cotton or linen cloth or strong paper. 
Ooltl storage can be successfully used to prevent injury from clothes 
moths. Tests made at Washingtou demonstrated that a temperature 
maintained at 40^ F. renders these insects dormant and is thoroughly 
effective. The larvic are not killed even at a steady temperature of 
18^ P., but ail alternation of a low temperature with a comparatively 
high one invariably results in their death. 

The larger apple-tree borers, P. H. Chittenden ( U. S, Dept. Agr., 
Division of Entomology Clrc. 32, 2. ser,, pp. 12, Jigs. 3 ).—The round- 
headed apple-tree borer (Saperda Candida), the spotted apple-tree borer 
(S. cretata), and flat headed apple-tree borer (Ghrysobothris femorata) 
are described and their distribution, food habits, life history, methods of 
attack, and natural enemies are given. 

The methods of controlling the round-headed apple-tree borer are to 
practice clean culture, cut the larvae out of the tree, kill them by apply¬ 
ing kerosene wherever their castings are seen protruding through the 
bark, or prevent their entrance by means of impenetrable substances, 
such as paper and hydraulic cement, or by repellant washes made from 
fish oil or soft soap, with the addition of caustic potash or washing soda 
oarbolated with carbolic acid. 

The remedies are the same for the spotted and flat-headed apple-trc^ 
borers as for the round-headed borers, except that for the flat-headed 
borer the coverings and washes should be applied farther up the tree 
trunks and branches, and that trap wood may be used. It is suggested 
that limbs and trunks of newly felled trees which the borers attack, 
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such as oak, maple, and youug fruit trees, be distributed on the out¬ 
skirts of the orchard, where they should be freely exposed to the sun 
so that the beetles will deposit their eggs on them. This trap wood 
should then be destroyed before the beetles emerge the following 
spring. 

The peach borer—experiments with hydraulic cement, J. B. 

Smith {New Jersey Stas, Hnl. py, 2S^ Jlys. 7).—The peach-tree borer 

{Sanninoidea cxitiosa) is well known to peach growers and causes con¬ 
siderable loss annually. In general orchards on light soils are said to 
suffer more than those on heavy soils, while in some stony orchards the 
trees are almost exempt. Many methods of prevention, some of them 
effective, have been proposed to prevent injury, and the author deter¬ 
mined upon a series of experiments in 1807 partly to test some of the 
applications themselves and partly to discover the reason for contra¬ 
dictory results. It was discovered at the outset that there was a great 
lack of definiteness in our knowledge of the life history of the insect 
and that statements heretofore made, while mostly true, were lacking 
in completeness. On this account a rather full study of the early stages 
of the insect was made and the earlier published accounts of Say and 
others reviewed. 

It appears that the larva becomes full grown some time between the 
last of May and the first of August. It forms a cocoon of sawdust, 
excrement, and silk, in which it clianges to a pupa. Tlie moths begin 
to emerge some time during the latter part of June and continue until 
the first days of September. The sexes are produced in about equal 
numbers, copulate soon after issuance, the female beginning to lay eggs 
immediately thereafter, placing them anywhere on the trunk and even 
on the branches 5 ft. or more from the ground. The eggs never seem 
to be deposited at the surface of the ground or very close to it, but will 
mostly be found 0 to 18 in. above the ground. The adult life is short, 
perhaps only a day or two, and the female lays in that time between 
500 and 000 eggs. The egg period is said to be probably 7 to 10 days 
and the young larvm may crawl or bore almost anywhere, but sooner or 
later work their way to the base of the tree, where they may be found 
from the surface to 18 in. underground. The winter is passed in the 
larval stage in tlie tree and growth is resumed in the spring until ready 
for pupation. About the middle of July all stages, from egg to adult, 
may be found in a badly infested orchard. These dates apply only to 
New Jersey and Long Island. 

A rather coiui)rehensive description of the insect is given in which 
it is stated that the caterpillars are white, except the head and part of 
the first segment, which are yellowish and become brown. Along the 
sides is a series of almost round yellowish dots, and scattered over 
the surface, arising from definitely arranged smooth warts, are short, 
stiff, bristly hairs, more prominent in young than in the mature larva. 
The anal end of the larva is also brown. The caterpillar changes little 
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in iippeaninco as it |?rows, bat bec.oines stouter and is known as a fat, 
white worm or grub. The larvui from which males are produced are 
smaller than those i)roducing females. The cocoon and pupa are 
described as well as the mature insecst. The male moth is said to be of 
a steel-blue, almost black color, with a narrow yellow (mllar and narrow 
yellow bands bn the abdomen, giving it a decided \vasp like appear¬ 
ance. The female is larger, more heavily built, bluish in color, and has 
a broad orange band about the middle of the abdomen by whicdi it can 
bo readily recognized. 

Tlie injuries caused by the borers are described. No i)each tree seems 
to be safe from attack. When the borers once get into the tree there 
is nothing to do but cut them out. The prineix)al treatment is a pre¬ 
ventive one. The expei iments were made in the i)rotection of the trees 
with newspapers, waxed heavy paper, heavy manila wrapping paper, 
tar pai)er, tile tr(*e protectors, wooden box protectors, hydraulic cement 
and skim milk, hydraulic, cement and water, Bordeaux mixture with an 
excess of lime, and wrapping with wire netting. All covers were 
extended at least 12 in. above and 2 in. below the ground. The experi¬ 
ments were carried out in a number of ondiards and the detailed reports 
are given. The experiments show that wrap]ung the trees with double 
thickness of newspapers so that at least 15 in. of the trunk above 
ground is covered is one of the most ethcient methods. Wlien the 
wrappings are taken olf, which should be done about the middle of 
Sei)tember, the tr(‘es should be closely examined, and if any borers 
have made their way in above the paj)er they should be cut out. The 
pai)er wrai)ping should be put on the trees every year not later than 
the first week in June. In tyingon the papers too strong or stiff twine 
should not be used, since peach trees grow ra|)idly and may become 
girdled unless the twine is vsomewhat yielding and breaks under a 
moderate strain. 

The experiments conducted with hydraulic cement were quite suc¬ 
cessful, and the author recommends a mixture of cement and skim milk 
to be applied to the tree trunks. This forms a continuous coating that 
will remain in good condition during the entire summer. It does not 
api^ear to iiroduce any injury whatever, is impimetrable to young larval 
insects, and such a surface would not be selected by the adult for ovi- 
position. The coating is said to be sufficiently elastic to admit of mod¬ 
erate growth and quite brittle enough to break readily from efforts of 
any insects to get out from beneath the bark. It would not therefore 
prevent the exit of borers that are already working in the tree, but 
would keep out young larvie attempting to get in. 

The author thinks probably this cement added to some of the soap 
washes used by fruit growers would improve their lasting qualities. 
The water and cement mixture was so far inferior to that made with 
skim milk that its use is not recommended. In all cases the cement 
should be broken up with a stiff brush when the danger season is over. 

14270—No. 7-5 
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On young trees it should not be put on until necessary or kept on longer 
than required, so that the bark may develop normally. On old trees 
it is said to make little diderence when the ai>plication is made. 

The striped cucumber beetle, F. 11. Chittenden ( U, J^ept, 
A(jr., Division of Eniomology Cire.Sl, 2. }yp, 7 , fujs, 2 ),— This is a 
Xiopular circular giving general appearances and nature of attack of 
the strii)ed cucumber beetle, its food plants, life history and habits, and 
remedies for it. The injury is due to the “direct attack by the beetles 
to the plant above ground; indirectly to the beeth*s as transmitters of 
disease germs; and to the larvm working upon the roots underground.” 
The larvjc are thought to bo restricted to cucurbitac.eous ]Hants but 
the beetles feed on many cultivated x)Iants such as beans, i)eas, apple 
blossoms, rii)e ap^iles; the leaves, silk, iiollen, and unri])e kernels of 
corn, and on such wild xdants as golden-rod, aster, the flowers of choke 
cherry, Jnneberry, cherry, and other rosaceous plants; the stamens, 
pistils, and ray dowers of sunliowers, and probably other comimsites. 
The wild o\u\\\mh^v {Echinorystis lohata) not only attacked by the 
beetles but is jirobably also a larval food plant. Among the remedies 
noted are covering the young plants, early planting, clean culture, stim¬ 
ulating growth, the use of trap plants, slaked lime, arsenites with ashes, 
dust, or plaster, land plaster saturated with kerosene or turi)entine, etc. 

Three injurious insects, A. L. Qtaintance {Floriila /Sto, IluL / 
pp. C)3-7i^ —The author describes the bean-leaf roller {Ettdannis 

proteus)^ the corn delphax (Delaphax maidis) and the canna lcaf roller 
(llydrocampa vannalis ). 

The bean-leaf roller has been (]uite destructive to beans throughout 
the State. The larvfe feed upon the leaves, eating holes in them or 
feeding upon their edges. J)escrix)tions are given of the different 
stages in the life history of this insect and observations are given on 
some of the facts established in studying its life cycle. The larvic 
were easily bred in the insectary and invariably pu])ated within a 
folded leaflet or several leaflets fastened together. The author states 
that notwithstanding the fact that diligent search has been made he 
has been unable to find a single pupa in the field and he susi)e<d8 that 
this state may possibly be passed in the soil. Considering the life 
cycle as averaging about 30 days, 8 or 0 broods of this insect would 
occur during the year, since they appear etirly in March and at the 
latitude of the station continue breeding usually through December. 
The different broods are not distinct as eggs, young and old larv«e, and 
adults are fohnd in considerable abundance by early summer. In the 
more southern parts of the State it is believed that the breeding is 
continuous throughout the year. Both the larva*, and adults move 
about freely at all times of the day. The use of Paris green in the 
proportion of 1 lb. to 150 gal. of water, to which is added 1 lb. of quick¬ 
lime has proved very efficient in treating for this insect and this insec¬ 
ticide does not destroy the foliage of the plant. 

The corn delphax has been observed in several localities in the South 
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and lias proved very destructive to corn. It is a sucking insect, feed¬ 
ing on the sap which it sucks from the leaves and stalks, causing them 
to turn yellow and frequently die. The insect in all its stages is inju¬ 
rious to its host. The eggs are deposited mainly along the midribs of 
the leaves, in the loose cellular tissue Just below the epidermis. In the 
earlier stages the insects seem to i)rerer the leaf sluiaths or a protected 
X)art of the leaf, as where one leaf overlaps another, but after the 
fourth ])hase in their life (?ycle, they occur somewhat proniis(*uously on 
the leaf and stem. Tlie egg state is continued for 17 days. From the 
nyinphal state it i)asses through five stages, whicli makes the life cycle 
about (>0 days. Technical descriptions are given of the dilferent 
stages of tlie insect, and treatment suggested. Where plants are 
badly infested it will i)robably be best to burn rhein. Tlie exact 
natural food of the insect is not known, but it is b(‘lieved to be con- 
lined irrobably to grasses, and it seems safe to r(‘j)lant an infested held 
with almost any other crop than corn or allied (U()X)8. 

The canna-leaf roller has been noted for the ])ast 3 years in the vicin¬ 
ity of tire station and has o<!(‘asioned serious damage to these jdants. 
The leaves are either rolled nx) from om‘ side by the larva* or, as is 
more frerpiently the case, the younger leaves are fastened before they 
have unrolled to any extent. The caterihllars feed in the rolled up 
leaves, eating out the soft tissue. Notes are given uxmn the life history 
of this insect, together with technical descrix)tions of its various 
X)hases. The canna-leaf roller, the author states, can doubtless be 
controlled by carefully cleaning off and burning the dead x>lants and 
trash from the beds during the winter season. The most of the x)nx)a‘ 
and larva*., which pass the winter in these leaves and trash, will thus bo 
destroyed. The rolled ux) leaves should be watched for in the sx)ring 
and cut olf and burned. 

Remedial work against the Mexican cotton-boll weevil, L. O. 

Howard (T. S. Dept,, A<jr,^ JHimion of Eniomohmy Girc, 3'!, ser,^ 
pp, (i ),—Work done in Texas by C. H. T. Townsend, when a field agent of 
the division showed that the cotton-boll weevil is attracted by sweets. 
Preliminary experiments with confined weevils suggest treatment of 
overwintered beetles with a mixture of molasses, with one-fourth its 
volume of arsenic, ax)plied to the volunteer stalks of cotton in the 
spring when the leaves are beginning to appear, and treatment of 
young xdanted cotton with a sx>ray made of white arsenic, I ’J to 2 oz. 
boiled in 1 gal. of water until thoroughly dissolved, mixed with 2 or 3 
gal. of cheap molasses and diluted with 40 gal. of water. 

Tho careful stiuly of the weevil damage in Texas conducted by the division during 
the last 3 or 4 years has demonstrated that the prevention of weevil damage is more 
a question of the adoption of a proper system of cultivation than of remedial or 
X>reventive schemes, such as the use of poisons. In otlicr words, it is admitted hy 
intelligent planters everywhere tliat tlie xireseuce of the weevil is made iiossihlo by 
a system of culture which admits of the existence of volunteer cotton, and if the 
methods followed are such as to prevent such volunteer growth the weevil will 
rarely, if ever, ho troublesome.^’ 
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An account is i^^iven of the workiiif^ of a machine for the collection 
and destruction of infested cotton-bolls and weevils. 

On the effect of soil treatment for the prevention of insect 
injuries, J. Eitzema-Bos (Zisehr, Pjlanzetikranli,^ 8 {1898)^ No. 
pp. 113-121). —The author reports on the use of benzin and carbon 
bisulphid injected into the soil for the i)revention of injuries caused by 
nematodes and various root eating insects. The form of injector is 
described and notes are given from corre spondence with quite a num¬ 
ber of individuals relative to the use of the same. It is shown that by 
the injection of benzin and carbon bisulphid into the soil all the injuri¬ 
ous insects are destroyed for a considerable distance. An experiment 
is reported in which carbon bisulphid w^as injected into the soil of an 
oat plat, w ith the result that there was a very material increase both 
in straw and grain. It is said that oats (!onld not grown in this soil 
heretofore on account of the serious attacks of nematodes. 

The bee from the earliest times to the present, A. Gmelix (/>/<? H'u ne ron der 
Urivelt b'lH zur Xenzeii. /Stuttgart: IC. 1S09, jt/t. S'l, J'nfH. 11 ).—This is a short 

roviow of the Uovolopineut of apiculture. It is reprinted from Wilzgall's “Das 
Buch von der IJiene.^^ 

Apiculture by simple methods, R. IIawmell (L\lpiculliirepar les mvlhudrs •sintplvs, 
Pariii: G. Carre vt Xaud^ hsOSj pp, pin. lyjigx. UJd). 

Tables for the determination of New Mexican bees, T. D. A. (’ockkkkll 
( ilM/. Sci. Lab, Deuison Univ.y 9 {I89S)y Xo. d, pp, ll-ld). 

Injurious insects and diseases of the year, J*. H. Rolfs {Proe. Florida llort. 
Soc.y ISOSypp. Sd-9dyjig8. Id). — Notes are j^ivoii on the heau-lcaf roller, canna-leaf 
roller, strawberry ])auiera, the status of the San .lose scale and its fiK.gus ])anisite, 
bacterial tomato blight, its infection and prevention, and u fungus blight of tomatoes. 

Biological studies of plant lice, A. Moudwilko {Arh, Zool. Lab.Cnir. IFarfivhaUy 
ISOSypp. 20y J7; ahs. in Zool. Centbl.yS { 189 S)y Xo. AJ-Jiy pp. SOH-SU). — Treats of the 
migration, some of the phases of the life history, polymorphism, (‘t(\, of ])lant li(!e. 

Asphondylia riibsaameni, n. sp., Kektksz { Terenenzetr. Fnz.^ .CV (JS9S)y p}). l'JS- 
flody fig. 1; ahs. in Zool. Centbl.y 5 {189S)y No. 18-19, p. 018). — The .author describes 
this now insect from 8tunte<l fruits of Ferula heuffelii. 

The black peach aphis, \V. (i. Johnsox {Marglaud Sta. Jiul.5/j, pp. 137-110, figs. 
4). —The black peach aphis {Aphis prunicola) has ayipeared in some sections of Mary¬ 
land in unusual numhers. The bulletin rails special attention to the work of this 
insect and suggests remedies. Of tht' remedies tried the author has found kerosene 
Emulsion the most successful. 

The codling moth, AI. V. SLiNOERLANn {Xetv York Cornell Sta. Itpt. 1808, pp. 431- 
488, pi. lyfigs. 31).— A reprint of Bulletin 142 of the station (E. S. K., 10, p. 100). 

Cutworms in young tobacco, W. (1. .Johnson {Maryland Sta. linl. dd, pp. 141-144, 
figs. 4). —A popular account of the habits of some cutworms which .attack young 
tobacco, with suggestions as to remedies. Directions are given for tln^ preparation 
and use of a pViisoned b.ait made of 50 lbs. wheat bran, 2 qt. molasses, 1 lb. l*aris 
green, and water to ni.ake a thick masli. 

The elm-leaf beetle in New York State, E. T. Felt {Bui. New York State Mns., 
5 (1898), No. 30, pp. 34, pis. G,fujs, G). —The life history of Galerncella /w/eobt.is given, 
together with notes on its distribution in the Stale, natural enemies, and suggested 
remedies. An extensive bibliograjihy completes the bulletin. 

Orange insects and diseases, P. H. Rolfs {Proc. Florida Horf. Soc., 1898, pp. 
84-38, figs. 4). —The author describes the yinncip.al insect and fungus pests of the 
orange, and directions are given for combating them. 
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The quince curculio, M. V. Slin(jkrlani> (New York Cornell Sta, JRpt. ISOS, pp, 
JujH, JO ).—A reprint of Bulletin 148 of tlie station (E. S. R., 10, p. 565). 

A review of entomological work on sugar cane in Java, L. Zehntner {Meded. 
Vroefetat. OofdJara, n. ser., 40, pp. 25; ahn, ia ZooL Centhl., 5 (189S), No, 28-24, pp. 
S08^ S(f4 ).—The animals injurious to su^ar cane are enumerated and 8u^;j;estion8 given 
for combating them. The list includes 9 wild animals, birds, 8 Coleoptera, 29 
Lopidoptera, 2 I)ipt<‘ra, 22 Khyiudiota, 16 Orthoptera, .3 Termites, 7 Thysopoda, 3 
Aphides, and 3 worms. A number of new Hi>ecies are described. 

Leaf miners of sugar cane, L. Zkiixtnicu (Meded. Proefstat. Oont Java, n. «<r., 42, 
pp. 14, j.t. 1; al)8, in ZooL CenIhL, 5 (ISOS), No. 23-24, p. S13 ).—Studies are given of 
Aphan'iHtUmH kriigcrl and A. conmnindncus. 

Leaf borers of sugar cane in Java, L. Zeiintnkk (Arch. Java Zuihei-ind., 1800, No. 
10, pp. 11, pL 1; (ihs. in ZooL Centhl., 5 (ISOS), Xo. 23-24, p. SIS). —Describes Jlispella 
ivakkcri, n. sji. 

Some scale insects of sugar cane, 1.. Zkiintxek {Meded. Proefstal. Snikerriet IV. 
Java JinL 87, pp. 14, pL 1). —'fln^ author deseribes the following new species: Chion^ 
aspis madUiucnsh, (L tepalensix, an unnamed speciesot‘ Dhionaspis, and Physcnsjlaindus. 

Notes on spraying and on the San Jose scale. If. I\ Gould (Xew York Cornell 
Sta. lipt. 1S.9S, pp. 570-50 j, j'njH. 2 ).—A reprint of Bulletin 144 of the station (E. S. R., 
10, p. 468). 

Carbolic soap and the green fly, .1. II. Walker (Card. Chron., S. ser., 24 (ISOS), 
No. 007, p. 115). —'file author states that carlxdic soaj) is one of the most efticient 
means for the doatriiction of tin*, common rose aphis, and if properly applied will 
not only prove cllicient for tliis, but for other species of aphis. The directions for 
preparation given are to dissedve 1 lb. of carbolic soap in 2 gal. of boiling water, to 
In* kept tightly coi’k<!d until rc(juired. Add Ipt. of this to 4 pt. of soft water, and 
it may In* applied morning and evening to infested plants. 

Report of the entomologist, C. II. Eerxald (Massai'husetts Hatch Sta. Ppt, 1807, 
pp. 102-105). —111 this brief review of the year the author notes the appearance in 
several iilaces in the IState of the Sail ,Jos(^ scale, the presence in small numbers only 
of the army worm, and its more or less extensive parasitism by a lly, the abun- 
dance of plant lice during the year, the occurrence of the tobacco cutworm (Carneades 
mmoria) in the Connecticut Valley, and of the cankerworm. Relative to the latter 
dilferent remedial measures are briefly discussed. The more eflcctual and cheaper 
method (compared with painting tree trunks with Morrill's tree ink) is thought to 
be spraying with Paris green in the u.sual proportions of 1 lb. to 150 gal. water. 

Orchard pests, I'. P. IIkdiiu k (Ctah Sta. IlnL 55, pp, 157-lOS, pis. 0,fitjs. 2). —The 
author gives brief descriptions ami suggests methods of treatment for the following 
insect and fungus pt'sts: Codling moth, clover mite or rod spider (Pryobia pratensis), 
pear slug, wooly aphis, peach-tn*e borer, aphides nr jilant lice, pear-leaf blister, 
San .lose scale, leaf-blight or shot-hole fungus, bhu k knot, crown gall, mildew of 
the grape, and gooseberry mildew. 

Eol'inulas are given for the preparation of fungicides and insecticides and direc¬ 
tions given for their appli< atiou. 

Some spraying mixtures, G. W. Cavanaugh (New York Cornell Sta. R^yf, 1898, 
pp. 710-721 ).—A reprint of Bulletin 149 of the station (E. S. R., 10, p. 568). 

Important insecticides: Directions for their preparation and use, C. L. Mau- 
LATT ( V. S. Dept. Ayr., Farmers' Bui. 19, p. 31, figs, J).—This is the fourth revised 
edition of this hulletiii (E. S. R., 6, p. 315). 

A successful lantern trap, C. P. Gillette (Proc. Soc. Prom. Agr. Sci., 1807, pp. 09, 
70, fig. 1). —A lantern trap for insects is described and figured, and directions for 
using it are given. 

Lepldoptera at light and sugar, C. P. Gillette (Proc. Soc. Prom. Agr. Sci., 1897, 
pp. (?4-65).—Records of moths taken at light and at sugar have been kept each year 
since 1890. Some of the data are presented in tabular form. 
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“A little computation upon tho figupos in the table will show that only 44+ 
cent of all the moths taken were males and 55+ per cent were females. Of these 
females, 87 per cent still possessed eggs in their ovaries. Or, to put it dijfferently, 49 
per cent of all moths taken Avero gravid females. ... So far as my studies have 
gone, I have no reason to thiuk there is any family of moths, or any considerable 
number of species that fly to light in which a good proportion of gravid females are 
not found. I have come upon a few species, however, that have given very few 
gravid females at either light or sugar and most notable among these are 3 species 
of Chorizagrotis, viz, Auxilaris, Introferens, and Agrestis. ... It is almost always 
the case that tho males of a species are taken for a few nights before the females 
appear and continue longer, but if fre<inent captures are made during the continu¬ 
ance of the brood, tlie two sexes are usually taken in about even numbers. ... It 
is fair to eoncl-ude that whenever moths are coming freely to lights or sugar, 
especially the former, a good proportion are females that have not deposited their 
eggs, and among those that so come, are several of our most destructive night-flying 
species. 

The new law providing for the suppression and control of insect pests and 
plant diseases in Maryland, W. G. .Ioiinson {Maryland Sta. Huh .55, pp. — 

This article gives tho text of a recent law for the suppression and control of insect 
pests and xdaiit diseases in Maryland and discusses it briefly. 

Cordyceps militaris on a beetle, \V. F. Johnson {Iriah KaL,S {1899), No, Ij p. 
24 ),—Notes tho occurence of this fungus on Necrophorus ruspator. 


FOODS—ANIMAL PEODUCTION. 

The nutritive value of beef when cooked in the usual ways, 

K. FGrsteu {I)er Nahrwerth ries RindfleischeH hei dm (jehraiwhUv/ien 
Zuhereituiujmrten, Inaug. IHss.j Berlin^ 1^97; ahs, in C/icm. CentbLy 
1898y Ij Ko. 21 j pp, 1115y 1116; and Ztsehr, Untenneh, Nahr, u. Genus- 
smtl.j 1898, yo, 2,}), 782 ),—The iiivestigiitious were suiniiiiirized as fol¬ 
lows: Lean beef contains on an average 75.15 ])er (!eut water, 13.11 per 
cent protein, 7.05 per cent fat, and 4.31 jier cent avsh. When ])rei).ared 
for tho table by tlie usual methods there was no loss of i>rotein. Meat 
from the hind quarter contains 4.85 to 12.3 per cent fat, tliat from the 
shoulder 3.57 to 10.55 jier cent. In the digestion experiments rejmrted 
it was shown tliat white wine exercised a favorable influeneo on the 
digestibility of meat. The feces from a meat diet contained on an 
average 0.82 jicr cent protein, 10.39 i>er cent fat, and 14,33 iier cent ash. 
When an abundant meat diet was consumed iiidiean appeared in tho 
urine as well as an increased amount of uric acid and nitrogen. When 
small amounts of meat were consumed at frequent intervals it was 
better digested than when larger amounts were consumed at less fre¬ 
quent interv^s. In general beef was well digested. The coeffi¬ 
cients of digestibility were: Dry matter, 93.08; nitrogen, 97.26; fat, 85.5; 
and ash &3.1 per cent. The meat from the shoulder was from 1 to 2 per 
cent more thorouglily digested than that from the hind (juarter. The 
effect which preparation had on the beef is shown by the following list, 
the materials being arranged in the order of digestibility: Smoked 
beef, roast beef, beef boiled in water (boiling at the start), raw beef, 
corned beef, broiled beef, and beef boiled in water cold at the start. 
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The influence of sugar on the power of muscles to produce 
work, ScHUMBURO {Ztsehr. Ver. Itilbenz, Ind,^ 1898^ pt. 2^ No, 505j pp. 
110--129y pi, ly Jigs, 10 ),—A number of experiments with man briefly 
noted in a previous publication (E. S. K., 9, p. 175) are reported in 
detail. In some iieriods of the experiments the subject was given a 
solution of 30 gm, of sugar in 200 cc.of water; in other periods a solu¬ 
tion of 0,25 gm. of dulcin in the same quantity of water. The two 
solutions had the same degree of sweetness. The amount of mus¬ 
cular work performed by the subject under the influence of these 
solutions and under normal conditions was compared. The work, which 
consisted in lifting a weight with the finger, was measured by a Mosso 
ergograph. The subject did not know the purpose of the experiments 
or the diflerence in the character of the two solutions. 

The conclusion was reached that sugar even in such small amounts 
as 30 gm. enables the muscles to perform an extraordinary amount of 
work. 

The author calls attention to the fact that practical tests of the value 
of sugar as a source of muscular energy are necessary. 

Studies of dietaries, W. (). Atwatkb and A. P. Dry ant {Connect- 
ivut Siorrs Sta, Upt, IST/^pp, 130-153 ),— In continuation of the work 
of previous years (B. S. K., H, ]>, 410; 9, pp. 779, 780) a number of 
dietai y studies are reported. The results are briefly summarized in 
the following table: 

liesulh of dietary ntudien—food cnioi per person daily. 



Cost. 

Protein. 

Fat. 

Curboliy- 

dratcH. 

Fuel 

value. 


Cents. 

Ornms. 

Orams. 

Crams. 

Calories. 

Man ill Ac 1 iron duck Mountains in wint«*r. 


180 

J50 

38G 

3, 750 

Man in Adirondack Mountains in spring . 


130 1 

119 

i 284 

2,805 



90 

204 

! 489 

4,270 

Man in Adirondack Mountains in summer. 

17.3 

85 

107 

1 229 

2, 280 

Two wonu'n in tlic Adirondacks in summer. 

20.8 

101 

139 

i 291 

2,900 

Private boarding lumsein Middletown, Conn. i 


95 

_ 

130 

358 

3,065 


Experiments on the digestion of food by man, W. O. Atwater 
and F. G. iiENEUlOT (Gonnevticut Siorrx Sta. Rpl. 1697, pp. 151-107 ).— 
A number of experiments on the digestibility of mi xed diet are reported. 
In some cases the subjects were at rest, in others work was performed. 
In several tests alcohol formed a part of the day’s ration. These diges¬ 
tion experiments were made in connection with metabolism experiments 
with subjects in the respiration calorimeter, Nos. 39,40,45, and 46 being 
in connection with those rei)orted on p. 664. Each of the two periods 
covered 4 days, the subject being in the respiration chamber during the 
second period but not during the first. Full analyses were made of the 
food and feces. The fuel value was determined with a bomb calori-* 
meter. In cahmlating the energy available suitable allowance was made 
for the luel value of urea. In the following table is shown the coefii- 
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cieiits of digestibility and the energy aviulable in the difleront experi¬ 
ments. 


of digestion experiments with man. 


Nnni- 

1 M.tu- 

, Itoli.siii 

her of 

1 experl- 

experi¬ 

nimit 

ment. 

num¬ 

-- 

ber. 

37 

5 

31) 

fi: 

41 

7 ! 

43 

« i 

45 , 

1) 

47 < 

10 i 

4D 

11: 

51 i 

12 ! 

! 

38 

5 

40 

0 

42 

7 

44 

1 8 

46 

a 

48 

10 

50 

11 

52 

12 


DoHcripikm. 


KIUST l*Kttl(»n. 

IMixod diet, on I in in uork. 

Mixed diet, hiird wuik . 

Mixt^i diet, uitii nlcidiol, rest . 

Mixed diet, li>;ht work. 

_do. 

Mixed diet, with alcohol, re.st. 

Mlxeil diet, hard work. 

Mixed diet, with alcohol, hard work 

Av€*rajre of periods. 

SKcoND rEKior>. 

Mixed diet, rest. 

Mixed tliet, hard work . 

Mi.xeil diet, with alcohol, rest. 

Mixed diet, rest. 

-do. 

Mixed diet, with alcohol, rest. 

Mixed diet, hard work. 

Mixed diet, with alcohol, hard work. 

Averajie of 8 iieriods. 




- 


I’rtUtMu. 

Fat. 

(’arlM)* 

liy(lra,te.s. 

A vailnble 
(‘iK^rgy. 

/Vr cent. 

JV'p cent. 

Per cent. 

]*ec cent. 

1)2. 7 

04, 0 

98. 0 

89.9 

1)0.1 

95. 3 

07. 6 

1)1.2 

00. 0 

93. 6 

98. 3 

80. 8 

01.4 

04. .5 

07.4 

89.7 

1)0. 9 

92. 1 

05.8 

88.4 

1)4.9 

02. 1 

08 6 

01.3 

1)0. 6 

03. 2 

97.8 

1)1.2 

05.3 

94.3 1 

96. 4 

1)1.2 

92. 1 

i ' 

93.6 

i 

1)7.5 

90.3 

91.4 

93.9 

97.6 

90.0 

02. 2 

06. 0 

98.3 

02 6 

04.7 

06. 3 

98.8 

91.8 

04.0 

O."). 6 

08. 2 

90. 7 

03.4 

03. 0 

06. :> 

89. 5 

02. 9 

88 1 

07. H 

00.2 

88.8 

93. 0 

97. 5 

90. 9 

03.6 ’ 

95. 9 

I 98.7 

93.1 

02. C 

I ! 

1 07.0; 

1 91. 1 


A respiration calorimeter and experiments on the conservation 
of energy in the human body, W. O. Atwateh and 1]. B. Bosa 
{Gonneatieitt kStorrs Sta, Rpt, 1807^ pp. /kjh. .V). — Tlio portion of 

this apfiaratus which is concerned in tlie detenninntion of income and 
outgo of material lias already been described (K. S. K., 9, j). 8(h^), In 
the present publication the portion whit^li has to do with the ineasiire- 
ineiit of income and outgo of energy is described, as well as check 
experiments in wliich heat was liberated in the resiiiration chamber by 
burning alcohol and by means of an electric current and 2 experiments 
with man. The metal walls of the res))iration chamber are kept nt 
the same temperature, therefore no heat can pass in or out of the 
chamber through the walls. The ventilating current is ke]>t at the 
same temperature as it enters and leaves the chamber. Heat gener¬ 
ated in the chamber is absorbed by a current of water, which passes 
through ‘‘absorbers’^ within the chamber. The various devices for 
measuring the current of air, controlling its temperature, for sampling 
the air, measuring the heat of the incoming and outgoing currents of 
water, and other devic.es arc described in detail. 

‘‘In order that tlie veiitihiting current of air shall not carrj’^ out of the chjiinbor 
anymore or any less heat than it briiigs in, the teini»orature must ho the same when 
it enters as when it leaves. Aecordingly the incoming air, which loaves the hrine 
tank [where it is largely freed from moisture hy cooling] nt a very low temperature, 
is warmed before its entrance to the chamber to the temperature of the outgoing 
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air. The devices for this purpose are siicli that the diflorence of iemy>eralure of the 
iiit'omiug and outgoing currents can be kept inside of O.Ok^ C. In actual experiments 
the positive and negative differences are made to countiTbalance each other.^’ 

I’ho arraugements for preventing tlie passage of beat through the 
walls of the calorimeter are described as follows; 

^^The dillerenco between the temperature of the oop])er wall and lhat of the zinc 
is UK'asured by a system of thermo-electric junctions, in 1^01 pairs, distribiite.d over 
the sides, top and bottom, one-half of fhe junctions (iron-fJerman silver) being in 
close thermal (MUitact with the copper wall ami the other half (Oerman silvcT-iron) 
with the zinc wall. The difference of temperature of the two walls is made as small 
as possible by wanning or cooling the air in the space JI, and the positive ami nega¬ 
tive dinorcne<*H are made to count«*rhalanee cacli other. Thus the corresponding 
movements of small ipiantities of heat inward ami outward also eoiint(‘rhalaiice, 
and the chamber neither gains nor loses licat throngli the walls. 

‘MA»r the ineasnrcmcnt of differences of temperature, os well as for the warming 
and cooling, the walls of the calorimeter are considered os divided inti» four sections, 
viz, (1) the top; (2) the upper half of the sides or ^ upper zone; ’ (3) the lower half 
of the sides or Hower zone;’ (1) the bottom. The systems of th(‘rnio-olectric ele¬ 
ments for boat ineasurmneiits, of win^s for warming and of water pipes for cooling, 
are each divided into corresponding sections.” 

The heat curried out by the water current is measured as follows: 

“ The jn'ineij)b‘ employml is simple. The chamber neither gains nor loses heat by 
the air current nor through the w alls. The current of cold water which passes 
through the heat absorbers inside the chamber is caused to enter at a temperature 
generally but little above the freezing point, ami to How out at such a rate as to 
absorb and carry off the beat just as fast as.it is gencrat(*d inside the apjiaratus. 
The tc,mp(uature of the water is measured as it enters and as it conics out. An 
electrical thermometer indicates the difference of temperature hetweiui the incom¬ 
ing and outgoing water currents by the <liffereiice of resistaneo of two coils of thin 
copper wire, of whieli one is in each pipe at the jilaet' of entrance or exit from the 
calorimeter, 'fhe difference is measured by a Wheatstone bridge on the observer's 
table. The mass of water is measured automatically by ajiparatns at the right of 
the window of the respiration chamber. 

^‘From the mass of the >vater which lias passed through the absorber iu a given 
time and the rise in temperature the quantities of lieat brought out arc readily 
calculated. To this is to bo added a certain amount of lieat whicli is carried away 
with the water vapor productMl in the apparatus. This is practically the dilferenco 
between the water vapor in the incoming ami outgoing air. From the amount of 
this vapor, and its latent h<‘at at the temperature of exit, the amount of heat it 
carries out is easily computoil." 

Tho iipparatus for uioiistiriug and sainpliug tlio ventilating current is 
described as follows: 

“Three forms of apjmratus have been used for maintaining the air current and 
measuring its volume. One consisted of an ordinary air pump with a meter made by 
ElattT in llerlin. With this we have been unable to make measurements as accurate 
as seem to us desirable. 

“For taking samples of air for analysis aspirators of 150 liters capacity were 
employed at the outset and are still used. The measurements with these have been 
found <iuite accurate. The most satisfactory arrangement we have found, and one 
which serves tho threefold purpose of maintaining the air current; measuring its 
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volunio, anddclivoring aliquot saiuples of conveniout size for analysis, is an appara¬ 
tus designed and made by Mr. O. S. Blakesloe, and appropriately designated by him 
as a ‘ meter pump/ The essential parts for maintaining the air current and measur¬ 
ing its volume are cylinders of steel. There are two pumps which work in unison. 
Three steel cylinders are employed for each pump. The iumu’ and outer cylinders 
are arranged concoutrically, with an annular space 1.2 cm. in width between them. 
This 8pa<*e is partly tilled with im^rcury. Between the inner and outer cylinders, 
which arc stationary, plays a central <*ylindor, its lower portion being immersed in 
the mercury. The central cylinder is closed at the top and is raist'd and lowered by 
a walking beam The inner cylinder is also covered at the top, but through this 
cover are two circular apertures ojiened and closed alternately by an automatic valve, 
actuated by a compressed-air mechanism underneath. Connected with these aper¬ 
tures are i^ipes passing downward tlirough the inner cylinder. One serves to convey 
the air, as it comes from tlio chamher, into the pump as the central cylinder rises. 
As the cylinder falls the other pipe conveys the air outward, and thus plays the part 
of a discharge pipe. The automatic valves open and close the inlets and discharge 
l>ipes so that with each stroke of the inner cylinder the air is cut off at the proper 
time. The length of the stroke of the cylinder is dett^rmined exactly by rods pro¬ 
vided with stops, these rods playing through guides on two sides of each cylinder, 
and by this arrangement the only variation is that which comes with the very slight 
changes in the length of tlui rods duo to changes of temperature. The air coming 
from tlu^ ilischarge pil>e escapes into the room, but by a special device the air of 
each fiftieth stroke of each pump is diverted into a receptacle, from which it is being 
constantly drawn for analysis.” 

In tlie electrical check experiment a total of 3,017.4 calories of heat 
was liberated in the chamber. The amount measured was 3,010.7 
calories. In other words, the two values were i)ractically identical. 

^^Iii the alcohol tests the average amounts found hy actual ex]M‘riiuent won*, for 
carbon, JK).G per cent, hydrogen, 100.6 per cent, and heal, 99.8 j>er (‘ent of the theo¬ 
retical amounts. It thus appi'ars that this apparatus, when used for tln^ analysis of 
alcohol and the detoriuiiiai ion of its heat of combustion, gives results nearly, if not 
quite, as accuraie as are obtained by the ordinary laboratory methods.” 

Of the two cxiieiiments Avith man, one was made in May, 1897, and 
the other in flaniiary, 1898. The former is reported in much more detail 
than the other. 

“The experiments with a man each continmul during 8 days, during the last 4 
days and 5 nights ufw'hich the subject was in the respiration chamber. The diet 
during each experiment was uniform through the whole 8 days. The purpose of the 
])rcliniinarv period of 1 days was to bring the body into at least approximate nitro¬ 
gen and carbon equilibrium with the food and to make tlie determination of the 
amounts of nutrients absorbed as nearly accurate as practicable. The income and 
outgo of nitrogen were determined during this period, which thus amounted to a 
digestion and metabolism experiment. The metabolism of nitrogen, carbon, hydro¬ 
gen, and energy \vas determined during the final period of 4 days. 

*^In one of the 2 ex])erimcuts the man had as little muscular exercise as he could well 
have with comfort. In the other he Avas engaged in (jnite active muscular exerciee. 
The external nmseular work was expended in driving a dynamo Avhich produced an 
electric current. q*he latU^r was passed through a resistance coil, and the energy 
was transformed into heat, which was measured Avith that given off from the body.'' 

The daily ineonie and outgo of nitrogen and carbon and the calcu¬ 
lated loss of protein and fat is shown in the following table. 



F00D8—ANIMAL PRODUCTION. 


667 


Jveraffe daily ineome and outgo of nitrogen and carbon, with the estimated gain or loss of 

protein and of fat. 


CD 



Nilrotfcn. 




Carbon. 


Calculated 
gain or loss. 

oz 
^ B 

%u 

'A 

Subject au»l 
occupation. 

Tu 

food. 

Tu 

fciR'S. 

lu 

urine. 

Gain 
( h) or 
loHS 
(-). 

In food. 

_ _J 

In 

frees. 

1 

! In re¬ 
in 

-'-1,3. 

[ UCtH. 

Gain 
(+) or 
loHH 
(-). 

© c 

oki 

Of 

fat. 

0 

9 

E. (). lit w'ork .. 
E. 0. at rest- 

1 Gmn. 

1 19.1 
19.1 

! a m.8. 
1.5 : 
1.3 1 

1 

Omx. 

16.5 

18.4 

(ting. 
M.l 
- .6 

Ome. 
3.34. 0 
2:)4.7 

Ow.g. 

1 12.4 

12.!. 

1 

' (ting, j Gm.s. 

1 12.5 1 345.2 

1 12. 0 ! 223. 6 

(ring. 
—36.1 
! 5.6 

Ging. 

.^6.9 

--3.6 

Gmg. 
—51.9 
4- 9.8 


Ill the following table is shown theilaily inc.oine and outgo of protein 
and eiuTgy in tlie same exjieriments: 


CompariHon of daily income and oufyo of protein and eneryy. 


I 

I 


Proloiii. 




Num¬ 
ber of 
experi¬ 
ment. 


Siilijeei Hiul (lecuputioi). 


Of IVkmI. 


Aetnally 
' oxidized. 


Of food. 


01 lUiiteTiaP 
aetnally 
oxidizea. 


IMea.snitMl Difliereiiee 
1)N res])i , iMitweeii 
Vat ion : Iheoretieal 
('ulori- and meuti- 
meter. { iired. 


1 


6 K. O. at work.. 
9 E.^.),atre^t ... 


Untx. ' it ms. i 
119.4 1 103.1 ‘ 

119.4 i 11.'). 0 ; 


i'aloriesA ('alorutt, i 
3,078 ! 3,804 I 

2,717 I 2,354 


'alorles, i Per ce)it. 
.5,739 ; 3.2 

‘2,3‘29j 1.1 


These <*xperiinents and tlieir bearing upon tlie problem of the <;on- 
servation of energy in the animal body are diseussed in some detail. 

‘^The (lill’erouco.s lu^twceii tlic iiicoiiio and outgo of energy as ineasuretl in these 
two Cii.ses ^vero 3.2 and J.l per c(‘nt, and averagtnl 2.2 per rent, 'the amount of 
energy a.s measured was in eueli ease less than the thcorotiral amount of potential 
energy in the material eonsuineil. The larger discrepancy wa.s in the tirst exjieri- 
raent. Certain soiin es of error in this appear to have heon (‘liminated, at least in 
part, in later experiments, of which the second was one. in tlie.^e latter thi* agree¬ 
ment is very clo.se, the micrgy found being aI>out 39 per cent of the theoretical. 
On the whole the agrooment between theondical amounts of energy transformed 
and those found in tlie expeuaments is as clo.se as could be expected under the 
circumstances. 

^*lt would be wrong to assuiin^ that these experiments demonstrate completely the 
conservation of energy in the animal organism. They ilo, however, approach very 
clo.sely to such demonstration for the ease of the man under experiment.’^ 

Digestion experiments, ^ F. E. Mmery and B. W, Kilgore (North 
Carolina Sla. Bui. 11S, pp. x>7:'i-3!t9).—lu i)reviou8 work of tlie station 
(E. S. It., 3, p. 4.')2; 4, p. 730; 5, p. 1081; 7, p. 702) it was found that when 
cotton-seed meal was fed with co.arse fodders there was an increase in 
the total amount of carbohydrates digested more than sntlicient to 
make up for tlie loss observed in the percentage of protein digested. 
A number of experiments were therefore made with 4 sheep to deter- • 
mine the digestibility of timothy and crab-grass hay fed alone and with 

’ A bulletin bearing the same number and date, in whicli the detailed tables of the 
digestion experiments were omitted, was also issued by the station. 
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different amounts of cotton seed meal. The sheep were kept in suitable 
stalls and were fed corn silage morning and noon and with mixed hay 
at night for a few dnys before the tests i3roper began. The experiments 
were conducted by the usual methods. The weights of the sheep were 
re(!orded in every case. When cotton seed meal was fed with the 
timothy hay or crab-grass hay, the digestibility of the hay alone was 
computed by taking into account the coeflicients of digestibility of the 
cotton seed meal as determined in previous experiments. The coelTi- 
cients of digestibility of the different rations is shown in the following 
table: 

JivsiiHs of digestion experiim iits with sheep. 


111 ilr\ iii.'itriT. 


1 )ry 
iiiaHor. 


rrofx'iii. 


'riiiioiliy liny . 

Shi-ep Xo. 1. 
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Sheep Js’o. 1. 

Sheep No. 2. 
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hay alone.. 

Timothy hay and eottoii-seed 
meal, 12 : 1 :' 

Sheej) No. 1.' 

Sheep N o. 2. j 

A \ eia^e.i 

Calenlated di>rt*stibili(y of I 

la'ty altino. 

Timothy hay and eolton-aoed > 
meal, 8 : 1 : I 

Sheep No. 1 . 

She<'p No. 2. 

Avera;:e. 

Culeulatt d tlij;estihility of j 

hay alone.I 

Timothy hay and cotton-seed j 
meal, *4:1: 

Sheep No. 1.} 

Sheep Nil. 2.' 

Avera/^e. 

Calculated digeatihilily of j 

hay aloiio.i 

Timotliv hay and cotton seed ' 
meal, 2:1 : ' j 

Sheep No. 2.' 

Avera>j:e. 

Cah'iilated di^jestilulity of I 

hay alone.'. 

Timothy hay and cotton seed 
meal, 11 ;* j‘ 

Slieep No. I. 

Sheep No. 2 . 

A%eraye. 

(.'alenlated diiJ^Hlihility of 

hay alone.*_ 

Timothy hay (Hecond te.st): 

Siicep Ko. 1 . 

Sheep No. 2. 

Averat^o.■ 

Crab-j]p’aaA bay: 

Sheep No. 1 . 1 

Sheep No. 2. 

Sheep No. 3.! 

Sheep No. 4.' 

Average.' 
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38.67 

46.73 
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a Only for aheep No. 2 . 
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An experiment was also attcm])te(l with timothy hay and undecorti¬ 
cated sunflower-seed meal, but the sheep would not eat the meal. The 
authors believe that the meal may have been too old. 

Investigations on the amount of food and energy required for 
fattening full-grown steers, O. Kellner, A. Kohler, et Aj..{Landu\ 
Vers, Stat.j 50 No, 3-f, pp. 215-200 ),—In continuation of pre¬ 

vious work (E. S. It., 9, 107), the authors report experiments with 3 
steers to determine the amount of food and energy required for fatten¬ 
ing. The methods followed are similar to those previously reported, 
and the same respiration apparatus was used. I u the first test steer 1, 
weighing about 750 kg., was fed a ration consisting entirely of meadow 
hay, 9 kg. In the second test steer 2, weighing about 750 kg., was fed 
a ration of 0 kg. meadow liay and 3 kg. of rye l)ran. In the third 
experiment steer 3, weighing about cSOO kg., avus fed a ration of 0 
kg. meadow hay, 5 kg. of beet chips, and 1 kg. of rye bran. The coelli- 
cients of digestibility in the 3 exiieriments are as follows: 


(Utetfirients of dUjrxtihilitii. 


Non- 


N jtro- 


T)ry Oi-Kaiiic Cnulo iwf.Mi, Vui 

matter, iiiattc.r. prottjiii. ’ ^ t ni . 


noitl ni I 


Kxperimont 1, steer 1: Meadow 

hay. 

KxperinieDt 2, steer 2: Meadow 

hav. rye bran. 

E\lK;riiiioiit It, steer It: Meadow 
hay, Ixjet «-hips, and rye bran- 


In Ibml. 
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kg. hay, 4.328 kg. beet 
chips, 0.860 kg, rye bran, 

24.84 kg. water. 
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From the balance of nitrogen and carbon, it was calculated that steer 
1 lost 84.5 gni. of water-free fiesh, 391.2 gnu fat; steer 2 lost 17.2 gnu 
water-free flesh and 23,7 gm. fat: or, in other words, there was practi¬ 
cally a nitrogen equilibrium. Steer 3 gained 30.9 gnu water-free flesh 
and 118.8 gnu fat. The authors calculated that an adult steer, when in 
good condition for fattening, requires ]>er day, per 1,000 kg. live weight, 
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0.85 kg. digestible crude protein (equal to 0.78 true protein) and 6.64 kg. 
nitrogen-free material. Of these quantities a small amount of protein 
(13 gin.) and of nitrogen-free material (equal to 106 gm. fat) was 
required for the building and repair of hair, of hoof, skin, etc. 

Following methods outlined in the earlier investigations, the income 
and outgo of energy in the 3 experiments was calculated. 


Ini'omv. and oiiUfo of enenjfi. 


ilU'Otlie. 


Caloriea. 
32, 252. 2 


Out^xo. 


Calories. 


14,663.6 
15.5 
],789.fl 
2,077.0 


374. 5 
3,716.4 


IS, 535.9 


Experinieiit 1: 

Memlow hay (7,303 gm.). 

Kecea (4,068.2 gm.). 

Nit'Togeu evolved imlryiiig I’ccoh. 

IT rim*. 

^lethaii (150.8 gm.). 

l*n)tL*iii ti.s.HiieTost (84.5 gm.). ... 
Fat ti.ssiie lost (391.2 gm.). 

Total outgo. 


naliiiu t*. 


Exporimont 2: 

M«*ado>v hay (.5,197 gm.). 

K.ve bran (2,621 gm.). 

Fi'oos (2,041 gm.). 

^s'ltrogon evolved in drying leees . 


17,807.2 


22.951.5 
12. 158 3 


rrim* 

^Metlian (165.4 gm). 

Protein tissueloHt from body (17.2 gm.) 
Fat tissue loHt (23.7 gm.). 


12,331.1 
14.7 
1,918.6 


76.2 
225. 1 


2,190.9 


Total outgo 
nalaiice_ 


. 16,455.3 

1 

18,054.5 . 


Exponnipnt 3: (I 

Meadow hav (5,179 gm.). 22, 787. 6 . 

neetehlpa (43.28 gm.) . 17,855.2 . 

Kye bran (860 gni.). 4,033.5 . 

F(‘<m.s (3,278 gm.)..... 14,733. (j 

Nitrogen evolved in drying feoea.;. 27.4 

ITriue .1.....1 . 1,820.9 

Methaii (267.09 gm.).'.■ 3,636.7 

Protein tis.'iuo gained (30.9 gm.).I.' 317.5 

Fat tissue gained (118.8 gm ) .. 2,052.0 


Total outgo.. 20,118.6 

Balance. I 24,557.7 1. 


As shown by the 3 experiments the average energy required of a 
steer per 1,()()() kg, live weight is 24,979 calories, when the tempera¬ 
ture of the surrounding air is 15.7^0. The deduction is drawn from 
the experiments that feeding is less profitable the longer the feeding 
period is prolonged. The authors discuss the energy of the feces, urine, 
and methaneHexc.reted, and deducting these factors from the energy of 
the food, calculate its physiological nutritive effect. The physiological 
nutritive effect per gram of meadow hay in the first experiment was 
calculated to be 3.435 calories; of 1 gm. of meadow hay and rye bran 
in experiment 2, 3.722, and of 1 gm. of meadow hay, beet chijis, and 
rye bran in experiment 3, 3.593 calories. The physiological nutritive 
Effect of 1 gm. of digestible rye bran is calculated to be 4.102 calories. 
The experimental data are reported in full in tabular form. 
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Fattening cattle in North Dakota, J. H. Shepperd (Dakota 
Sta. Bui. 33, pp. 281-292 ).—The author discusses at some lcu[;fth 
cattle feeding under existing conditions in North Dakota. Investiga¬ 
tions made in different parts of the country bearing u[)on the subject 
are quoted. In his opinion cattle can be i)rofitably fattened on corn 
fodder, hay, and barley on nearly all the farms of North Dakota. A 
test of the comparative value of bran and bran and shorts lor fattening 
steers is reported. The test was ‘made with 2 lots of 5 grade steers 
each. These animals Avere believed to be on an average better than 
the range stock of the State. The experiment i)roper was preceded by 
a preliminary period of 1 month. All the steers were fed bran and 
shorts 1:1 and 1 lb. of linseed meal per liead daily. The steers in 
lot 1 ate an average of 12 lbs. of grain per head daily and gained a 
little less than 1.1 lbs. per head. Lot 2 ate practically the same amount 
of grain and gUined a little more than l^ lbs. per head daily. The test 
l^roper began immediately after the close of the preliminary period and 
continued 12 weeks. Lot 1 was fed barley and lot 2 bran and shorts 
1: 2. Each lot was fed oil meal in the pro])ortion of 1 lb. to 10 lbs. of 
grain. Lot 1 ate on an average 10 lbs. of grain daily and lot 2, lbs. 
The steers were confined in stalls and were fed separately and given all 
the hay they would eat in addition to the grain. The financial state¬ 
ment is based on oarley at 75 cts., linseed meal at $1, bran and shorts 
at 00 cts. per 100 lbs., and hay at $4 per ton. 

The results of the test are shown in the following table: 


Jifsidt from fmlintj ttteers harlctf and bran and nhorin. 


Kiull of food. 

Average 
wciglit of 
steers at 
begin¬ 
ning of 
test. 

Gr,*iin 
eaten per 
day. 

Hay 

eaten per 
<lay. 

..J 

Gail) ill 
weight 
]>er day. 

, Grain 
eati‘n j>er 
i U). gain. 

Protit per 
steer. 

Lot 1, fed barley. 

l.iOt 2, fed brnu tintl shorts. 

Pounds. 
1, OHO. 4 
1,054.8 

Pounds. 

15.9 

14.32 

Pounds. 
1(5. 9 
17.16 

pounds. 

1.74 

1.35 

Pounds. } 
9.14 i 
10.0 , 

.ft. 51 
5. 03 


The principal conclusions follow: 

** Raugo steers re<iuire a long jirelimiiiary feeding before a heavy 8U])ply of grain is 
given them. 

^'Eleven hundred and fifty i)oiiud steers fed for a period of 6 months will oat an 
average of about 16| lbs. of grain and 12 lbs. of hay per day. 

‘‘Range steers fed in a foinmorcial way will gain from 1| lbs. to IHbs. per day. 

“ Cattle should neither be gorged nor starved for feed or water before shipment is 
made, A medium (luantity of <lry feed is best. 

“Parley gives a heavier gain per 100 lbs. of grain fed and a higher rate of gain 
per day than does bran and shorts. 

“ With the prices for feed which prevailed locally, bran and shorts gave the choa 2 )er 
gain and the greater profit." 

Fattening steers in winter, T. Shaw {Minnenota Sta. Bui. 58, pp. 
469-509, fins. 3 ).—These tests were made in continuation of work pre¬ 
viously reported (E, S, E., 8, p. 241). 
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Fattening Minnesota steers (pp. 469-485).—In order to study the rela- 
tive value of light, moderate, and heavy feeding and the relative 
merits of steers of different grade a test was made with 3 lots, each 
containing a Sliortliorn, a Uereford, and an Aberdeen Poll steer. They 
were about 2 years old and were from cows of a common mixed breed 
and a pure bred sire. They were all purchased in Minnesota. The net 
cost of the Aberdeen Poll steers was $3.35 per 100 lbs.; the Short¬ 
horns $3.07, and of the llerefords$3.70. The test began January 0,1896, 
and covered 150 days. At the beginning of the test lot 1 was fed per 
head daily 5 lbs. of meal composed of equal parts of bran, oats, barley, 
and corn; lot 2, 7 lbs., and lot 3, 0 lbs. of the same mixture. This was 
inereased 1 lb. per head every 4 weeks. February 10 the animals were 
given a pound of linseed cake per head daily in addition. On IMarch 16 
the amount was doubled and the grain ration was changed to bran, bar¬ 
ley, and corn 1:1:2. The maximum amounts of meal fed were 10, 12, 
and 14 lbs. in the 3 lots, respectively. The steers were fed daily 25 lbs. 
of corn silage per head in addition to the grain an<l all the native hay 
they would eat up cl(*an. They were fed in stalls and were given water 
twice a day, with salt 2 or 3 times a week. The Ilerefords were dehorned 
at the beginning of the test. This interfered with their feeding for 
about 14 days. The iinancial statement is based on bran at $6.50, oil 
cake $14 per ton, native hay at $3, and corn silage at $I per ton, 
and oats at 14 cts., barley 16 cts., and corn 18 cts. per bushel. At the 
close of the test the steers were sold in St. Jhiul for $4.10 per 100 lbs,, 
a shrinkage of 4 ])er cent being allowed. 

The results of the test are shown in the following table: 


Summary of reuuItH of stmr feeding, 



Avcnif^f. {iinoiiiit ot I'oimI coii- 
BiiiiXMl iier steer per <li- in. 

IL'iy. Silugi'. ! Alesil. 

! i 

Total 1 
weijjht jit 
begiiiiiin;^. 

! 

1 Total iii- 
e.rease 
per lot. 

A vcrji;j:e 
eost of 
100 llw. 1 
inere.jiNe. 

InoI profit 

1 per lot. 

Lot 1. 

PiUimln. 

1 

1 Voun<lg. 

U4 

rounds. 
K. 58 

Pounds. 

3,110 

Pounds. 

741 

$:{. r>5 

1 $10.21 

Lot i:. 

i 

‘J1.77 

10.48 

3, llM 

770 

3. 72 

9.20 

Lot ;{. 1 

5.71 1 

1 1 

18.07 

11.94 

3, UO 

092 

4.37 

j 4.70 


Fattening range steers (pp. 486-504).—A test similar to the precodii)g 
was made with 9 range steers, divided into 3 lots of 3 each. They were 
))urchascd in Montana and were worth at the beginning of the test 
$3.13 per KM) lbs. In some of the steers Hereford and Polled Aberdeen 
blood predominated, in others JShorthorn blood. They were a fair type 
of beef steers. They had been suckled by their dams in winter and 
when necessary given some hay. Otherwise they fed on the range. 
The test began December 7, 1896, and closed April 17, 1897. All the 
lots were fed bran, barley, corn, and linseed cake 3:3:3:1, with hay and 
silage in addition, lot 1 being fed 7 lbs. of grain per head daily, lot 2 9 
lbs., and lot 3 11 lbs. at the beginning of the test. These amounts 
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were increased 1 lb. per mouth, until lot 1 was fed 11, lot 2 13, and lot 
3 15 lbs. In some instances it was found necessary to diminish the 
amounts. It was the intention to feed 25 lbs. of corn silage per day, but 
the amount was finally reduced to 18 lbs. One steer in lot 2 was given 
no silage. The financial statement is based on barley at 16 cts. and 
corn 18 cts. per bushel; bran at $6.50, oil cake at $14, hay at $3.50, and 
corn silage at $1.25 per ton. The results are given in the following 
table: 

Sammanj of remits of steer feeding. 



Average atnonnt of foo<l con¬ 
sumed per steer per diem. 

Total 
weight at 

Total 
gain per 
lot. 

Total cost' A verago 
of food j cost of 

Net profit 


Hay. i 

Silage. 

Meal. 

W'gin- 

ning. 

Iconsiimed 

1 per lot. ! 

100 IhH. 
of gain. 

per lot. 


Poundi. 

PoundM. 

Pounds. 

Pounds. 

Pounds. I 




Lot 1. 

10.58 1 

18.17 

9.08 

3,620 

709 1 

$25.71 

$3. 94 

$53. 20 

Lot 2 .1 

8.90 

20.31 

11.17 

3,413 

785 : 

28.35 

3.09 

51.21 

Lots. 

9.00 1 

17.44 

13.09 

3.465 

758 

30.70 ; 

1 

4.21 

48. 34 


The following are some of the deductions drawn: 

wonderfully low cost of the food fed should not be overlooked. The average 
cost of feeding one steer jier day in f he 3 experiments >vji8 but 8.36 cts. . . . 

The low cost of the increase per 100 lbs. is also noteworthy. With the steers in all 
the lots it was •t4.62, while the. average price for which it wjis sold was $1.66 per KK) 
11)S. During the 3 years of feeding, therefore, the cost of the increase was less than 
it sold for. Ill but few countries of the world couhl this be accumplishod with food 
charged at market values. . . . 

**'rhe not profit ou ea<*li of tht) steers in lots 1 was $1.93 more than on each of the 
steers in lots 3. It was $1.41 per animal more than the average profit from each of 
the steers in lota 2 and 3 combined, and in each of the 3 exp(*riinents was the profit 
greatest on the steers fed the light meal ration. It is fair to infer, then, that had the 
steers in these lots been fed as the steers in lots I, $25.38 additional would Jiave been 
added to the net profit on the 18 steers in lots 2 and 3. And it should also be borne 
in mind that the dearer relatively the price of grain, the greater will the contrast 
be between feeding meal or grain in moderate or in largo quantities. The increase 
ill the quantities of meal fed did not result in a decrease in the consumption of foil- 
der to the extent expected. . . . 

‘‘The average quantity of meal fed per day in securing the largest profit was only 
8.23 lbs. To this must be added some corn which the silage contained. The aver¬ 
age amount of silage cousunnHl per day throughout the feeding was a little more than 
21 lbs. and it contained .a moderate amount of corn, but how much can not bo stated. 
In any event, it would not increase the meal fed daily to those steers to very much 
beyond 10 lbs. The writer can not but oouclude, therefore, that in Western-fed 
lots much grain is oftentimes fed to no purpose, since from 25 to 30 lbs. of shelled 
corn are frequently fed per day to one cattle beast and to oue jiig that feeds upon its 
droppings.” 

Thd feeding value of whole cotton seed, crushed cotton seed, 
and cotton-seed meal and hulls for finishing steers for market, 

R. L. Bennett {Arkansas Sta. Bui. 52, pp. 47-52). —A test was made 
with 3 lots of 5 steers, to compare cotton seed and cotton-seed products. 
Lot 1 was fed cotton-seed meal and halls in the same proportion as they 
exist in the seed; lot 2, whole cotton seed, and lot 3 ground cotton seed. 
14270—No. 7-0 
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These materials were fed ad libitum. In addition each lot was fed cow- 
pea hay. The tost covered 00 days. The steers were fed in large box 
stalls opening into small lots. 

The results of the test are shown in the following table: 

liennlts of nicer-feeding experimenU, 


Lot 1 
I.ot 2 
Lot 3 

The ])rincipal conclusions follow: 

“This trial sugjjfosts the practice, whemneal and hulls s(‘ll for itiore than seed, or 
when they soli for rel.itively the same pri(U‘, of feediuiL^ seed durinfi^ the lirst ]»art of 
the feeding j)oriod, not oxceodiiig 60 days, and of feeding meal and hulls during the 
last part of 1h(‘ period. 

“The excess of oil in 8<‘(5d over that in meal would seem to be the cause of the 
diminished app<‘tite (»f the 8t(‘er8 fed seed when the weather was warm and sultry. 
The dimini.sh<‘d appetites suggest that when seed is to be fed without any meal either 
corn or bran should partly or wdjolly replace the seed when the weather allbcts the 
appetites to any extent during the last part of the feeding. 

“Feeding seed as the only concentrated food for fattening should ho done only 
during the cool part of the year.'* 

Corn meal and shorts as food for pigs, O. S. PLirMR and W. B. 
Anderson {Indiana ^Sta, lUd. TI^pp. 55-a(f). —A tost of the comparative 
value of corn meal and shorts covering 70 days was made with 2 lots of 
3 high-grade Chester White sows each. Lot 1 was fed shorts and corn 
meal and lot 2 corn meal. The pigs were kept iii pens about 30 by 15 
ft. wirli a small shelter. The financial statement is based on shorts 
at 70 cts. and corn meal at 05 cts. per 100 lbs. At the beginning the 
total weight of lot 1 was 387.5 and lot 2, 38r>.75 lbs. The average daily 
gain per head of lot 1 was 1.68 and of lot 2, 1.55 lbs. The pigs in lot 1 
consumed on an average 3.11 lbs. corn meal and the same amount of 
shorts per day; lot 2 consumed 0.72 lbs. of shorts per day. Tlie cost 
per pound of gain for lot 1 was 0,0274 cts. and of lot 2,0.028 cts. The 
sows in the 2 lots were not pregnant nor suckling young and came into 
heat at regular intervals daring the feeding period. The gainsj which 
were reco?dcd each w eek, varied. In the author’s opinion, no variation 
in gain in weight could be definitely ascribed to the fact.that tlie sows 
were in heat. 

Feeding pumpkins to pigs, H. T. French {Oregon Sta. Bui. 
pp. 23-25). —The feeding value of pumpkins was tested with 0 Berkshire 
pigs 8 months old at the beginning of the trial. They had been pas¬ 
tured on a stubble field for 0 weeks previous to the test. The test 
proper, which was preceded by a preliminary period of 7 days, began 


I 

Total 

ill l)e^in 
ning. 

!- 

1 Pountis. 
.: 3,800 

. i 3,800 
.: 3,820 

I 


Total lb(«l conaumed. 


(Motion - 
80CmI inoul. 

Cottmi- 

MOOCI 

luills. 

Wholo 
cotton 
8 C«mI . 

Groiiiid 1 
cotton 
80Cd. 

Pounds. 
i 2,180. 

Pounds. 

2,9011 

1 Founds. 

1.' 

Pounds. 

! 4,000 , 


1 j 


‘4,630 i 

! 

i ! 


.i 


Cowi)oa 

hay. 


Pouiidit. 

6, 2 r >2 

0, r.9i 
6,535 

! 


Avt^rage 

daifv 

gam. 


Pounds. 

2 

1.9 

1.9 
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October 30 and covered 50 days, and was divided into 4 periods of 14 
days each. The pij^s were fed twice a day puini^kins which had been 
steamed after cutting up and removing the seeds. When thoroughly 
cooked the pumpkins were mixed with some shorts and a little salt. 
The financivil statement is based on pumpkins at ^52.50 and shorts at 
$12 per ion. 

’During the entire period the pigs made a total gain of 499 lbs., con¬ 
suming 7,523 lbs. of pumpkins and 924 lbs. of shorts. The average 
cost per pound of gain was 2.9 cents. ‘‘On the whole tlie results were 
quite satisfactory when compared with previous work in feeding grain 
rations alone. The pigs seemed to relish the food and were very con¬ 
tented.” The meat produced was regarded as very satisfactory. 

Feeding artichokes to pigs, U. T. French {Ore(joii 8ta. JiuL >/, 
pp. —Six Berkshire pigs which had been pastured on a stubble 

held were fed artichokes with a little grain (chopped wht^at and oats 
1:1) from October 22 until December 11. The artichokes were grown 
near the pens and were gathered by the pigs. It is estimated that the 
artichokes yielded 740 bu. to tlie acre. The pigs were weighed every 
14 days. During the 8 weeks of the test they gained 244 lbs. and con¬ 
sumed 750 lbs. of grain and the artichokes from an eighth of an acre 
(92.5 bn.); that is, in addition to artichokes 3.1 lbs. of grain was 
recjuired for a iiound of gain. “ In other experiments wo have found 
that it takes about 5 lbs. of mixed grain to produce a pound of gain; 
hence, on this basis, the artichokes consumed would represent 2 lbs. ot 
grain in ])rodiicing each pound of gain in live weight.” 

The attempt was made to feed the artichokes without grain, but this 
was not successful. 

Poultry experiments, W. P. Brooks (MasHachu^^etts Hatch Sta, RpL 
1897^ pp. 37-LI). —In continuation of work i)reviously reported (E. S. K., 
9, p. 379) tests were made with imultry to learn the effect of condition 
powder and the value of cut bone rv. animal meal and of clover rowen 
vs. cabbage for egg production. 

Effect of condition poxeder (pp. 37-41).—The test, which began Jan¬ 
uary 1 and continued to May 2, was made with 1 lot of 19 and 1 lot of 
20 Light Brahma hens. Lot 1 was fed a mixed grain ration, with cut 
clover and fresh cabbage from time to time. Lot 2 was fed the same 
ration with the addition of condition powder. The nutritive ratio of 
the first ration was 1: 5.16 and of the second 1: 5.14. 

The results are briefly summarized as follows: 


lUmUs of feeding poullrg tvifh and without condition powder. 



Food c<«i- 
Hiimed. 

Cost of 
food por 
day per 
fowl. 

N iiiubcr 
ofegga 
produced. 

! 

1 Woijjht 
per &}rg. 

Cost of 
f(H>d per 

Lot 1. 

Lot 2 (coudition i>owder). 

Pounds. 

549.3 

Cent. 

0.285 
.280 

532 

540 

Ounces. 

1.958 

1.993 

Cents. 

1.24 

1.25 
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Samples of the eggs were analyzed. Those from the fowls given con¬ 
dition powder were somewhat richer iu dry matter, protein, and fat. 
The eggs were also tested by housekeepers, but definite conclusions 
were not drawn. The fowls which had received condition powder were 
reported as dressing rather better than the other lot. In the author’s 
opinion the diflerences observed in the 2 lots were too small to be con¬ 
sidered decisive, but the conclusion seems warranted that the condition 
powder did not pay for its use. 

Gut hone vs, animal meal (pp. 41, 42).—A test, beginning January 1 
and continuing until May 2, was made witli 2 lots of 20 riymouth Kock 
hens. Each lot was fed a mixed ration with clover and cabbage. In 
addition lot 1 was fed Chicago gluten and cut bone and lot 2 Buffalos 
gluten and animal meal. The nutritive ratio of the l ation of lot 1 was 
1: 5.05 and of lot 2,1: 4.45. The average results are shown in the fol¬ 
lowing table: 

Comparison of cut hone and animal meal for ponUrp. 



i 

1 Food 
iconHuiiied 

i 

COHt of 
food per 
day 

per fowl. 

NiinilxT 

of 

pnalneed. 

. 1 

Wei#,dit 
per eg*,'. 

Cost of 
food 
per egg. 

Lot 1 (cut hone). 

Lot 2 (tininial meal).,, 

Pounds. 

\ 525.5 

, 6i:i. 1 

Cnit. 

0 28 ; 

• 

508 I 

1 039 

(hill CIS. 

' 2.0034 1 
[ 2.0270 , 

Vni tg, 

1 3 
.97 


As shown by analysis, the eggs from the hens fed cut bone contained 
rather more protein but less fat than the others. Tests of the cooking 
qualities of the eggs were not decisive. The author notes that in this 
trial the animal meal gave better returns than the cut bone as regards 
egg production, the results being the oi)posite of those obtained in the 
experiments of the preceding year. 

Clover rowen vs. cabbage (pp. 42-44),—A test of the same duration 
as the last was made with 2 lots of 19 Plymouth Kock pullets. Both 
lots were fed wheat, oats, bran, middlings, animal meal, cut bone, and 
oatmeal. In addition lot 1 was fed clover and lot 2 cabbage. The 
nutritive ratios of the 2 rations were for lot 1,1:4.99 and for lot 2, 
1;4.838. The results are summarized in the following table: 


Comparison of clover roweii and cahhape for poultry. 


V 

Food 

coDHUined 

Coflt of 

1 food per 
day 

per fowl. 

Number 
of t5ggH 
produced. 

AN'eigbt 
per egg. 

((Jo.st of 
fotal 
per egg. 

Lot 1 (clover rowen). 

Lot 2 (cabbage). 

Pounds. 

510.5 

550.5 

Cent. 

0.20 
.28 

400 

588 

Ounces. 

2.0472 
1.0880 

— 

Cents. 

1.5 

1.18 


Analysis showed that the eggs from the lot fed cabbage contained a 
higher percentage of dry matter, protein, and fat. As regards weight 
and cost per egg the trial also showed the snperiority of cabbage, but 
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the llavor and cookiug qaalities of the eggs from the lot fed clover 
were regarded as superior. 

Skim milk as food for young growing chickens, W. B. Ander 
SON (Indiana Sta. Buh 71^ pjp. 60-63). — A test of the value of skim milk 
for ehickciis was made with 2 lots containing 10 Plymouth Bocks and 
10 lloudaus. Eacli lot was given all they would eat of a mixture of 
crushed corn, bran, and ground oats, 2:1:1. Both lots were also fed 
cra(*.ked bone, cabbage, and lettuce and had access to water. The 
amount of these articles consumed is not recorded. The two lots 
received the same treatment in every respect, except that lot 2 was 
given all the skim milk they would eat in addition to the grain ration. 
The test began July 11 and closed September 5. During the test one 
chicken in lot 1 died. Lot 1 consumed 179.8 lbs. grain, and the average 
weekly gain per chicken was 2.02 oz. Lot 2 consumed 217.3 lbs. grain 
and 90.4 lbs. skim milk, and the weekly average gain per chicken was 
4.40 oz. The following conclusiorts were drawn: 

“ If skim milk bo a<l<b*(l to tlio ration foci to young chickens it will increase thecon- 
hunjption of the other foods given. Thc^ great increase in average gain was coinci¬ 
dent with the periods when thc'> greatest amount of skim milk was consumed. Skim 
milk is tfspecijilly valuable as a food for young chickens during the hot, dry weather, 
and hecomo*c of less impen tauco as the chickens grow older and the weather becomes 
cooler.*’ 

Oravel and sand in the digestive apparatus of fowls, T. Abozin 

(iSelslc. Khoz. i LyeHOw, IS7 (W07)y No. Several experi¬ 

ments were made witli hens to determine whether the gravel and sand 
eaten have any other function besides assisting in grinding the food. 
In the first test 2 sitting hens were fed buckwheat mush and sour milk 
but no sand or gravel. After 10 days one of the hens was killed. She 
had lost 202 gm, in w eight. Not more than a gram of sand and gravel 
was found in tlie digestive tract, and no sand was found in the feces. 
The second lieu was killed at the end of 20 days and dissected. She 
had lost 103 gm. in weight. The stomach contained 10 gm. of gravel 
but none was found in the feces. In both cases the bones were thin 
and brittle. The skeleton formed only 5 per cent of the total live 
weight, instead of 0 per cent, which is normal. 

The test was repeated several times. In some cases the liens were 
fed soft foods, in other cases grain; they were given no sand or gravel. 
In every case the bones became thinner, more crumbly, and weighed 
less than normal. 

The principal conclusions reached were the following: Gravel and 
sand are uniformly distributed throughout the food in the stomachs of 
fowls. This material renders the stomach contents porous and thus 
makes digestion more regular and also renders the passage of the food * 
from the stomach into the intestine more rapid and easy. Gravel and 
sand are in large part if not entirely dissolved in the stomach of fowls 
and furnish nutritive material for the bones. The author discusses 
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at soino length the conclusions of Kalugin (E. S. E., 8, p. 718),— 

P. FIREMAN. 

Some practical applications of results of food investigations, W. O. At- 

WATi u and A. P. Bryant {Connecticut Storra Sta. lipt. lS97j pp. l(jS-188), —The practi¬ 
cal value of food investigations is discussed and a tahh^ is ^iven in which foods are 
divided into a number of groups. The different members «>f each group furnish 
nearly the same amounts of protein and energy. It is believed that such tables will 
move useful in devising menus. A number of sample menus for a family emiivalent 
to 4 persons at mod(‘rate muscular work are also given. 

Fish as food, C. F. Lanc,worthy ( U . S. Dept Agr.^ Farmera^ Bui, 85, pp. 80), —Sta¬ 
tistics given showing the importance of the fisln'.ry industry in the United States; 
the composition, nutritive value, and digestibility of fish are discussed, as well as 
its place in the diet. 8amjde menus are given showing that the proper amount (»f 
protein and energy may be r(‘adily furnished by a diet containing a considerable 
amount of fish. Some of the imssible dangers from eating fish which has not boon 
handled in a cleanly manner, or which is not properly preserved, are pointed out. 

Soft clams as human food, E. Clutter {Dietet and Dyg, tr’a-., 15 {I800)j Xo. /, 
pp, 55 f 66), — The auth(»r believes that soft clams {Alya arenaria) have a high food 
value. 

The measurement of muscular energy in man, L. Hermann {Arch. Vhgaiol. 
[Pflnger^f 78 (IS98), Xo. lOy pp. 480-487), — The article is based on oxj)erimcnt8 by 
C. Hein and T. Siebert. 

The diet of laborers on the docks, P. Ivanopf {Veatnik Ohah, Tlig. Suhed.i 
Prakt Med.y 81 {1896) Xo. /, Pt Vni,pp.4-7; aha. in Uev. Hgg.y 19 {1S07)y p.758),— 
An extended study is reported of the dietary of the laborers at the Cronstadt docks. 
In general it was Ibund that they consumed from 21f) to 220 gm. protein, fi5 gm. fat, 
and 981 gm. carbobydrab^s, the total cost being about 13 cts. per day. During the 
Lenten season and other Church fasts, the amount of fat was diminished to 45 gin. 
per day and the carbohydrates increased to 1,040 gm. Deducting the amount of indi¬ 
gestible matter, the dietary was thought to furnish about the amount required by 
Voit’s standard. 

Improved forms of bomb calorimeter and accessory apparatus, W. O. 

Atwater and O. S. Hlakkslee {Connecticut Storra Sta. Itpi. 1897 y pp. lOO-Ally 
figa. 8),—\ detailed description is given of an improved form of the bomb (calorim¬ 
eter described in Bulletin 21 of this ofiice (E. S. R., 7, i>. 148). 

Analyses of foods, feeding stuffs, and other products, W. O. Atwater and F. O. 
Benedict (Conneclicnt Storra Sta. Upt 1897, pp. 189^198), —Analyses are nported of 
corn stover, oat straw, hay from mixed grasses, hay of second (inality, meadow 
hay, oat hay, corn silage, Buftalo gluten feed, Chicago gluten meal, Rockford 
gluten feed, corn meal, corn and cob meal, ground oats, fim* wheat feed, linseiul- 
oil mt al, rye meal, wheat bran and potato(*8, and also of the food materials and 
fixes examined in connection with the digestion and nuitabolism experiments with 
man reported elsewhere (p. 6(J3). 

Feeding of animals and the composition of a number of feeding grains, hays, 
and other feeding stuffs, P. BAname {Bap. An. Sta, Agron. [Mauritina'], 1897, pp. 
57-91). —The author discusses the feedingof animals in general and reports the com¬ 
position of a'*large number of feeding stuffs grown in Mauritius. Among othru’s 
these include: Seeds and grains— Muoitna atropurpurea, DoUchoa lahlab, Phaaeolua 
inamanus, DoUchoa biflorua, Lencocna glauca (whole and ground), Cajaniia, lentils, 
barley, oats, maize, fiaxsced, and rice. Hoots, fruits, etc.—Manioc, manioc fionr, 
cassava, arrowroot, carrots, and sugar-cane sprouts. The forage plants include: Dried 
sugar-cane hmves, sngar-cane sprouts, bay from a number of legnminous plants, and 
hay of mixed grasses. The green forage plants include: Saltbush, aloe stalks, tops 
and blossoms of maize, cowpeas, banana stalks, and the leaves of Leuceena glauoa, 
Melia azederach, Accaoia lebheck, Teranthefda lanri/oUa, Artocarpua integrifoliaf and 
Telferia, An analysis of the ash of manioc is also given. 



DAIRY FARMING-DAIRYING. 679 

Experimenta on the fermentative action of the liquid in the small intestine, 

F. KrOgkr (Ztschr, Biol., S7 {1898), No. 2, pp. 2l9-2fi9). —The principal conclusions 
follow: The ferment of the miicouH memhrane of the sjuall intestine did not cause 
cleavage of protein or fat. It saccharihed cooked starch, but did not invert cane 
sugar. 

Concerning the origin of domestic cattle, A. 1)a\'id {Landw. Jahrh. Schweiz, 11 
{1897), pp. 117-1^2, ids, 12). —This article is basc.d on studios of the fragments t)f 
bone Ibiind in the lake-dwelling remains of the Jlielerseo. 

Crosses "Detweeii the zebra and the horse, F. Stminkikdk {Vent. Landtv. rrense, 
25 (1898), No. 8.^, pp. 8S.5, 887, figs. 2). —Keferencos are given to a number of such 
crosses. 

Advantages and disadvantages of modern methods of poultry culture, S. Cit.sh- 
MAN {Agr. MassachuHfttH, 1897, pp. 9.‘i-ll(l). —A popular address on this subject. 
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On milk '‘signs ” in dairy cows, C. NchtNEH. {MUrh Ztff.., J27 (189S)^ 
No. 722-7:25; 17.,pp. 7:P)-71J .).—Theaiitlior reviews the viirioiis rules 

or points {Mihlizvicheu) for judging of the nnu'its of inileh cows, which 
have been Iai<l down by different reputable writers from time to time. 
These ^^signs” are based upon a variety of characteristics, some on the 
relative size and shape of the different parts of the cow’s body, otliers on 
the hair, others on the size and conformation of the udder, escutcheon, 
milk veins, etc. Following a summary of them, the author gives a crit¬ 
ical discussion of their merits, based upon observations and measure¬ 
ments made by himself as well as on the studies of others. He con¬ 
cludes that most of these signs are wholly useless for judging the 
productiveness of a cow. lie lays the most stress upon what he terms 
a‘‘maternal ai)pearance'’both in bodily form and in character. The 
form of the adder is considered an important ]>oint, and also the size of 
the milk vein; but it is ])oiuted out that a large udder is not always a 
sign of productiveness. “In the ease of good milkers the skin of the 
udder has th(*> ajipearaiice of liaviug been dusted over with bran and 
Las a fatty feeling,” No importance is attached to the escutcheon, and 
this is said to b<‘. the general conclusion of Euroj)eaii authorities. 

Ill conclusion, the body measureineiits are given of the best cow iii 
the Province of Hrandeiiburg, as shown by a trial milking for one year. 
This cow was small and unsightly in ap])earance, and gave no external 
indication of so great productiveness. 

Cotton-seed feed as a hay substitute for milch cows, J. B. 
Lindsey, E. B. IIoli.and, and B. K. »Ionbs [Masmehmetts llatch Sta. 
Upt. 1897.^ pp. 79-101 ),—Two experiments are reported on the substitu¬ 
tion of cotton-seed feed for hay, using G cows in each exiierimeiit. In 
the first experiment the commercial mixture, said to consist of 1 part 
of cotton seed meal to 4 parts of hulls, was used, and in the second, 
experiment the materials were mixed at the station in this proportion. 
Preliminary to the experiments G digestion trials of cotton seed feed 
were made with sheep. The details of these trials are not given, but 
the average is tabulated, together with the results of similar determina¬ 
tions made at other stations. “The cotton-seed feed appeared to agree 
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better with the sheep when fed in coiinectiou with hay than when fed 
by itself. In the latter case, at the close of the period the sheep began 
to show signs of digestive disturbances, which would certainly have 
become quite i)ronounced had the feeding been continued much longer.’^ 

The first feeding experiment was made during April and May and 
included 2 periods of 21 days each, with a transition period. The sec¬ 
ond experiment lasted from October G to December 15, the time being 
divided into 2 periods, with a transition period of 2 weeks. In each 
experiment the cows were divided into 2 lots, one lot being fed the 
cotton seed feed ration and the other the haj’^ ration in the first period, 
and the feeding reversed in the second period. In the first exi)eriment 
like amounts of cotton-seed feed and hay were fed with a constant 
basal ration, but in the second experiment 2 or 3 lbs. of hay was fed 
with the cotton-wseed feed, the basal ration of grain being constant as 
before. 

The results for the individual cows, together with the composition of 
the feeding stuffs and the milk, are tabulated. In computing the finan¬ 
cial results, hay and cotton seed feed are both rated at $15 ])er ton. A 
summary of the results of the 2 experiments is given in tlie following 
table: 

Comparison of cottonseed feed with hay for milch cows. 



Total 

Total 

Total 

Digest.iUlc matter 
required to pro- 

Avera^?o cost of 
food per— 


yield of 
milk. 

yield of 
HolidH. 

yield of 
fat. 

lOOlbH.of 

llh. of 

100 lbs. of i lib. of 

Firsf, cxpcHinont: 

Pounds. 

Pounds. 

Pounds. 

milk. 

Pounds. 

butter, c 

Pounds. 

milk. 

Cents. 

butter. 

Cents. 

C'ottoii-8ee(l I'chmI. 

2,574.58 

306.87 

133.33 

64.40 

10.68 

94.70 

15.49 

Hay. 

2, 48:J. 21 

346.02 

119.00 

68.49 

12.27 

100.10 

17.94 

Second cxpcriiiiont: 








Cotton-Hoed Iced. 

548.73 

76.10 

26.18 

70.90 

12.77 

110.6 

20.10 

Hay. 

574.90 

79.90 

27.02 

I 66.90 

12.18 

104.9 

19.33 

Siiiniiiary of 2 exporlinenta; 








Cotton-scfd fe<Hl. 

5,8«7. 0(1 

823.50 

290.4 

67. a5 

11.72 

102.6 

17.79 

Hay. 

6, 933.00 

826.30 

281.1 

67.69 

12.22 

102.5 

18.63 


aCalciilatud from the milk tat. 


[In tbo first expi^riinent] tlie cottoii-seed feed ration gave a slightly larger 
amount of milk thun tlie hay ration. A 5.4 percentage increase in tlie amount of 
total solids is also noted, while fully 10 per cent more butter fat was produced by 
the cotton-seed rjitioii. This latter result could hardly have been exijectod. ... A 
part of the decrease in the amount of milk, solids, and fat produc.ed by the hay 
ration can be accounted for in the sudden shrinkage of cow 5, . . . showing a 
shrinkage of 31 per cent in yield of milk [on hay] from that produced in the )»revious 
period. . . . 

[In tlie second experiment, with fresh cows] the results are the reverse of those 
obtained in tiie first test, the hay period yielding several per cent more milk, milk 
solids, and fat. Our observations of the animals from day to day during the trial 
indicated that the cotton-seed feed ration was falling slightly behind the hay 
ration. . . . The cotton-seed rations slightly increased the cost of the milk and 
butter.^^ 

In conclusion, tbe authors state that while the 2 experiments have 
shown cotton-seed feed to give as large milk and butter yields at as 
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low a cost as a good quality of hay, they believe it to require more 
energy for digestion than hay, and that when fed for any length of time 
it would have a tendency to induce digestive disturbances. It is not 
recommended for Massachusetts farmers in place of hay unless it can be 
bought cheaper than hay, in which case it is suggested that one half of 
the hay may be replaced by the feed. 

A study of rations fed to milch cows in Connecticut, W. (). 
Atwater and O. S. Phelps {Connecticut Storm Sta. Rpt, 1897^ pp. 
17^66 ),—This is a continuation of the study of rations fed by practical 
dairymen in the State (E. S. R., i), p. 78h), being a report for the fifth 
winter’s work. The rations of 4 herds were stmlied, the period of 
observation lasting 12 days, and then after an interval of about 2 weeks, 
in which the suggested rations were introduced, the study was repeated. 
‘‘The main idea was to change the feeding in such a manner as would 
not only give a ration with a narrow nutritive ratio, but t<^ vary this 
for the different animals of the herd in accordance with their milk pro¬ 
duction.” The details of tlie study are tabulated, and the results are 
discussed at considerable length. The results for the 4 herds are briefly 
summarized in the following table, the first test showing the rations 
whicli were being fed by the dairymen, and the second test those sug¬ 
gested by the station: 


Original awl Huggented rationn fvd lo tlaivg cows. 


HerclJ: 

First t<)8t . 
Second test 
Herd K: 

First test . 
Second test 
HerdL: 

First test . 
Second test 
Herd M: 

First test . 
Second test 


“ [With herd J] the average daily cost of the ration was reduced from 16.3 cts. 
to 14.6 cts. The average daily yield of milk was less by 0.5 lb, in the second test 
than in the first, but the daily yield of butter was larger by 0.05 lb. The total cost 
of food to produce 100 lbs. of milk was reduced 7 cts., and the cost of feed for 1 lb. 
of butter was reduced 3 cts. in the second test. ... 

** [With herd K] the total cost of the first ration was 16.6 cts., and of the second 
ration 14.9 cts. i)or cow per day. The second grain ration cost 0.4 ct. per day more 
than the first, while the coarse fodders cost about 1 ct. less in the case of tlie sec- 
ond ration. The average milk yield was essentially the same in each of the tests, 
while the yield of butter fat was 0.07 lb. more per day in the case of the second 
ration. . . . 

*'Tho second ration [of herd L] was an exceptionally heavy one in piotein, [and] 
the herd had larger (luantities of protein than are there recommended for cows with 


Total 

jaiiiouTit 

of 

food. 


Lbs. 

53.7 
43.5 

46.8 
46.0 

26.8 
2:ko 

26.8 

24.7 


Digestible nutrients anil fuel value. 


Pro¬ 

tein. 


Lbs. 

1.81 

2.44 

1.76 

2.31 

2.11 
3.26 

2.12 
3.12 


Fttt. 

Carbo- 

hy. 

drutoH. 

Lb. 

Lbs. 

0.58 

13,25 

.73 

10.75 

.84 

12.95 

.88 

10.74 

.02 

10.15 

.73 

9.10 

.91 

1 12.03 

.84 

i 10.84 


Fuel 

value. 


■ Niitri- 
l live 
f ratio. 


I 


Calories, j 
30,450 I 
27,600 ! 


25.400 
26, 050 

30, IJiO 
29,600 


('ost. 


Value 

i 1 

obtain- , 
' able. ! 
manure.; 


^ Cents, i 
8.0 1 16.3 

5.1 I 14. 6 


30,900 : 1:8.4 
28,000 ! 1:5.5 


1:5.5 

1:3.3 


1 : 6.6 

1:4.1 


15.6 

14.9 


13.2 

13.8 


15.0 

15.7 


(^ents. 

.5.8 

6.3 


6.5 


5.5 

7.1 


5.6 

6.7 


Not 

oo.‘»t. 


Cents. 

10.5 

8.3 

10.0 

8.4 

7.7 

6.7 

10.3 

9.0 
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a con espomlin^ milk How. Notwithstanding the heavy protein ration fed, th^^ aver¬ 
age milk How for the 9 cow's in the second test was l.d Ihs. per day greater than in 
the first test, while the cost of the second ration was 0.6 ct. more per day. This 
farmer was producing milk for the Boston market, and at the average price (3 cts. 
per quart) the increase in milk How in the case of the second ration more than 
covered the additional cost. For most of the cows, however, the increase was very 
slight, and we are inclined to doubt if the feeding of as large quantities of pro¬ 
tein as were here used would be economical, except in the case of very heavy 
milkers. . . . 

*^The ration fed [to herd M| in the lirst test was as In^avy and as large in protein 
as is commonly recommended for cows of this weight. The protein was purposely 
increased by a largo amount (1 lb. per day) in tho second test, and the nutritive 
ratio was thus made cjuito narrow. Both rations semn to have been avoII (*aten by 
the cows, although the milk How in tho s(‘coiid test for some reason dropped ofl’ to an 
unusual degree. The general tendeuc}" of rations high in protein in nearly all of 
our experiments has been to keep up tho milk How and lessen the natural shrinkage. 
The average percentage of batt(‘r fat in the second test was increasetl by 0.4 per emit. 
This made the total yields of butter fat about equal in the two tests. The total 
cost of the second ration was slightly less than that of tln^ first ration. For the 
production of milk this second ration, howevm*, jiroveil unprofitable.’' 

During the five seasons’ work 45 rations have been studied. These 
included “32 which were found iii actual use by some of the more 
intelligent and successful dairymen in the State, and 13 rations which 
were proposed by the station to test the effect of larger amounts of 
protein than those used by the feeders. These 13 tests with the nar¬ 
rower rations were made after the studies of the actual feeding ])rac- 
tice in the same number of eases.” The result of these studies are 
variousl}’^ summarized in tables. 

Averaaen of ratiom fed hy ('ottneclicni dairymeny with daily yields of milk and hutter and 

percent ayes of fat. 


JttUioilN. 


Avprny:«j of nil tli« ratioii.s (45). • 

Averui^o o! li'JrntioiiH Ibiunl in actual 

practico. 

A vcraiicof niiiona ('oiUaiulng 2 pouudn 
OP 1«*8H of protein per day, 

as fed Pi licrds (220 cows) in actual 

practice. 

Av(*raj;c of rations containing more 
than 2 poiind.s of digestible protein 
l»er day, as fed Pi lierds (227 cows) in 

&( tual pr.acticc. 

Average of U wid^rations (first test) 

as found in use. 

Average of 11 narrower rations (second 
test) proposed by the Station. 

a Cak^ulated. 

^*The 45 rations as fed contained from 1.15 to .3.26 lbs. of digestible protein, aver¬ 
aging 2.1 lbs.; and the fuel values ranged from 21,150 to 3r>,1.50 calories, averaging 
27,750 calorics. The nutritive ratios rauged from 1:3.3 to 1:11.3, with an average of 
1:6.5. . . . 
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*‘In tlie 82 tes^R of actual feeding practice the average ration per cow per day 
supplied Irom 1.15 to 2.70 lbs., averaging 2 lbs. of digestible protein; while the 
range of fuel values was from 21,150 to 35,150, averaging 28,250 calories. The nutri¬ 
tive ratios of these rations ranged from 1:4.5 to 1:11.3, averaging 1: 7.0. . . . 

^‘The advantage of rations with liberal (inantities of protein is quite clearly shown 
when the herds are divided into two groups according to the amounts of protein in 
the rations hul. The group composed of those herds receiving 2 lbs. or less of digest¬ 
ible protein per cow per day produced on the average 10.3 lbs. of milk and 0.87 lb. of 
butter ]>er day, while the group niceiving more than 2 lbs. of digestible protein per 
(;ow per day .averaged 18.7 lbs. of milk and 1.05 lbs. of butter. This means that the 
herds which were fed the larger quantities of protein jiroduced on the average 15 
per cent more milk and 20 per cent more butter j)er cow than those fed the smaller 
quantities of protein. . . . 

‘^It is impracticable to compare accurately the costs of the rations fed throughout 
these 32 tests, but the general results of our experiments indicate that the rations 
with relatively larger proportions of protein are cheaper than those containing 
relatively smaller (piantities. . . . 

“ Our studies tend to point more .and more to the conclusion that rations should 
be compounded in accordance with the milk How rather than in accordance with the 
live weight of the ;mimals. If the milk How is uniform, the feed need not vary much 
for vjtriations of 100 to 200 lbs. live weight, but with an increase in the milk How the 
si/e of the ration should be larger, and especially the protein shmild he increased 
both in total f|U.antity and relatively, in order to im‘et the increased demands on the 
system of the animal.” 

Nitrogenous feeding stuffs, and feeding formulas for dairy 
cows, W. O. Atwater aiul C. S. Phelps {(hnnectivut IStorrs Sta, 
18f)7, pp. 67-7^.0).—Tins is quite a general article discussing the 
food supply of the farm, eoinpositioii and digestibility of i’eeding studs, 
energy i eqiiired for digestion, food retiuireinents of the animal organ¬ 
ism, inaniirial value of nitrogenous feeding stuffs, influence of food 
upon the eoinpositioii of cows’ milk, with a summary of experiments 
on this point made by different stations, and feeding standards or 
formulas. 

The eomdusion from the experiments summarized on the effect of 
food on milk is that— 

‘Uiib<n*al amounts of prot(dn and narrow rations tend to increase the How of milk 
and to lessen the natural shrinkage due to advanced ])erio(l of lactation. 

“As to the iiillnence of nitrogenous feeding stiiHs ou the composition of milk, the 
results of the majority of the expciimciits here n‘ported indicate that the narrow 
rations tiuided to increase the percentages of total solids and of fat in the milk to a 
slight degree. A rise of from 0.2 to 0.6 in th«' average i)erceutage8 of fat in milk in 
favor of the narrow rations is seen in at least 4 of the experiments recorded. The 
individuality of the cow, however, seemed to be aii important factor. While in the 
case of some cows a considerahle change in the percentage of solids and of fat was 
noticed, in other cases there seemed to he little or no change. 

“The percentages of fat in the total solids of the milk was larger in .-it least 4 of 
the experiments whore the narrow rations were fed—that is, the proportion of fat to 
solids-not-fat seemed to he increased in these instances by the use of narrow rations. . 

“With regard to the relative profit from the use of the narrow and the wide 
rations, there seems to be a diversity of opinion, hut the general verdict of the 
exj)erimonts here recorded is in favor of the liberal use of nitrogenous feeding stuH’s 
from the standpoint of profit, especially in the Eastern States.” 
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The effect of some undetermined factors in experiments of this kind, 
as short periods and the total quantity of food, is considered, and the 
application and importance of metabolism experiments in the study of 
this question is emphasized. 

The question of feeding standards is discussed at considerable length 
and the point is made that ‘‘a physiological standard or a formula for 
profit to feed in all cases is not only irrational but impossible.” It is 
believed tliat the amount of food should be varied in iiroportion to the 
milk yield and to suit the stage of lactation. In accordance with this 
belief 0 rations are proposed ‘‘with the plan in view of utilizing home¬ 
grown nitrogenous feeding stuffs and of supplementing these mainly by 
the addition of concentrated nitrogenous feeds, the latter to be increased 
in accordance with the milk production.” In the case of each ration a 
basal ration is given for cows producing from 10 to 20 lbs. of milk i)er 
day. For all cows giving over 20 lbs. of milk per day there is added 
to this basal ration 1 lb. of a protein mixture (furnishing 0.3 lb. of 
digestible protein) for each 5 lbs. increase in the milk flow. The rations 
are calculated for cows weighing from 750 to 950 lbs. and would i)rob- 
ably re([uire to be increased for heavier cows. In the case of each 
ration the components of the basal ration and the protein mixture, with 
the amounts of digestible nutrients furnished, are given. The rations 
are adapted to different conditions with respect to the feeding stuffs 
grown on the farm. 

Dairy rations, F. L. Kent {Oregon Sta, Bui. 5/, pp. 12-16 ),— 
cows were fed for periods of 15 days each on the following rations; 

Ration 1. Corn silage 25 Ihs., <*lover hay 10 lbs., bran 6 lbs. 

Ration 2. Corn silage 25 lbs., clover hay 10 lbs., bran 5 lbs., oat chop 3 lbs 

Ration 3. Corn silago 40 lbs., clover hay 5 lbs. 

Ration 4, Clover hay 15 lbs., bran 5 ll»8., oat chop 2 lbs., carrots 8 lbs. 

Ration 5. Clovt*r hay 15 lbs., bran 5 lbs., oat chop 3 lbs., shorts 2 lbs. 

** Of the 5 rations fed, No. 1 ... is shown by the tables to be the most satisfactory. 
The cost of a pound of butter fat is low, only 10.4 cts. at a time when butter was 
worth 25 cts. per pound in the market. ... In rations 1 and 2, where silage was 
fed in connection with grain and hay, butter fat was produced at a cost of 10.4 cts. 
and 12.8 cts. respectively. In rations 4 and 5, where the silage was omitted and 
larger quantities of hay and grain fed, the cost per pound of butter fat was 16.1 cts. 
and 17.4 cts. respectively.^' 

Root feeding, F. L. Kent {Oregon Sta. Bui. 54^pp. 17-19), — Feeding 
a constant basal ration of clover hay, silage, and grain, a comparison 
was made of beets, carrots, and mangel-wurzels, feeding abont 24 lbs. 
of each. Eafch ration was fed to 4 cows for 4 weeks. There were no 
diiierences in the yield and cost of butter fat on the 3 rations which 
could be attributed to the difibreut root crops. 

“Very little difference was noticeable in the quality of the butter ftom the differ¬ 
ent rations, especially between the rations consisting largely of carrots and sugar 
beets. That from the ration consisting largely of mangels Was not quite >o high in 
liavor, however, as the butter from the other 2 rations,” 
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Experiments on the effect on butter of feeding cotton-seed and 
sesame-oil cake, T. E. Thorpe {Analyst^ 23 {I8f)8)j Oet.j pp, 255--25f )).— 
These experiments were made for the British Board of Agriculture by 
the Southeastern Agricultural College at Wye, ‘‘for the i)urpose of 
determining whether and to what extent the substances giving the 
cotton-seed and sesame-oil reactions might be found in the butter made 
from the milk of cows fed on cotton seed and sesame-oil cakes.’^ 

Twelve cows were fed in 4 lots during 6 periods, commencing 
February 10 and ending May 25. A part or the whole of the linseed 
cake in the basal ration was replaced in different periods by cotton¬ 
seed cake or sesame cake, as high as 7 lbs. of each being fed per cow 
daily, which was the limit to the amount the cows would eat. Butter 
was made from the milk and samples were tested for the cotton seed 
oil and sesame oil reactions. They were also compared with butter 
made with the addition of 1, 2, and 5 per cent of 4 representative 
samples of cotton-seed oil. 

The general conclusions from the experiment are summarized as 
follows: 

(1) Cows fed on cottou-8oed oil c:iko produce milk the butter hit of which gives 
cottoii-K(*ed oil n^actions. 

{2) The i(‘iiction8 appcjar when the cows receive only a small quantity of cake. 
They increase somewhat with continuous feeding, hut apparently can not he carried 
heyond a certain point, even when the amount of cake is increased to the full limit 
whicli the cows under ordinary circumstances care to tuit. 

(3) The roaoiiiig substance passes into the milk within less than 24 hours after the 
cake feeding begins, and continues to do so for several days after it has been dropped. 

(4) The react ions vary in intensity in individual cows, but do not in any case much 
cx<*eed those given by 1 per cent of cotton-seed oil mixed with butter. The pre- 
sumptioii is, therefore, that in butter ma<le iu the ordinary way from the mixed 
milks of several <*ow8 the reaction would, as a rule, bo loss than that duo to the 
presence of 1 per cent of the oil, and experiment shows that this is actually the case. 

‘‘(5) As feeding with cotton-secd oil cake gives butter allhrding analytical data 
tending to differ from rather than to approach to those given by margarine, it appears 
to ho j)os8ihlo in most cases to differentiate between the cotton-sced oil reaction due 
to feeding on cotton-seed oil cake and that prodm od by any considerable admixture 
of margarine containing cotton-secd oil with butter. 

“ (6) The butter from the milk of cows fed on sesame-oil cake gives no sesame-uil 
reaction, oven after more than 5 months’ continuous feeding up to as large a quan¬ 
tity as the cows will take.^' 

The changes in butter due to feeding fat, G. BAxmEBX und F. 
Falke (Ztschr. Untemuch. Nahr. n. Genumtitl., 1898, 2fo. 10, jip. 065- 
678 ).—This experiment was made at the agricultural institute at Halle. 
Two cows were fed from January 17 to May 7,1897, in 5 periods of 29 
days each, the first half of each period being regarded as preparatory. 
A constant basal ration was fed throughout the experiment. To this 
was added per cow 7U9 to 900 gm. of sesame oil in the second period; 
550 to 700 gm. of cocoanut oil in the third period, and 500 gm. of almond 
oil in the fourth period. The oil was given as in Soxhlet’s experiments 
(E. S. E., 8, p. lOlC), iu the form of an emulsion as a warm drink. Sweet 
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cream butter was made from the milk of each cow daily. No data are 
given as to the yield and composition of the milk, but the results are 
tabulated of the examination of 32 samples of butter produced in the 
first period, 44 in the second period, 3G in the third period, 34 m the 
fourth period, and 32 in the last i^eriod. The results are summarized 
in the following table: 

Hu iter produced on basal ration and with the addition of sesame^ vocoanut, and almond oils. 



The sesame oil had a marked influence on the ai)pearance and taste 
of the milk and increased the index of refraction, diminished the 
Kottstorfer number and the volatile fatty acids, and increased the 
iodin number of the batter. A test for sesame oil with furfarol and 
hydrochloric acid gave no reaction. The butter produced on cocoanut 
oil was normal in appearance, but liad an unmistakable taste of cocoa* 
nut oil. The index of refraction of the butter was materially diminished, 
the Kottstorfer number was materially and the volatile fatty acids 
slightly increased, and the iodin number was noticeably diminished. 
0.n almond oil the butter showed a positive increase in the index of 
refraction, the Kottstorfer number diminished slightly, and the iodin 
number increased. 

The authors conclude that the feeding of oils not only greatly changed 
the butter, but that the changes followed in general the characteristics 
of the oils themselves. “In other words, in feeding sesame oil, cocoa- 
nut oil, and almond oil butter fat was produced which corresponded 
in its chemical properties to artificial mixtures of butter with these 3 
oils.” The authors go so far as to say that in the light of the above 
investigations tlfe feeding of such oils would constitute “ an adulteration 
of the butter within the animal’s body.” 

Fresh vs. stripper cow butter, F. L. Kent (Oregon ISta. Bui. 54, pp. 
J90, 21 ).—In an experiment of about 5 days’ duration the milk of 11 
cows averaging 121 days from calf was compared with that of 4 cows 
averjaging 283 days from calf. 

“So far a« thiH sliort ox])erinient goes, it shows that the milk from comparatively 
fresh cows gives up its cream more readily even with a separator than does milk 
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from cows well alou^ in the period of lactation. It also shows that butter made 
from the milk of cows which have been in milk for a (jonsiderable period of time is 
slightly inferior to that made from the milk of cows which are comparatively fresh.'’ 

A few experiments concerning the hardness of butter, H. 

Atwood Virginia Farm Rerieiv, (}(1S!)8), No. //, pp. .V/>5, S5G ).— 

Fifty-two and one-half pounds of sweet Cooley cream was divided into 
2 ecpial parts, one bein^ warmed ^^radnally to 5tp and churned and 
the other warmed gradually to (>5^, kept at that temperature 2 liours, 
and then churned. It was found that the butter from the cream 
churned at 65^ came and remained softer than that from the cream 
churned at 56o. The hardness of the butter was detei niined by drop- 
fiing a small glass tube filled with mercjiry ui)ou the butter and observ¬ 
ing the penetration. In another experiment both lots of cream were 
warmed considerably above the proper churning temperature and then 
cooled quickly. One part was churned at once and the other was 
allowed to remain at the proper churning temperature for hours and 
then churned. ‘^The butter from the cream which was churned 
immediately after being cooled came softer and remained softer than 
the other.” 

Studies on the formation of holes in Emmenthaler cheese, O. 

Jensen {Centhl Haki. u. Pat\, 2. Abi., 1 {1808), No. G, pp. 217-222; 7, 
pp. 205-275 ; 8 , 2^P>525-:)81). —The author reviews the theories in regard 
to the cause of these holes and reports investigations to test their accu¬ 
racy. The conclusions which he reaches are as follows: (1) The normal 
holes in Emmenthaler cheese are not produced by the same agents as 
swelling or by yeasts or obligate ainerobic ba(?teria, but by the agents 
which cause normal ripening, i. e., lactic-acid producing organisms. 

(2) The gas wliich is the immediate cause of the holes is not produced 
at the cost of the milk sugar, but from the nitrogenous substances. 

(3) The lactic-acid organisms of cheese can, under certain conditions, 
form traces of carbon dibxid from nitrogenous substances, and these 
traces are the cause of the normal ibrmation of holes in Emmenthaler 
cheese. 

The cause of the ripening of Emmenthaler cheese, E. von 

Pbeudenreich (Landw. Jahrh. Schweiz, 11 {1897), pp. 85-101; and 
Centhl. Bakt. u. Par., 2. Abt., i {1898), No. 5, pp. 170-174; G, pp. 225-230; 
7, pp. 27G-281). —Two cheeses were examined bacteriologically with 
results similar to those found on previous occasions. Numerous lactic 
acid micro organisms were found, with only a few liquefying organisms. 
Experiments in inoculating Diicleaiix’ liquefying organism, tyrothrix, 
into cheese, showed as formerly that the organism can not increase in 
cheese but, on the c.ontrary, decrease in numbers. Various experiments 
are reported with cheese made from pasteurized milk which was inocu¬ 
lated with cultures of lactic-acid bacteria, liquefying bacteria, and 
anmrobic bacilli. These experiments, the author concludes, indicate 
that the lactic-acid organism plays a principal rdle in the ripening of 
cheese, since ripening took place when the lactic-acid, organisms were 
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used alone or combined with other forms, and the cheese did not ripen 
with the liquefying bacilli alone. 

As the pasteurized milk was not entiiely free from micro organisms, 
experiments were undertaken with milk which was obtained under the 
greatest precautions in the hope of securing aseptic milk. This mMk 
was found, however, to contain from 92 to 600 bacteria per cubic centi* 
meter. The cheese molded, although it was kept under a sterilized bell 
glass, and was then scraped and dipped in a solution of paraffin, which, 
in some cases, promoted the growth of an anierobic bacillus. This, 
however, is not believed to have interfered with the experiment. These 
experiments indicate anew that the ripening of cheese is invariably 
associated with the presence of lactic-acid organisms and under the 
exclusion of so-called tyrothrix bacilli; the latter were not to be found 
in the ripened portion of the cheese or on the surfaee.^^ 

Studies were then made on the eftbct of lactic acid in changing the 
casein, to determine definitely whether the change in the casein was 
due to the action of the lactic organisms or to the acnd produced. The 
lactic acid produced in the milk cultures was neutralized by calcium 
carbonate, the bottles being frecpiently shaken for this purpose. The 
results showed that the change in the casein could not be attributed to 
the action of lactic acid. 

Finally the results are recorded of 12 ex])eriinentsin inoculating into 
milk various pure cultures of micro-organisms isolated from cheese. 

The author’s final conclusion is that the lactic-acid organisms, es])e- 
cially those isolated from cheese, are able to dissolve and decompose 
casein, and that there is no further ground for doubt that the cause of 
the ripening of hard cheese is to be found in tlie lactic organisms. He 
suggests that, knowing tlie cause of the ripening, a practical applica¬ 
tion juay be made as has been done in butter making in using pui e 
cultures for ripening cream. 

The fungi taking part in cheese ripening, O. Johan-Olsen ( Oenthl. 
Bakt. u. Far., 2. Ahi,j i {189S)^ No. .5, pp. pin. 6). —The author 

gives a condensed account of his studies on the cause of the ripening 
of (lammelost, a Norwegian cheese made from i)asteurized skim milk, 
and the use of a mixture of pure cultures in the manufacture of this 
cheese. From the various forms of micro-organisms found in different 
samples of the cheese, it was found by practical experiments extending 
over (juite a period that the best results were obtained by the use of 
pure cultures (jf lactic-acid organisms from Gammelost cheese, Chlamy- 
domucor Mucor casei I, and Penicillum aromaticum casei. The 
character of the cheese could be changed at will by partial changes in 
the organisms used. The method of making the cheese by the old and 
the new ways is described. The cheese made with the pure cultures was 
much more uniform in quality, kept better, had a finer flavor, and a less 
olgectionable odor. The ripening can be so well regulated that less 
than 10 per cent of the cheeses are inferior. These pure cultures are 
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coming to be used in practice, about 15,000 kg. of Gammelost being 
made with pure cultures the past year, it is estimated. 

In a similar way the author has worked out pure cultures for making 
Gorgonzola, Oamembert, Koquefort, and Fromage N'orwegian cheeses, 
although these are not described in the article. 

The action of rennet ferment, B. von Preudenreich [Landw, 
Jahrb. Schweiz^ 11 {1897)^ pp, 102-116; and Centhl. Bact u, Par.^ 2. Aht^ 
4 (189S)y No. <9, pp. 309-335). —In order to obtain germ-free rennet the 
author made experiments with the use of various antiseptics, i. e., 
chloroform, potaSvSium bicarbonate, thymol, salol, glycerin, and formic 
aldehyde. An artificial preparation of rennet in the form of rennet 
tablets was used. An aqueous solution of formic aldehyde (0.5 to 1 
per cent) was the only disinfectant which gave satisfactory results. 
Chloroform did not diminish the action of the rennet but failed to ster¬ 
ilize it completely. Potassium bicarbonate in 0.005 solution did not 
sterilize and materially weakened the action of the rennet. Thymol 
sterilized the preparation but prevented the action of the ferment 
The same was true of formic aldehyde vapor. 

The best means of preparing a germ-free rennet was found to be 
filtering it through a Ohamberland porcelain filter. This weakens the 
action of the rennet solution somewhat, which can be remedied by 
starting with a stronger solution. The strength of this filtered rennet 
solution was weakened by keeping. 

Experiments were made with this germ-free rennet on the curdling 
of pasteurized milk, the milk being heated for different lengths of time 
at from 68 to 90^ O. Milk heated to 68® for 15 minutes curdled well 
with rennet, but if the heating was continued for an hour the curdling 
was materially diminished, although not entirely prevented. Contin¬ 
ued heating at 70° or over had a decidedly unfavorable effect upon the 
curdling. The conclusion is that where it is desirable to pasteurize 
milk it may be done without spoiling the milk for cheese making. 

Daily buUetin by the Dairy School, Ouelph (Ontario Agr. Col, and Estpi, Farm 
Bui, 107f pp, SZ), —A popular bulletin on methods of disposal of sewage from cream¬ 
eries and cheese factories, the testing and handling of milk, and the making of 
butter and cheese. 

Report on the chemical examination of two hundred individual apeoimena 
of human milk, V. Adriancb and J. B. Adriancb (New Fork, 1898, pp, 4Z; ale, in 
Jour, Soo, Chen%, Ind., 17 (1898), No. 7,pp, 686), 

Compoaition and food value of cheeaea, Ballard ( Compt, Rend, Acad, Sd, Parte, 
1Z7 (1898), No, ZZ, pp. 879-~881), —A brief extract of a paper presented before the 
society. 

hfiloh cowB, atruotore aa relating to production, G. M. Twitchell (Agr, Mae- 
eaohuaetta, 1897, pp, Z3^7). —This is a popular paper delivered before the Massachu¬ 
setts Board of A^^culture on the importance of type in the selection and breeding 
of dairy cows. 

The aource of milk fat, R. Wakingtok (Jour. Roy. Agr, Soo. England, S, ser,, 9 
(1898),pi. Z, No. 34,pp,S17’-SZ3).—This article consists principally of a review of the 
experiment in milk production on fat-free food at the New York State Station (£. S. 

14270—No. 7-7 
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R., 9, p. 1083), from which the author concludes that ‘^the dairy farmer need no 
louder feel the necessity for supplying his cows at all costs with a highly nitroge¬ 
nous diet; a liberal ration of cereal corn, including bran, is apparently sufficient to 
yield a full supply of milk and butter/' 

Is the fat of the food directly transmitted to the milk? Winternitz (MUnchen. 
Med. JVchnschr.j 44 {1897)^ No. SO; aha. in Ztschr. Fleiach und Milohhyg.^ 8 (1898)^ No. 11^ 
p. Z'(/9 ).— The author fed iodin fat to a goat and examined the milk for iodin. The 
results, ho believes, indicate that the food fat is transmitted to the body fat or milk. 

Abnormal milk {Milch {1898), No. 48, p. 700). —A cow at the agricultural 

academy at l*oppelsdorf, in the last stages of laf lation, gave milk with from 6.5 to 
7 ])er cent of fat. When she was nearly dry she gave (>0 gm. of milk at night and 
100 gm. in the morning which contained 42.1 per cent of solids, 25.57 per cent of fat, 
10.53 per cent of solids-not-fat, and 2.32 per cent of sugar. She was found unsound 
when slaughtered. 

Milk supply and the public health, W. T. Skixjkwick {Agr. MaHaachusetts, 1897, 
pp. 40-54). —This is a popular paper delivered before a public meeting of the Massa¬ 
chusetts Hoard of Agricultur«‘, in which the character and sources of milk contam¬ 
ination are discussed and suggestions made on the production and handling of milk 
from a sanitary standpoint. 

The present status of the “milk ice” question (Milch Zig., S7 (1898), No. 49, 
p. 776). —A commission sent by the Mark Brandenburg to investigate the milk ice 
trade in Copenhagen (E. S. U., 9, p. 581) reports that at present about 18,000 liters are 
sohl daily. There has been no difficulty in introducing milk ice, but on the contrary 
the demand at times has exceeded the supply. It is preferred to other milk by the 
customers because the chilling as soon as possible after milking preserves the original 
aroma and hinders the ai'tion of micro-organisms. It is of advantage to dealers, as 
surplus milk can be stored for some time an<l used as needed. 

Why milk sours and how souring can be prevented or at least delayed, G. M. 
WiiiTAKKR (Agr. Maaaachuaetfa, 1897, pp. 48-68).—T\m treats in a popular manner of 
the souring of milk and the value of cleanliness and pronqit cooling as preventives. 

Pasteurization of milk, F. E. Fmery ( North Carolina Sia. Bui. 148,2)p. SOO-304, fig. 
1, dgm. 1), —A popular explanation of pasteurization with an illustrated description 
of a pasteurizing apparatus devised at the station. The apparatus consists of a 
large galvanized iron box with a rack for supporting the jars or (aiiis and heated by 
live steam or a stove. A diagram shows the temperature of the milk and the water 
in the box during two trials. 

The fsfiect of several substsmees on the curdling of milk, T. Bokorney (Milch 
Ztg., 27 (1898), No. 49, pp. 709, 770). —Experiments with a number of common and 
some now milk jireservatives. Most of the now substances were ineffective. 

Observations on the ripening of cream, W. Gransky (Milch Ztg., 27 (1898), No. 
47, pp. 7il-742).^\)oXu, covering a little over 2 weeks, collected at the dairy institute 
at Hameln. 

Effect on the quality of butter of feeding oil cakes (Milch Ztg., 27 (1898), No. 
46, pp. 721-722).—kn account of English experiments noted elsewhere (p. 685). 

Cost of production of butter, T. L. Hakcker ( IViaconsin Dairymenla Assoc, Bpt. 
1898, pp. 127-142).—k popular address. 

H 

VETERINARY SCIENCE AND PRACTICE. 

Preliminary report upon a comparative study of tubercle bacUli 
from man (sputum) and from cattle, T. Smith (Agr. Massachu¬ 
setts, 1897, pp. 501-581). —The author’s observation that there were dif¬ 
ferences in the lesions produced in guinea pigs by the inoculation of 
tubercular products of cattle and from the sputum of human beings 
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led to an extended investigation of the subject. Some of the earlier 
experiments have been })revioiisly reported.^ 

Ill the present publication 12 experiments with cattle are described 
in considerable detail. Six animals ivere inoculiited with human bacilli, 

5 with bovine bacilli, and 1 with swine bacilli. In all cases cultures 
isolated by the author were used. Inoculations were lirst made on 
guinea pigs, and from them after 3 to d weeks cultures on dog serum 
were made. These were tested upon rabbits and guinea pigs and lastly 
on the cattle. In all the tests the experimental conditions were kept 
as nearly uniform as possible. Of the (> cases inoculated with bacilli 
from sputum 1 showed no disease, 2 very slight lesions, and 3 only local 
lesions witliout dissemination. Of the 5 cases inoculated with bovine 
bacilli, 2 died of generalized disease, 2 showed extensive lesions, and 1 
loss extensive lesions. The animal inoculated with swine bacilli, which 
the author remarks were probably originally bovine, showed less exten¬ 
sive lesions than the animals inoculated with bovine bacilli. 

may now maintain that bovine tiiborclc bacilli and human bacilli as found 
in sputum arc not idcmtical. The diflerence in their action upon cattle is reinforced 
by certain differences in the bacilli themselves and their effect upon rabbits. . . . 

**What the significance of these divergencies is, what influence they have upon 
the transmissihility of the disease from cattle to man, we are unable at present to 
state with any degree of certainty. That they do have some effect must he admitted 
in view of results of studies upon other species of pathogenic bacteria. Their pre¬ 
cise hearing needs careful investigation. 

‘^These studies will, I think, warrant one inference, however; that is, that human 
sputum can not he regarded as specially dangerous to t attle, nor can it he looked 
upon as a factor in the introduction of tuberculosis into a healthy herd of c.attle. 
Even if the tubercle bacilli of cattle and of man arc very closely related and have 
the same ancestry, as we all must atlmit, if wo regard the two jis mere varieties, 
which may eventually, under very favorable conditions, pass one into the other, the 
condition in whitdi the bacillus leaves the lungs in sputum is evidently such as to 
interfere, under ordinary circumstances, with any development in the bovine body. 
It would fall a speedy ])rey to destruction. 

‘^I refrain, for obvious reasons, from drawing the conclusions that all human 
tubercle bacilli are like those existing in the sputum of phthisis.” 

A comparative study of bovine tubercle bacilli and of human 
bacilli from sputum, T. Smith [Jour. Expil. Med,^ 3 (1898)j yo, 
4-5^pp. tol-r )!!).—Til this publication the author describes the experi¬ 
ments noted above, and in addition reports eoinparative tests of bovine 
tubercle bacilli and bacilli from human sputum upon rabbits, gray mice, 
and pigeons. 

‘‘The foregoing esporimeiits, while they show unmistakably the close relationship 
existing among the various cultures studied, nevertheless justify us, if only to guide 
and stimulate fill thcr study, in establishing a distinctively human or simtiim Jind 
a bovine variety of the tubercle bacillus. . . . The characters upon which the* 
bovine variety maybe based reside, morphologically, in the invariably short, straight 

^Trans. Assoc. Amer. Physicians, 18%, pp. 75-93. U. S. Dept. Agr., Bureau of 
Animal Industry lipt. 1895-96, pp. 149-161 (E. S. K., 9, p. 889). 
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form, and in the greater resistance of this form to modifying influences of culture- 
media; biologically, in a greater resistance to artificial cultivation and in a much 
greater pathogenic activity toward rabbits, guinea pigs, and cattle. 

There is proof, furthermore, of the existence of slightly varying characters even 
within the varieties proposed. Among the bovine forms studied slight variations 
in virulence were noticeable. Among the sputum forms, variations in size, in capac¬ 
ity for cultivation, and in pathogenic activity have been observed. ... In spite 
<»f tliese variations, mammalian tubercle bacilli may still be considered as forming 
a fairly compact group when compared with the tubercle bacilli of birds, which are 
but slightly virulent toward the guinea pig, so susceptible to the mammalian 
type. . . . The bovine type difters from the human bacilli in a far less 8aproi)hytic 
growth. In the pathological secretion and in the caseous masses the bacilli are 
relatively scarce. This difference may be a result of their adaptation to the bovine 
body, in which cavities of the lungs and catarrh of the air tubes are far less com¬ 
mon. In otlier words, certain differences in the type of reaction tend in the one case 
to make the human bacillus more saprophytic, the bovine^ more parasitic." 

A study of normal temperatures and the tuberculin test, 0. E. 

Marshall {Michigari Sta. Bui. ISO^pp. 3i7-S9(i). — A geiienil discussion 
of tuberculin and its use is followed by a detailed report of a study of 
the variations in normal temperature of cattle and a comparison of 
these results with the variations in temperature after injecting tuber¬ 
culin. It was found that normal maximum temperatures varied from a 
fraction of a degree to over 5^. 

Owing to this groat variation in normal maximal temperatures, we feel justified 
in bidding caution to all operators in the tuberculin tost. The too prevalent method 
of finding the maximal temperatures of the dcay of and the day after injection and 
condemning animals in accordance with this standard, without any further investi¬ 
gation, may he the means of unnecessary destruction of property. There arc cases 
where this would bo legitimately allowable, as we shall see later in a survey of 
reactions, bat when it is applied irrespective of other features it can not be justified. 
Where there is a possibility of 5‘^ of variation in normal maximal temperatures, 2° 
can not be taken as the sole criterion for placing the stamp of tuberculous^ upon 
an animal." 

kSudden changes in temperature, the inflneiice of seasons or atmos- 
piieric temperature upon the temperature of animals, time of day when 
maximum and ininimum temperatures occur, and whetlier temperatures 
higher or lower occur on the second day of the test are also discussed 
witli reference to the temperature records kept at the station. 

In summarizing the discussion the following tentative conclusions are 
advanced : 

^^(1) Tuberculin is tbo best diagnostic known for tuberculosis. 

“(2) Tuberculin itself may be infallible, but its application and interpretation are 
not. H 

“ (3) An arbitrary point of condemnation is unwarranted. 

“(4) To sncccod in eradicating tuberculosis from a lierd, tbo tuberculin test must 
1)0 applied persistently at intervals for as yet an umletermlned time. 

^^(5) The slaughtering of animals reacting to tuberculin is not justified, unless the 
physical condition of the animal coufirms tho tuberculin test and makes it a wise 
precaution. Reacting animals should bo isolated. Should a second test diagnose 
tnbercnlosis, slaughter is possibly made justifiable unless the animal is Bufiloiently 
valuable to isolate hot for oftspring or in hopes of recovery." 
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Tuberculous cows and the use of their milk in feeding calves, 

C. S. Phelps (Connecticut Storra 8ta. Rpt. 1897, pp. 213-251 ).—^The 
record for 2 years is given of 4 Devon cows which were condemned by 
the State Cattle Commission as tuberculous. At different times during 
the period the cows responded to the test and at other times they failed 
to respond. A statement of the veterinarian as to the present condi¬ 
tion of the cows is given. Good care and treatment evidently prevented 
the development of the disease in these cases. Four calves from healthy 
cows were fed for periods of 5 to 16 months upon the milk of the 4 cows 
supposed to be tuberculous. The disease had not appeared in the udder 
of any of the cows. ^‘In no instance do these calves show symptoms 
of the disease either by the tuberculin test or physical examinations.” 

Some diseases of animals caused by improper feeding, J. F. 
Connor (Alabama GanebraJce Sfa. Rpt. 1897, pp. 13-15 ).—The author 
discusses the symptoms and treatment of acute gastro intestinal 
catarrh, colic due to overloading the stomach, and flatulent colic. The 
fact is emphasized that care should be taken not to overload the 
stomachs of horses and mules. They should not be fed immediately 
before starting on a long journey. Care should be taken not to feed 
moldy corn. 

Horses and mules should he fed 3 times a day and from separate mangers. The 
amount of food required hy each animal can only ho determined by observation 
by those iu charge. Oats and corn mixed make a good food. This, with plenty of 
clean bay or fodder and an occasional bran mash (when there is a tendency to oon- 
stipation) will keep the animal in good condition.^’ 

Relation of water supply to animal disease, A. W. BiTTiNa 
(Indiana Sta. Bui. 70, pp. 42-51, figs. 3). —The amount of water which 
different animals consume is discussed. 

*^The diseases which arise as a result of supplying water in insufficient quantities, 
or not providing water in accessible places, are sporadic in character; that is, affect 
only an occasional animal or a few in a herd or Hock. Probably the most serious 
disease having such cause is mad itch iu cattle. This occurs especially in the faU 
of the year, when the cattle are upon dry pasture, or when turned in upon a dry 
stalk field. It may occur at other times, and also l»e due to other causes, but with¬ 
out doubt 90 per cent of the cases occurring iu this State are directly traceable to 
this cause. Sheep also suiTcr from impaction and constipation, and large numbers die 
for want of proper water supply. Hogs, especially young ones, often succumb from 
like treatment. Horses probably sufter least loss, because they receive the greatest 
care iu this respect, but no doubt many cases of colic, impaction, and constipation 
are traceable to this source. 

The author notes that the dangers of diseases which arise from 
insufficient water are much less numerous than those due to supplying 
impure water. The i)ossibility of infec^tion with animal parasites and 
diseases conveyed by impure water is discussed at some length. 

Blood serum in the prevention and treatment of infections 
swine diseases, with a report of an experiment with swine plague 
antitoxin, V. A. Moore (Vroc. Soc. Prom. Agr. Sci., 1897, pp. 20-34).— 
Serum therapy in infectious swine diseases is discussed at some length. 
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In a test reported the presence of the disease in the herd was demon¬ 
strated by inoculation of rabbits. Eleven animals were treated. Of 
these 8 were sick when given the serum. Six died. Later 13 others 
were treated with injections of serum. Of these 8 were sick at the 
time of treatment and 5 died. Of the total number of animals treated, 
11 died and 14 survived. 

is difticult to draw further concluHions from this experiment or Iho results of 
others herein referred to. Just wluit the action on the animal body of the toxin 
injected is, by which it is converted into an antitoxin, has not ns yet been satisfac¬ 
torily explained. The investigations have not advanced sufficiently to enable us to 
say what species of animals will furnish the best antitoxin, but if it is to become 
practicable it seems that it must be one of the larger, such as the cow or horse. 
The question has also arisen, whether or not the method will bo practicable even if 
the serum can bo made efficient. To this a positive answer can not be given, but it 
seems highly probable that it can. It is e.asily administered, and the cost of its prep¬ 
aration ought not to preclude its use. It is suggested by the work on guinea pigs 
that the scrum for hog cholera and swine plague can not be made interchangeable; 
neither can they bo made a ai)ecific for dietary and lilth diseases. These must be 
eliminate I by the introduction of better sanitary methods. From the successes 
reported from serum therapy in other diseases it is reasonable to expect that even¬ 
tually we may have antitoxins for the bacterial diseases of swine. Certainly the 
re.sult8 of the experiment just described indicate that the investigations along these 
lines are more promising than any others which have been proposed for the discovery 
of a specific for swine plaguej' 

Bacillus anthracis similia, ,J. McFarland (Cenihl. Itakt, u, Par.y 1. Aht.j{tSOS)^ 
No, pp, 65Gj 557 ),—A description is given of a bacillus cultivated from an 

abscess, the organism greatly resembling that causing anthrax. 

On the production of Pasteur’s vaccine for anthrax, J. Mkndkz {Cenihl, liaki, 
u. rar,j 1, Aht,f {ISOS), No, 17, pp, 676-67^).—Directions are given for the prepara¬ 
tion and use of this vaccine. 

Cattle tuberculosis: A practical guide for the farmer, butcher, and meat in¬ 
spector, T. M. Leggk and II. Session .s {London: Bailliere, Tindall cf Cox, 189S, pp, 
78, ill). 

Acute pulmonary tuberculosis in the horse, 11. Tiiomuson {Tet, Jour,, 1808, 
July, pp, 21-23; noted in Centbl. Bakt, u. Bar,, 1. Aht., 24 {ISOS), No. 11, p, 430). 

The malignant foot disease of sheep, Mahten.s {Berlin. Klin. Wchnnehr., 1S08, 
No. 45, pp, 529-531). 

Foot and mouth disease in sheep and goats, Himmklstoss ( IVchnechr, TUrheilk., 
1808, No, 37, pp. 341-344; 38, pp. 340-353), 

Report of the commission appointed to investigate the hoof and mouth dis¬ 
ease, IjOEFFLKU {Cenihl, Bakt. n. Par., 1, Aht., 24 {ISOS), No, 15-16, pp, 569-574).—r 
This is the fourth report of the commission of the Institute for Infectious Diseases 
at Berlin. 

The sturdy, or staggers, of sheep, R. Ca.s8IKer {Arch, Path. Anat, u. Physiol, 
[ Firc/mte], 153 {ISOS), No. 1, pp. 89-110). —Pathological, anatomical, and bacterio¬ 
logical studies W(‘re made of this disease. 

African haemoglobinuric fever, commonly called black water fever, R. M. Con¬ 
nolly {British Med. Jour., 180S, No. 1969, pp. 882-885), 

Poisoning by Kafir corn {Queensland Ayr. Jour., 3 {ISOS), No, 4, p. 321 ),—A note 
on this subject. 

Powdered soap as a cause of death among swill-fed hogs, V. A. Moore {New 
York Cornell Bia, lipt. 1898, pp. 4(f9-418 ).—A reprint of Bulletin 141 of the station 
(E. S. R., 9, p. 1090). 

Systematic feeding and watering as a preventative of diseases in horses, 
J. B. Paige {Agr. Massach useits, 1S07, pp. 254-267).—k general discussion of the subject. 
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One year’s work done by a 16-foot geared windmill, F. H. King 
{WtHComin Sta. Bid. 68, pp. 44, Jigs. 13), — The work done by a 16-foot 
geared steel power mill aa well as the total wind movement, hour by 
hour, for the year ending March 6, 1898, are recorded in this bulletin. 
The mill is placed on the tower of the agricultural physics laboratory 
of the station and— 

^‘Stands on a etcol tower witli its axis 22 ft. above the deck, S2 ft. above the f^round 
outside the buildiug, and iibout 106 ft. above lake Alendota. . . . The building is on 
the north slope of a hill, near its summit. It was impracticable to arrange the 
pum])8and other machinery in the laboratory in such a Avay as to transmit the power 
directly to the driving shaft and an offset had to bo made. . . . [This was done by 
means of] 14-inch Hanged pulleys carrying a 6 inch rubber belt. . . . At the bottom 
of the 1-inch driving shaft a foot gear transmits the power to a l^-incb horizontal 
shaft from which the pumps and other machinery are driven. ... It will be observed 
that this arrangement has necessitated two transfers of power besides that in the 
head of the mill itself.” 

The work of the mill was measured by pumping water from a reser¬ 
voir having an area of 285 sq. ft. into a measuring tank holding 141.2 
cu. ft. 

“When the measuring tank was filled to the top of the siphon it was automatically 
emptied. By means of a float . . . arrange<l to work the pen on a chronograph, a 
record was secured of the number of times the tank was empiitMl each day and of 
the interval between each emptying. The mean height to which the water was 
lifted was, during March and April, 1897, 10.5 ft., but after that date the lift was 
increased to 12.85 ft ” 

The pumps used were (1) a reciprocating pump with a 14-inch piston 
and a 9-iiich stroke; (2) a bucket pump having a capacity of 120 gal. 
per minute, and (3) two pumps of the centrifugal type. Nearly all the 
work, however, was done with either the first or the second or the two 
combined. By combining the pumps in various ways it was i>ossible 
to secure more work than by any one pump alone, but it was impossible 
to secure the maximum amount of work the mill was able to do. 

“It fre(j[ueiitly happened when the mill was left with one pump that during the 
night the wind became strong enough to carry two, but it did not got them until 
the next morning. So, too, when in the evening the wind was strong enough to 
work the two pumps and it was left with them th(‘ wind would go down until the 
two could not be handled, when if but one had been loft this could have been worked 
all right. . . . 

“The total amount of water pumped during the 365 days was 24,433 tanks, each 
holding 141.2 cu. ft. This is at the mean rate of 2.789 tanks each and every hour of 
the day, or 393.8 cu. ft. per hour and 6.562 cu. ft. per minute. Expressed in another 
way, the water pumped during the year is sufficient to cover 79.1 acres 12 in. deep 
or a rate of 2.6 acrc^-inches per day for the full year. . . . The largest amount of 
water pumped during any single day in the year was 39,540.2 cu. ft., which is a rate 
of 27.04 cu. ft. per minute.” 

. Calculating the work done to 10-day periods it was found that the 
smallest amount of water lifted 10 ft. high in 10 days was enough to 
cover 9.87 acres 1 in. deep, and this occurred from July 28 to August 7, 
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at the time when water for irrigation is most needed. The largest 
amount pumped occurred during the 10 days from February 13 to 23 , 
and was enough to cover 75.73 acres 1 in. deep.’’ 

<<Tlie mean amount of water pumped during the 100 days from May 29 to Sept. 6 
was 24.549 acre-inches per 10 days, and as this is the season when the water is most 
needed in the United States it shows about what the capacity of such a plant is for 
irrigating purposes where the lift is 10 ft. With a lift of 20 ft. the capacity would be 
a little less than one-half of this amount. That is to say 10 in. of water can be given 
to 24.5 acres of ground during 100 days where the lift is 10 ft. and 12.25 acres where 
the lift is 20 ft.; and 20 in.of water could be given to one-half <»f these areas, 
respectively. There were, during the year, 5,239 hours when the velocity of the wind 
equaled or exceeded a mean of 9 miles per hour and there were 3,531 hours when the 
mean velocity did not reach 9 miles per hour, during which time there was no water 
pumped or but very little, because the wind was too light.’’ 

The mill worked on an average 14.32 hours per day daring the whole 
year and 10.74 hours per day during the period from March 6 to Sep¬ 
tember 1 (the irrigation.season). 

The horsepower of the mill was calculated from the amount of water 
pumped and determined by brake tests. The effective horsepower 
measured by the water lifted during the year (365 days of 24 hours 
^ach) was .1817. Figured on the basis of 14.32 hours per day, the 
effective horsepower was .3044. 

'^In the last trials [with brakes] the indicated horsepower was . . . 3.932 times the 
effective horsepower, and did this ratio hold true for all of the pumping the actual 
horsepower developed by the windmill would be .3044 X 3.932 = 1.197 horsepower, 
while the curve of brake tests gave 2.107 horsepower.” 

Under similar conditions a 2^-horsepower gas engine lifted 2.35 times 
the water pumped by the mill. The indicated horsepower of the engine 
in these trials was 1.8, the effective horsepower 1,02. 

''During a O-hours’ run with this engine there were lifted to a height of 12.85 ft. 
13,202.2 cu. ft. of water, with a consumption of 458 cu. ft. of gas, costing $1.25 per 
thousand. This is a cost for fuel of 95.4 cts. per day of 10 hours' work.” 

From tests of the mill in grinding corn when the wind velocity was 
from 9 to 30 miles per hour, it is calculated that— 

"the total amount of feed which could be ground by the mill in a year was 871,500 
lbs. or 15,560 bu. of 56 lbs. Grinding trials were also made with a Webster 2^- 
horsepower gas engine, and its rate was found to be 6,408 lbs. per day of 10 hours 
with a cost of fuel of 99 cts. The windmill was therefore able to do during the year 
the equivalent of 136 days of the 2.5-hor8epower engine.” 

It was f({UQd that the loss of energy in the offset pulleys was ,18 
horsepower, and in the entire system of shafting, including the offhet 
pulleys, .767 horsepower, when the shaft was making 500 revolutions 
per minute. 

The sanitation of farm buildings, J. Scott ( Trans, Highland and Jgr, Soc, Scotland, 
6. ser,, 9 (1897), pp, 40-60, figs, 7).—The topics discussed are sanitary legislation, 
requirements for health, site and foundations, ventilation, lighting, drainage, con¬ 
servancy, water supply, lambing folds, and disinfectants. 
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Lecture and articles on irrigation in India, America, Egypt, and Australia, 

R. Wallace (Edinburgh: Oliver Hoyd^ ISOS^pp.Sl). — Brief popular ossays. 

Unprofitable irrigation works, T. S. Van Dyke {Irrig. Age, 13 {1803), No. Jjjyp, 

45-30). 

Irrigation in Wyoming, J. Hiiomakkk (Irrig. Age, 13 (ISOS), No.:2,pp. 41-44). 

Irrigation of fields and lawns, R. V. (lUlg. ffovt. et Agr., 10 (ISDS), No. 15, pp. 
S34-J3C, Jigs. 4; 10, pp. 25S-2o5, Jigs. 8; 17, pp. 209, 270, figs. 3).—A i)oi)ulj'r article 
describing a variety of methods and apparatus. 

Mountain water courses as industrial aids ( U. S. (\msnlnr Ikpts., 5S ( 1S93), Vo. 
219, p. 018 ).—An abstract of a discussion of the desirability of building reservoirs to 
store storm waters in Germany. 

Wide tires on farm wagons, J. M. Stahl {Country Cent., 03 {1898), \o. 2382, pp. 
744, 745). 

Cow barn with framework of steel {Irrig. Age, 13 ( 1898), No. 2,pp. 04-08,Jigs. 0). 

The experimental elevator at Berlin {Deui. Landiv. Presse, 25 {1898), No. 88, pp. 
981, 932, Jigs. 2,plan 1).—A description and the plan of the building are given and its 
purpose pointed out. Kxperiiuents in storing and handling grain under dilTorent 
conditions are to bo conducted. 

STATISTICS-MISCELLANEOUS. 

Crop circular for October, 1898, .1. Hyde ( V. S. Dept. Agr., Division of Statistics 
Crop ('ire., Oct., pi>.8). —This circjular contains notes on the condition of thepriucipal 
crops with estimates of the yields and a synopsis of the wt^ather conditions east of 
the Rocky Mountains for Sei»teiriber, 1898. The Knglish, Freiudi, and Hungarian 
estimates of the world’s wheat crops by countries for 1897-98; the rainfall percent¬ 
ages east of the Rocky Mountains from April to Septcnibor, and the average yield 
per acre and average eondititui of crops by States and TcTritories October 1,1898, are 
given in tables. 

Crop circular for November, 1898, J. 1Iyi>e ((K S. Dept. Agr., Division of Statis¬ 
tics Crop Circ., Vor.,j)p. 4). —Pndiininary estimates on the crops of 1898, and on the 
wheat crop of a number of foreign countries are given. 

Report on crops, live stock, etc., in Manitoba {Ontario Dept. Agr. and Imntigr. 
Dili. 56, pp. 25). —This bulletin is a summary of tlie conditions of tlio crops and live 
stock, estimates of the yield of various crops, and the quantities of land broken dur¬ 
ing the season. (ieiuMal notes on the agricultural conditions of the several distriids 
arc given. 

Twelfth Annual Report of Alabama Canebrake Station, 1897 {Alabama (Aine- 
bralce ASta. Dpt. 1897, pp. 15), —Contains a financial statement for the civil year ending 
December 91, 1897, and a report on station work, noted elsewhere. 

Tenth Amiual Report of Connecticut Storrs Station, 1897 {Connecticut Storrs 
Sta. Jtpt. 1897, pp. 176). —This includes general remarks on the work of the station 
during the year; a linancial report for the fiscal year ending June 90, 1897; various 
articles ou fooils and animal production, abstracted elsewhere; and an index to 
annual rc]U)rts 1 to 10, inclusive. 

Report of Massachuaetts Hatch Station, 1897 {Massachusetts Hatch Sta. 
Ilpt. 1897, pp. This coutaius a brief summary of station work and a tinancial 

statement for the fiscal year ending Juno 90, 1897, and reports of the various depart¬ 
ments, noted elsewhere. 

Eleventh Annual Report of New York Cornell Station, 1898 {New York 
Cornell Sta. Dpt. 1898, pp. XIX; Append. J,pp. 337-721; H,pp. XI; III, pp. 09-125).-- 
This contains reports by the director, treasurer, chemist, botanist, entomologist, 
agriculturist, horticulturist, veterinarian, and the assistant professor of dairy hus¬ 
bandry and animal industry for the year ending June 30, 1898. Appendix I is made 
up of reprints of Bulletins 198-149 of the station. Appendix II gives a detailed state- 
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iiient of receipts and expenditures of the station for the fiscal year ending June ZO, 
1898. Appendix 111 consists of reprints of Teacher’s Leaflets on Nature Study 8-11. 

Reports of North Carolina Station for 1897 and 1898 (half year) (North Caro¬ 
lina Sta. Rpt. 1807 and 1898, pp. XLI423-426 ),contains reports of the director 
and heads of departments covering the work of the station flrom January 1, 1897, to 
.I line 30, 1898, and financial statements for the fiscal years ending June 30, 1897 and 
1898. 

The North Carolina Agricultural Experiment Station, W. A. Withers (North 
Carolina Sta. Spec. Bui. 48, pp. 11 ).—Notes on the station 8taft‘ and the equipment 
and work of the station. 

The station and its exhibit (North Carolina Sta. Spec. Bui. 50, pp. 10 ).—A special 
bulletin explanatory of the station and its exhibit at the annual fair of the North 
Carolina Agricultural Society in 1898. 

Experiment Station Work, VII (U. S. Dept, Agr., Farmers* Bui. 84, pp. 32, 
figs. 8 ).—This includes the following popular articles: Home-mixed fertilizers, forc¬ 
ing asparagus in the field, field selection of seed, potatoes as food for man, corn 
stover as a feeding stufl’, feeding value of sugar beets, salt-marsh hay, forage crops 
for pigs, ground grain for chicks, skim milk for young chickens, by-products of the 
dairy, stripper butter, curd test in cheese making, and gape disease of chickens. 

The development of agriculture in Japan (VEngrais, 13 (1898), No 47, pp, 1117, 
1118). 

Fourth report of progress on extension work, I. P. Roberts (New York Cornell 
Sta. Rpt. 1898, pp, 633-654, maps 3 ).—A reprint of Bulletin 146 of the station (E. S. 
R., 10, p. 498). 



NOTHS. 


Arizona Station.— A new office building, costing $340, has been enacted at the 
substation at Phccnix. Attention is being given to the iutrodnctiou of plants not 
indigenous to that section, the testing of new varieties of fruits, and especially the 
date palm, whicli promises success. The growing and fattening of live stock has 
been taken up. The result of sugar-beet experiments indicates that beets of high 
qualit^^ may be grown far south of the usually accepted region for first-class beets. 
Inoculation experinnuits have been made with the crown knot of fruit trees, showing 
its ability to spread by this means. 

Montana College and Station.— E. V. Wilcox has resigned his position as 
zoologist and entomologist in the college and station, to take effect April 1, 1899, 
and has accepted a position in the Office of Experiment Stations of this Dei>artment, 
vice F. C. Kenyon, resigned. Dr. Wilcox will have charge of the departments of 
zoology, entomology, and veterinary science of the Experiment Station Record. 
John M. Robinson and Walter S. Hartman, both of Bozeman, have been appointed 
on the executive board, cice Nelson Story and Walter Cooper, whose terms have 
expired. 

New Mexico College and Station.— C. A. Keffer, of the Division of Forestry 
of this Department, has been appointed agriculturist and horticulturist in the college 
and station. He will enter upon his new duties iu the early spring. 

Pennsylvania College and Station.— G. E. Voorhoes, formerly superintendent 
of the National Farm School of Doylestown, Pennsylvania, has been employed as 
temporary instructor in agricultural chemistry during the absence of I’rof. William 
Frear at the farmers’ institutes. Much interest is being manifested at various 
farmers^ institutes in the work of the station and school of agriculture, and numer¬ 
ous applications for reports and bulletins are constantly being received. 

South Carolina Station. —The board of trustees at a recent meeting ordered 
the college farm divorced from the experiment station. A short bulletin has just 
been prepared for the purpose of encouraging cooperative experimental work among 
the farmers, especially amoug the auxiliary experiment clubs organized under the 
auspices of the farmers’ institutes last summer. 

Miscellaneous. —Memorial services for the late Senator Justin S. Morrill were 
held in both branches of Congress February 22. Several addresses were delivered, 
which, together with the report of the funeral services held in the Senate Chamber 
and at Montpelier, Vt., are published in the Congressional Record for that date. 
The executive committee of the Association of American Agricultural Colleges and 
Experiment Stations, at a recent meeting held in Washington, voted to recommend 
that all land-grant colleges observe April 14, next. Senator MorrilPs birthday, with 
appropriate services in his honor. They also voted to invite President Biiokham, 
of the Univei'sity of Vermont, to prepare a set of resolutions to bo presented at the 
next convention of the association, and President Atherton, of Pennsylvania State 
College, to present an address on Senator MorrilPs life work in the interests of the 
education of the industrial classes. 

Dr. C. G. Gibelli, professor of botany .and director of the Botanic Institute of the 
University of Turin, died September 16, 1898. 
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Dr. van Tieghem, the well-known botanist, has bt^en elected president of the Paris 
Academy of Sciences. 

Dr. W. Scliiiiipfer, of Honn, has accepted a call to Basel as professor and director 
of the botanical garden. 

Dr. F. W. C. Arescliong, professor of botany of the University of Lniid, has retired 
and Prof. S. Berggreu has been chosen as his snect^ssor. 

Dr. A. Zschokko has been chosen dirci tor of the recently establisliofl Wine and 
Fruit Cnltnre School at Neiistadt, Bavaria. 

Dr. Adolph Osterwalderhas become assistant in I ho laboratory of plant physiology 
of the Experiment Station and School for Fruit, Wine, and Garden Culture in 
Wiidensweil, Switzerland. 

Dr. Roux, of the Pasteur Institute, has been elected a membt*r of the agricultural 
section of the Paris Academy of Soieiioes, taking the place loft vacant at the death 
of Aimd Girard. 

At a recent meeting held in liondon to consider questions connected with Cam¬ 
bridge University it was stated that the Drapers’ Company would subscribe $1,000 
a year for ten years in support of a professor of agriculture. Sir Walter Gilby has 
subscribed $1,000 a year for the same period to ])rovi«le for a readership of agriculture. 

The commission which was appoiut<‘d sometime ago in France to consider the 
question of colonial botanical gardens and agricultural experiment stations lias 
recommended that a station be established in each of the French colonies and a 
central station for the distriliutiou of 8e«‘d8 and plants. A decree has been issued 
organizing sin^h a station at Vincennes, and J, Dybowski has been appointed director. 

Notice has been received that the International Veterinary Congress will Ix^ Iicld 
at Baden, Germany, August 4-14, 1899. The subjects to be discussed include pro¬ 
phylactic measures to prevent the spread of cattle diseases by the oxjmrt of ani¬ 
mals, treatment of tuberculosis in domestic animals, iiseof llesh aud milk of animals 
affected by tuberculosis, aud reiiuircments for inspection of meat, cure of foot and 
mouth disease and diseases of swine, dissemination of veterinary instruction, prepa¬ 
ration of a uniform anatomical nomenclature in veterinary medicine, and euro of 
rabies. 

The new bacteriological institute of the University of Louvain, of which Pro¬ 
fessor Denys is the head, was formally opened in Kehruary. A special department 
of the institute will he devoted to the preparation of therapeutic serums, etc. 

The December number of the Forsllich-natarnnssenHchafniche Zeitschnft auuounces 
the diseoutinuation of that journal owing 1o the removal of tbo editor, Dr. Carl 
Freiherr von Tubeuf, from Munich to Berlin, as previously noted (E. 8. R., 10, p. 400). 
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To the list of agrienltural experiment stations in this country must 
now be added that of Alaska, which has been organized under the 
supervision of this Department. For the past two years the agricul¬ 
tural conditions and possibilities of that country have been inquired 
into with a view to determining what encouragement there might be for 
undertaking experiment station work. The first year Congress appro¬ 
priated $5,000 for this inquiry, and the result was so encouraging that 
last year the appropriation was increased to $10,000. Prof, 0. C. 
Georgeson, until recently connected Avith the Kansas Agricultural Col¬ 
lege and Experiment Station as agriculturist, was placed in charge of 
the work. The Weather Bureau of this Department cooi^erated in the 
enterprise by establishing a si>ecial meteorological service for Alaska. 
Headquarters were established at Sitka, a small building being rented 
for ottice purposes. Several small patches of cleared laud at Sitka, 
including the garden of the Governor of the Territory, were secured, 
and on these were planted seeds of a large number of cereals, forage 
plants, and vegetables, specially selected for the purpose. More 
restricted experiments in growing cereals and vegetables were made at 
Skagway by a settler in that place who was formerly connected with the 
Kansas Agricultural College. 

The results at Sitka brought out some interesting fiicts regarding the 
soil and the suitability of the climate for growing food crops. It was 
demonstrated that oats and barley will not only make an excellent 
growth, but will mature in southeastern Alaska. This has not been 
determined for wheat and rye, but experiments with fall-seeded grain 
are now in progress. The Kiga llax grew excellently, and gave prom¬ 
ise that a good commercial article can be produced, suggesting a 
possible industry for the natives. Several kinds of clovers “ grew with 
remarkable vigor,’^ the plants from the American seed making the best 
growth. Buckwheat made a good growth and bloomed abundantly, but 
was killed by frost before it was ripe, owing to late planting. Among 
the vegetables, asparagus, beets, carrots, cress, kale, kohl-rabi, lettuce, 
onions, parsnips, peas, potatoes, radishes, ruta bagas, rhubarb, salsify, 
turnips, and Windsor beans all did well on old ground, and showed that 
the climate and soil were favorable to their growth. Cabbage and cauli¬ 
flower suffered from club root, but the plants which escaped indicated 
that these vegetables can be grown with proper treatment. 
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At Skagway tbe land was newly cleared and was raw and sour, 
containing a large percentage of imperfectly decayed vegetable matter, 
mostly the rotten wood of conifers which had accumulated in the course 
of ages.’^ But in spite of these unfavorable conditions and the fact that 
planting was delayed until June, oats, barley, and flax were success¬ 
fully grown, together with a long list of vegetables. 

One important fact developed during the past season is the sensi¬ 
tiveness of certain varieties and crops to the new ground, and its 
possible explanation of the adverse criticisms which have been made 
on Alaska as a farming country. The newly broken ground is raw, 
sour, and water logged, and contains a large amount of decaying wood, 
etc. It needs to be aerated, drained, and in many cases limed to make 
it suitable for most (uiltivatcd plants. For example, barley and flax 
were nearly total failures on new ground and oats were only a partial 
success, while on old ground tliey all made excellent growth. The 
same was true of varieties of clover from Norway, and a considerable 
number of vegetables. The seed in all cases germinated promptly in 
the new ground, but the young iflants languished, turned yellow, and 
soon died. The failure in all these cases was due to the soil and not 
to the (dimate. 

In addition to these held trials, observations and records were made 
of soil temi)eratures, and samples of soil were taken for moisture and 
other determinations. A number of places in the coast region of 
Alaska were visited, and surveys and reservations of land for experi¬ 
mental purposes were made at Sitka, Kadiak Island, and Keiiai in 
Cook Inlet. Considerable additional information relative to the agri¬ 
cultural conditions in different parts of Alaska was obtained in response 
to circulars of iu(j[uiry. 

Dr. Walter 11. Evans, of this Office, continued his botanical survey 
during the past summer, adding a considerable number of new speci¬ 
mens of the flora of the coast region. Several species were found 
which give promise of considerable value as sand binders. The reports 
of Professor Georgeson and Dr. l^^vans for the past year have recently 
been issued. 

On tbe whole, the outcome of the two years’ investigation was suffi¬ 
ciently encouraging to recommend the establishment of a station or 
stations on a definite basis, and Congress has accordingly increased the 
appropriation for the ensuing year. 

The main s(ation will be located at Sitka, and an office and laboratory 
building costing about $5,000 will be erected there this spring on a 
small tract of land reserved for that purpose. Other land near Sitka 
will be cleared and broken and put in shape for field trials. This will 
be of little^use the (joining season except for growing forage for the 
work animals, but several small patches of old ground have been secured 
for continuing the field tests. 

At Kenai a tract of land will be cleared and broken, and log silos 
will be erected for ensiling the native grass, which is abundant and 
nutritious, but not easily made into hay on account of the very frequent 
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rains and high humidity. Hardly more than a beginning can be made 
at that place during this season. Arrangements have been made with 
a resident of Kadiak to begin experiments on old ground at that place; 
and cooperative trials will be made at various other places, so that a 
quite extensive area of country will be included in the work this year. 

The headquarters of the Weather Bureau will be moved into the 
interior, but it will continue to cooperate with the Alaska station, and 
will make observations on soil temperatures at different i)laces. 

Professor Georgeson will remain in charge of the work, and will reach 
Alaska about the middle of Aiiril. He will take with him Mr. C. H. 
Robison, a graduate of the Michigan Agricultural College in 1895, as 
assistant at Sitka, and Mr. H. P. Nielsen, formerly of the Kansas Agri¬ 
cultural College, as assistant at Kenai for the summer. He has also 
engaged three laborers to go to Alaska for the summer, as there is diffi¬ 
culty in procuring satisfactory farm laborers there. Several yoke of 
oxen will be shipped there from Oregon, and a full line of implements, 
including wagons, stump pullers, plows, cultivators, harrows, hand tools, 
etc., will be taken. 

The new station will not be on the same basis as the stations receiv¬ 
ing the Hatch fund. It will bo maintained by funds ap])ropriated for 
the Secretary of Agriculture and not subject to the provisions of the 
Hatch Act. It will be conducted under the supervision of this Office, 
as the Alaska investigations of the past two years have been, and 
reports of its operations will be made to Congress annually. Moreover, 
its problems will be different from those presented to stations in States 
where agriculture is already a reality. There can not be said to bo any 
agriculture in that vast tract of country at present. Aside from the 
products of small gardens and the fishing industry, the country is 
almost entirely dependent for its food supplies on materials shipped 
there. An imj)ortant function of the station will be to prepare the way 
for agriculture and to aid in its development. It will be necessary to 
demonstrate the capabilities of different sections of the country, deter¬ 
mine the best methods of managing the soil, procure varieties of plants 
suited to the climate and the season, devise methods for preserving 
forage crops, etc. 

Much interest in the establishment of a station has developed among 
people who have gone to Alaska during the past few years. It has 
become api)arent to them that if the mineral wealth of the Territory is 
to be developed, sufficient agriculture should be developed, if possible, to 
furnish at least a part of the food products required by the increasing 
population, thus reducing the cost and furnishing a greater diversity of 
industries. If it can be shown that it is possible for a man to live there 
on the product of the land, without being entirely dependent on the 
mines, a strong factor will have been gained for the development of the 
country. If the home markets can be supplied with the principal food 
products, the independence of this isolated country will be materially 
increased and it will become a far more attractive place in which to live. 



TWELFTH ANNUAL CONVENTION OF THE ASSOCIATION OF 
AMERICAN AGRICULTURAL COLLEI^ES AND 
EXPERIMENT STATIONS. 

W. H. Beal, 

Office of JCxperinmii Stationn, 

The twelfth animal convention of the Association of American Agri¬ 
cultural Colleges and Experiment Stations was held at Washington, 

D. 0., November 15-17,1898, All sections of the country were repre¬ 
sented, there being 154 delegates and visitors in attendance. Arizona, 
Kansas, Oregon, and Texas were the only States which did not send 
delegates. 

GENERAL SESSIONS. 

The convention was called to order and presided over by the presi¬ 
dent of the Association, H. 0. White. 

A report of the executive committee, briefly reviewing the work of 
that committee during the past year, was submitted by the chairman, 
H. H. Goodell. 

The usual section reports were submitted by the chairmen of sec¬ 
tions, as follows: College work, Alston Ellis; agriculture and chemistry, 

E. J. Bedding; horticulture and botany, S.T.Maynard; and entomology, 
J. B. Smith. No report was received from the section on mechanic arts. 

The address of the president, H. C. White, was a scholarly presenta¬ 
tion of the purposes and potentialities of the Association, showing the 
breadth and strength of the scientific and industrial education offered 
by the land-grant colleges, and pointing out how such institutions may 
be made to produce the ^‘scholarjust as truly as schools built on 
classical foundations. 

“The industries whose fruits satisfy the material needs of man which, if you 
please, acchmiilate his wealth, which regulate his commerce and direct his trade, 
are no longer exclusively or best served by the unremitting muscular energy of toil¬ 
ing millions, nor yet by high efficiency of manual skill. They have come to involve 
in their prosecution intellectual abilities of the highest order and become not only 
thereby fit occupation in activity for him who is to bo the scholar but, indeed, unre- 
munerative and unadapted to those lacking some part of scholarly training. . . . 
The intellectual training which shall best serve the application of intellectual 
power to industrial pursuits is not yet systematized, has not yet been given a sat¬ 
isfactory form to serve for pedagogic purposes. To give it such form, to fit it to 
the needs and the uses of the great masses of those who, in the nature of things, 
704 
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may not have other scholarly attributes than that of action f^nd at the same time 
suit it to the equipment of the scholar who shall bo differentiated from the masses 
is one high and important office of the American university which is to be/^ 

He pointed out that the laud-grant colleges which derive their sup¬ 
port so largely from the United States Treasury together constitute 
this great natioual university. 

On motion of G. W. Atherton, the president’s address was referred 
to a committee of live for consideration. This committee, which con¬ 
sisted of G. W. Atherton, J. E. Stubbs, It. H. Jesse, E. A. Bryan, and 
J. K. Patterson, subsefiuently reported as follows: 

'*(1) That the proceeds of the United States land-grant act of 1862 and the annual 
appropriations provided for by the acits of Uongress of 1887 and 1890 are a natioual 
trust to be administered by the several States in strict accordance with the letter 
and the spirit of tlie grant. 

''(2) That the land-grnnt colleges whether organized separately or as branches of 
State universities are primarily educational institutions required by law to teach 
certain branches of learning. 

*'(3) That these branches of learning are to be taught with special reference to 
their ^applications in the industries of life.’ 

That this requirement involves a thorough fundamental training in the prin¬ 
ciples of the mathematical, physical, and natural sciences, iu order that their prac¬ 
tical applications may be clearly understood, and forbids that the institutions shall 
in any way be regarded as * trade schools.’ 

‘*(5) That the laud-grant colleges are required by law to provide a ^liberal’as 
well as a * practical’ education, and that it is therefore their special duty to study, 
practice, and develop sound principles of instruction in the teaching of all branches 
of learning both liberal and technical, to the end that the subjects taught may be 
made the means and instruments of a true education, as well as a means of acquir¬ 
ing a body of concrete knowledge. 

*^(6) That the aim of all research should be to learn the truth, .and the aim of all 
teaching to teach the truth and nothing but the truth; and that to this end freedom 
of research and freedom of teaching are indispensable. 

‘*(7) That .all teaching should accordingly bo absolutely free from partisan or sec¬ 
tarian bias; that the institutions should bo free from partisan or sectarian control, 
and that no interference in the administration or in the teaching or in the tenure of 
office should be allowed on partisan or sectarian grounds.” 

The Secretary of Agriculture respouded to an invitation to address 
the convention. He referred to his efforts to bring the Department of 
Agriculture into closer sympathy with the agricultural colleges and 
experiment stations, and briefly discussed the character and extent of 
the work done by the Department in the interest of agriculture. He 
urged upon the agricultural colleges the importance of special effort to 
make their courses attractive to farmers’ sons and especially adapted 
to their needs. He suggested as means to this end the introduction of 
nature studies into the common schools, and the more thorough train¬ 
ing of teachers for such schools in the natural sciences. 

A resolution, introduced by E. H. Jesse, favoring the introduction 
into the public and grammar schools of nature study and instruction 
in the elements of the economic sciences, and the training of teachers 
in these various lines at the agricultural colleges, was adopted. 
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A report of the committee on graduate study at Washington,^ sub¬ 
mitted through G. E. MacLean, introduced a discussion of one of the 
most important topics taken up by the convention. The report gave 
a detailed account of the operations of the committee during the past 
year, with the conclusions that— 

'*It is entirely practicable to provide for the use of the Library of Congress and 
the collections of the Smithsonian Institution, the National Museum, and of the 
various scientific and other bureaus in the several departments of the General Gov¬ 
ernment, by graduate students of the land-grant and other colleges for study and 
research, and that it is also practicable to organize, coordinate, and direct such 
work so as to make it eminently effective. . . . 

“It submits tentatively that Congress might bo asked to provide for the estab¬ 
lishment of an administrative ottice in Washington, preferably in the Smithsonian 
Institution, in which graduab^ students of the institutions we represent, and others 
as well, might be enrolled and directed to the appropriate d(‘partments. 

“To maintain this offlee, pay the expenses of administration, support graduate 
courses of research, freely open to the graduate students of the land-grant and 
other colleges without distinction of race, sex, or color, on siicli terms as the admin¬ 
istrative office should prescribe, and to aid such students in tlndr researches. Con¬ 
gress might be asked to make an appropriation of, say, $25,000, to be increased 
annually $1,000, to be expended under the discretion of the institution or depart¬ 
ment in which the office of administration may be locuited.’^ 

The discusaioii of this subject was participated in, ui)on invitation of 
the chairman, by Mrs. Calvin S. Brice and ex-Governor d. W. Hoyt, 
who spoke of their interest in the subject and of the efforts of the 
George Washington Memorial Association to establish a National 
University in Washington. 

The report was approved and adopted. The committee was con¬ 
tinued and empowered, in connection with the executive committee, to 
propose and secure if practicable such legislation as will carry out the 
object and purposes of the resolution under which it was appointed. 
The committee consists of O. Northrop (chairman), Alston Ellis, M. U. 
Buckhain, G. E. MacLean, Alexis Cope, and »J. H. Washburn. 

Another subject which provoked lively discussion was the detail of 
military officers to the agricultural colleges. Much dissatisfaction was 
expressed with the present condition of affairs in this respect. The 
matter was finally ‘‘referred to the executive committee with power.’’ 

A i)aper on Land-grant and other colleges and the national defense* 
was read by C. W. Dabney. In this paper it was urged that the Gov¬ 
ernment take steps to recognize these institutions more fully as agencies 
for the training of the officers who will be needed for our increased mili¬ 
tary establishment. A considerable number of the graduates of these 
institutions served with distinction in the war just closed, and there is 
good reason to believe that in the reorganization of our volunteer army 
it will be necessary to look to these institutions very largely for the 
trained material needed to put the volunteer army on a more efficient 
basis. 


* U. S. Dept. Agr., Office of Experiment StatioiiB Bnl. 49, ]). 39. 

s This paper has been publiahed as Circular 40 of the Office of Experiment Stations. 
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On motion of A. W. Harris, a committee of seven, consisting of G. W. 
Atherton (chairman), A. W. Harris, C. W. Dabney, A. Cope, H. H. 
Goodell, R. H. Jesse, and II. 0. White, was appointed ‘Ho consider the 
organization and extent of military work which can be properly under¬ 
taken by the land-grant colleges and the i)roper relation of this work 
to the military servi(*e of the several States and of tlie United States; 
tliat this committee, in conjunction with the executive committee of the 
Association, be empowered to propose and secure if practicable such 
legislation as may be necessary to carry out the conclusions which the 
committee may reach.” 

One of the important reports submitted was that of the committee 
on the collective station exhibit at the Paris Exposition. This report 
gave the gein^ral features of a plan which the committee has formulated 
for this exhibit, which is to be similar to that at the World’s Fair at 
(3hicago. The recommendation of the committee that the exhibit when 
prepared should be a permanent one and that the Secretary of Agri¬ 
culture be rec]nested to ])rovide a proper jdace for it after its return 
from Paris, was ado[)ted by the Asscxaation. The committee was con¬ 
tinued and instructed to prepare the exhibit. This committee is made 
up as follows: H. P. Arrnsby ((diairman), W. 11. dordan, A. W. Harris, 
M. A. Scovell, and A. G. True. 

As was expected, the (piestion of amendment to the constitution, 
brought over from the previous convention,* received very full (considera¬ 
tion and discussion. The discussion develo]>ed a very strong opposition 
to confining the work of the Association to jiurely administrative mat¬ 
ters. The majority report recommending the aboliticm of all sections 
was rejected, while tine minority report jiroviding for 3 sections, (1) 
iidininistrative, (2) agriculture, and ( 3 ) horticulture, was laid on the 
table. 

The committee on engineering experiment stations submitted a brief 
report of progress, and recommended that the bill which has been drawn 
up to be laid before Congress be so amended as to ])erniit investigation 
in marine engineering, naval architectim^, and the theory and use of 
projectiles on land and sea. The committee, consisting of G. S. Murk- 
land (chairman), F. P. Anderson, M. H. Buckham, A. W. Harris, and 
J. E. Stubbs, was continued, and directed to cooperate with the execu¬ 
tive committee in urging this legislation upon Congress. 

The report of the bibliographer, A. C. True, outlined the bibliograph¬ 
ical work of the Department of Agriculture during the year, and gave a 
list of 10 or more bibliographies of interest to agriculture which have 
recently appeared. 

The committee on indexing agricultural literature submitted through 
the chairman, A. 0. True, a report embodying a scheme of classifica¬ 
tion of agricultural literature prepared by W. P. Cutter, Librarian of 
the Department of Agriculture. This classification is designed to cover 
agriculture only, and not su(*h subjects as farm architecture, systematic 

JS. Dept. Agr., Oliioc of Experiment Stations Bnl. 49, p. 28, 
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eatamology and botany, or farm engineering. The Bcheine is designed 
to be used with the Dewey system of classification.’^ 

A. 0. True submitted the third report of the committee on methods 
of teaching agriculture.* This gives a syllabus for a course of instruc¬ 
tion in agronomy (plant production). After some discussion, it was 
voted that the reports of this committee be made the subject of special 
consideration at the next annual convention. 

A paper by O. L. Waller entitled What shall be the character of 
the preparatory work required to enter four-year engineering degree 
courses? was reported from the section on mechanic arts and read in 
general session. 

A paper from the section on agriculture and chemistry entitle® 
Some notes in connection with the testing of cows as to milk and 
butter i^roduction by M. A. Scovell was read in general session. 

T. E. Miller, president of the Colored Normal, Industrial, Agricul¬ 
tural, and Mechanical College of South Carolina, read a paper on The 
undeveloped agricultural resources of South Carolina. 

The subject of mailing lists for experiment stations was discussed, 
and a resolution was adopted urging upon all stations the use of the 
mailing lists i)repared by the Office of Experiment Stations. 

C. C.Georgeson and A. 0. True spoke briefly of the progress made in 
investigating the agricultural possibilities of Alaska, a number of prod¬ 
ucts grown there during the season of 1898 being exhibited. 

During the course of the convention the Association as a body paid 
its respects to the President of the United States. 

Invitations were extended to the Association to hold its next con¬ 
vention in California, Washington, and New York. The matter was 
referred to the executive committee. 

Officers were elected for the ensuing year as follows: 

President, H. P. Armsby, of Pennsylvania; vice-presidents, J. E. 
Stubbs of Nevada, C. S. Murkland of New Ilampshire, J. L, Snyder 
of Michigan, P. H. Mell of Alabama, and F. P. Anderson of Ken¬ 
tucky; secretary and treasurer, E. B. Voorhees, of New Jersey; execu¬ 
tive committee, II. n. Goodell of Massachusetts (chairman), A. Cope 
of Ohio, J. H. Washburn of Rhode Island, W. M. Liggett of Minne¬ 
sota, and ex officio the president, the junior ex-president (H.C. White), 
and the secretary and treasurer; bibliographer, A. 0. True, of Wash¬ 
ington, D, C. 

Section on college worlc. —Chairman, C. W, Dabney, of Tennessee; 
secretary, <3. E. Coates, of Louisiana. 

Section on agriculture and chemistry .—Chairman, J. L. Hills, of Ver¬ 
mont; vice-chairman, C. E. Thorne, of Ohio; secretary, E. Davenporjt, 
of Illinois. 

Section on horticulture and botany .—Chairman, L. H. Pammel, of Iowa; 
secretary, S. B. Green, of Minnesota. 


* U. S. Dept. Agr., Office of Experiment Stations Giro, 39. 
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Section on entomology. —Chairman, C. W. Woodworth, of Oalifornia; 
secretary, L. Bruner, of Nebraska. 

Section on mechanic arts. —Chairman, C. S. Murkland, of New Hamp¬ 
shire; vice-chairman, G. A. Harter, of Delaware; secretary, F. P. 
Anderson, of Kentucky. 

MEETINGS OF SE(^TIONS. 

SECTION ON COLLEGE WORK. 

The sessions of the section on college work were devoted to papers 
and discussions on recent changes in the theory of higher education 
and the relation of the churches to State colleges and universities. 

Discussion of the first subject was introduced by a paper presented 
by E. A. Bryan, who traced the progress of several American colleges 
in their attempts to improve their curricula by giving to the natural 
and physical sciences an equal place with linguistic and philosophic 
subjects. The nature of education will be determined by the use to 
which it is to be put, and the modern idea that the purposes of higher 
education include the application of its results to industry and the 
material welfare of mankind has done much to revolutionize the col¬ 
lege methods. The separation of culture and utilitarian ends was 
considered impossible. 

E. W. Silvester spoke of the impulse given by President Eliot to 
higher education by the introduction of the elective system into 
the undergraduate courses. The evolution of the individual and the 
changed attitude of instructor to student were dwelt upon. The Asso¬ 
ciation was urged to aid in the establishment of a national university 
in Washington characterized by the truly scientific spirit. 

J. E. Stubbs gave an historical retrospect of national civilizations by 
which education in its modern aspect is to be interpreted. He said the 
end of education should be the development of cultured manhood which 
fits for a passport to high xiosition in every sphere of usefulness. 

A. W. Harris read a paper on The relation of the church to State 
colleges and universities, in which he urged the obligation of the 
churches to extend their care to students in undenominational as well 
as denominational institutions, and suggested the establishment by the 
different denominations of dormitories and chapels for the students of 
their membership. It was also suggested that the churches might fur¬ 
nish funds to provide the State colleges and universities with preachers 
and lecturers that theological courses might be maintained. 

In the discussion which followed, J. L. Snyder expressed the opinion 
that the churches did not have the means to carry out the plans sug¬ 
gested by Dr. Harris in addition to keeping up denominational schools. 
The most effective way for the churches to hold their young people was 
to place in the pulpits of the university towns and cities the stronger 
preachers in their denomination. The faculty should encourage the 
students to activity in the churches in the immediate vicinity. 
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M. n. Backham, J. H. Canfield, and W. I. Chamberlain agreed with 
the previous speaker that religious instruction might be safely left to the 
church and the home. The subject was further discussed by A. B. 
Peebles and J. E. Stubbs, the latter holding that the State colleges in' 
the far West in nonchurch going localities needed the infiuence of the 
church, and that the different denominations should plant church organ¬ 
izations and auxiliary colleges in the vicinity of such institutions and 
enable the students to have direct religious culture under the direction 
of their own church. 

SKCTIOX ON AGRK^ULTITRE ANI> CHEMISTRY. 

In the section on agriculture and chemistry the first paper was sub¬ 
mitted by W. 1. Chamberlain. The siiliject of this jiaper was lleceiit 
investigations, together with former exi>eriments, on the relation both 
of commercial fertilizers nnd of clover to wlieat growing in Ohio.‘ In 
it the author quotes statistics which he believes tend to show that there 
has been a relative decline in clover growing and an increase in the 
acreage and yield of wheat in Ohio. This increased production of wheat 
he believes to be due largely to a more liberal use of commercial ferti¬ 
lizers. The direct purchase of unmixed fertilizing materials for cash at 
wholesale is considered impracticable as a rule, although sound in theory, 
lie stated that in his oinniou the attitude of some of the experiment 
stations has seemed to be antagonistic to fertilizers, and that he deplored 
this state of aff airs. 

This paper j)rovoked a lively discussion of the relation of the experi¬ 
ment stations to the fertilizer business. W. Frear maintained that in 
those States where the purchase of fertilizers is an important factor in 
farm expenditures the stations should aid the fixrmer in the intelligent 
purchase and application of fertilizers. He believed this to be the 
attitude assumed by most of the experiment stations, and that the 
position needed no defense. W. H. Jorilan stated that while he recog¬ 
nized that there are manufacturers and agents who stand on as sound 
and dignified a basis in what they say and do as any other class of men, 
he was personally cognizant of methods and arguments in vogue which 
made it incumbent upon the experiment stations of his State to secure 
better methods of trade than those now prevailing; and he believed the 
New York Station or any station in the Eastern States—he could not 
speak as to the West—could do for the farmers no better service than 
to point out to them more efficient and economic methods of purchasing 
plant food*. The attitude of the stations had been not so much directly 
antagonistic to the purchase of commercial fertilizers, as an attempt to 
point out to the farmers of the Eastern States the value of their home 
resources. He wished to disclaim on the part of eastern experiment 
station^, as far as he had any authority to speak for them, any such 
position as antagonism to the judicious and economical use of commer¬ 
cial fertilizers. 


^ This paper has been published in a series of articles in the Ohio Farmer. 
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1. P. Boberts read a paper on Productivity as affected by tillage, 
in which he showed that by the employment of better methods of till¬ 
age the soil supplies of fertility may be more largely utilized, and thus 
the necessity for applications of fertilizers may be greatly reduced. 

H. P. Armsby read a preliminary account of feeding experiments at 
the Pennsylvania Station which are reported in detail elsewhere.^ 

The report of the committee on uniform fertilizer legislation was sub¬ 
mitted by II. J. Wheeler, and adopted as submitted. The recommen¬ 
dations of the committee will be found elsewhere (E. S. li., 10, p. 506). 
The only portion of this report which called out any discussion was 
that relating to the form of guarantee of phosphoric acid, but the 
recommendation of the committee on this point was finally adopted. 

n. J. Wheeler read a paper on The iiossibility of drawing erroneous 
conclusions from plant-soil tests. In this paper, which was based upon 
the results of experiments at the Bhode Island Station, attention was 
called to the unreliability of soil tests with fertilizers under certain 
conditions, e. g., with a deliciency of lime or of available phosphoric 
acid. Attention was called to the fact that the value of lime as a 
liberator of inert phosphori<*. acid may be, in (iertain soils, of more far- 
reaching importance than is generally supposed. 

This paper gave rise to considerable discussion, in which the danger 
of drawing hast}" conclusions from exj)eriinents with fertilizers was 
strongly emphasized. 

A pa])er on The signiticance of stock-feeding experiments was read 
by C. F. Curtiss. This paper discusses the progress made in applying 
scientitic principles to practical stock feeding in thelTnited States, and 
points out the practical value of feeding experiments by the stations in 
showing the feeder how to raise a better i)rodu(;t at a less cost and 
how to get the greatest return for the feed consumed under varying 
conditions. In many (*ases, however, work of this character has been 
superticial. It should bo made more thorough and confined to a few 
definite lines. 

The report on nomenclature was submitted by II. 1\ Armsby. Two 
questions are considered in this re])ort: (1) The terms “concentrates’^ 
and “roughage^’ as applied to feeding stuffs by Henry, and (U) the 
nomenclature of nitrogenous compounds. As regards the first, the 
committee was of the opinion that action by the Association was unnec¬ 
essary. As regards the second, the committee recommended “for pres¬ 
ent use certain collective terms,’’ as follows: 


Pkotein -. 


1. Albuminoids (albumins, globulins, ooagnlated and (‘om< 
pound proteids, and other cleavage jiroducts down to 

Proteids including peptones). 

’ * ]2. Collagens or gelatinoids (collagen, elastin, and related 
I nitrogenous bodies specially cliaractoriatio of connect¬ 

ive tissue). 

iNoiiproteids (a geiuTal term for noncoagulable nitrogenous matter, 

' including nitrogeuons extractives in the animal, and amids 

, and similar bodies in the plant). 


> Pennsylvania Sta. Bui. 42. 


16130—No. 8-2 
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A paper on The nomenclature of nitrogenous compounds of animal 
and vegetable substances was presented by W. O. Atwater. 

The paper by M. A. Scovell, previously referred to (p. 708), was very 
fully discussed in a session of the section. 

J. S. Newman read a paper on The relation of the laud-grant colleges 
to the experiment statious viewed from the standpoint of the agricul¬ 
turist. 

SECTION ON HORTICULTURE AND BOTANY. 

In this section B. D. Halsted discussed the relations of climate and 
rainfall to prevalence of fungus diseases, displaying a chart showing 
the monthly rainfall, April to September, for ten years (1889-1898), 
and pointing out the coincidence between seasons of heavy rainfall and 
severe outbreaks of fungus diseases. 

L. G. Corbett read a paper on Laboratory methods in teaching 
horticulture, in which the advantages of such methods were pointed out. 

The committee on cooperative tests of different races of peaches sub¬ 
mitted a progress report, giving an account of the organization of 
cooperative work in this line with 24 experiment stations in 4 belts 
running north and south across the United States—2 east of the Mis- 
8issi])])i Biver and 2 west of that river. Tests are to be made of 3 
varieties of each of 5 races of peaches*—Been-to, South China, Spanish, 
North Cdiina, and Persian. 

8. M. Emery disemssed the subject of fruit testing by experiment 
stations. 

J. Craig ])resented the rules for pomologictal nomenclature adopted 
by the Horticultural Lazy (ffub of ('ornell University.^ After a full 
discussion of the subject it was voted that a ])ei !nanent committee of 
five, to be known as a committee on nomencliiture, be appointed to 
have charge of matters pertaining to horticultural nomenclature. The 
committee appointed is F. A. Waugh, J. Ciaig, W. A. Taylor, Jj. R. 
Taft, and C. H. Powell. 

A joint session of this section and of the section on entomology was 
held to consider the suViject of inspection of nursery stock and trees. 
The discussion of this subject was opened by a paper by W. E. Britton 
on Nursery inspection in Connecticut. This paper reviewed the 
work accomplished under the x>each yellows law eiiacted in 1893 and 
repealed in 1897. While the work of the peach yellows commission 
apiK)inted under this law was very effective, there is little immediate 
prospect of sfecuring the enactment of other laws of this character in 
Connecticut. The Connecticut State Experiment Station has, however, 
undertaken inspection work on its own responsibility, and in many 
cases at the re(piest of the nurserymen themselves, who find it desirable 
to have certificates of inspection. A number of examples are cited to 


1 IT. S. Dept. Agr., Office of Experiment Stations Bui. 49, p, 82. 
s Amer. Gard., 19 (1898), p. 712. 
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show the difficulties encountered in such work. The San Jos6 scale 
has been found to be quite widely disseminated in the State. As a rule 
left-over stock is more likely to be infested than the newer stock. 
Uniform laws and systems of inspection are much to be desired. 

Ill discussing this subject J. B. Smith said that he considered the 
inspection of nursery stock a most unsatisfactory duty. His experience 
had been that the certificates of inspection were worthless, and he 
would be glad to see the system done away with and written guaranties 
of nurserymen substituted. W. G. Johnson gave an account of the 
success attending the inspection work and hydrocyanic-acid gas treat¬ 
ment in Maryland. The discussion was participated in by a number 
of others, the general opinion apparently being that inspection certifi¬ 
cates are not reliable. 

SECTION ON ENTOMOLOGY. 

In the section on entomology a paper was read by C. M. Weed on 
The relation of nature studies iu the schools to the biology of the col¬ 
lege curriculum. This paper discussed briefly the historical develop¬ 
ment of the study of the natural sciences in American schools and 
colleges, showing the advance in the last 60 years. 

SECTION ON MECHANIC ARTS. 

The first paper read iu this section was by O. L. Waller, entitled 
What shall be the character of the preparatory work required to 
enter four-year engineering-degree courses? By a vote of the section 
this paper was selected to be read in the general session (see p. 708). 

A ])aper on Engineering standards and land-grant colleges, by W. H. 
Williams, was read by the secretary. 

F. P. Anderson gave a brief account of tests which are being made 
at the Kentucky College of the hauling power and fuel consumption of 
locomotives. 

The preceding account shows very clearly that by far the larger por¬ 
tion of the time of the convention was devoted to the consideration of 
questions of college policy and methods of teaching. The number of 
technical papers dealing with experimental methods and the results 
of investigation was relatively small as compared with previous con¬ 
ventions. The fact, however, that the convention voted decisively, in 
its action on revision of the constitution, against making the Associa¬ 
tion purely administrative in function would indicate that there is no 
abatement of its interest in investigational methods and results and 
no purpose to neglect this feature of its work. 



RliCENT WORK IN AI'.RICUL'l'URAL SCIluNCE. 


CHEHISTBT. 

The determination of citrate-soluble phosphoric acid in 
Thomas meal, .T. Fbettndlioh {Chem. ZUj., 22 (1S98), No. 92, pp. 974, 
976 ).— III 51 recent article P. Wagner proposed a new nietliod for deter¬ 
mining citrate-soluble phosphoric acid in Thomas slag, using citric acid 
instead of aihmonium citrate, lie pointed out that care should be 
taken to prevent the ])recipitatioii of silica along with the ammonium- 
magnesium phosphate, when the magnesia mixture is added. 

This writer calls attention to another adulteration, which Wagner 
does not mention, viz, iron sulphiil. Hy the action of the citric acid on 
the sulphids so often jiresent in the slag, hydrogen sulphid is formed. 
When ammonia is added ammonium sulphid results, which, reacting 
with iron citrate, forms iron sulphid. To avoid weighing this with the 
ammonium magnesium phosphate, two precipitations are necessary, the 
iron sulphid in the first precipitate being oxidized by nitric acid or 
aqua regia.— J. T. andebson. 

Reynoso’s method of analysis of phosphates, U. Antony and 
(}. H. Mondolfo {Oaz. Chini. Ttal., 28 (1898), pp. 142-147; abs. in Jour. 
Soc. Chem. Ind., 17 (1898), No. 12, p. 118(i ).— In this method phosidioric 
acid combined Avith alkaline earths is removed by treating the ammo¬ 
nia precipitate with tin and nitric acid. The precipitate is heated with 
77 per cent nitric acid and tin foil, cooled, filtered, and excess of ammo¬ 
nia added. The jirecipitate contains all the aluminum present and the 
filtrate the alkaline earths. 

‘^From the precipitate which, in presence of phosphoric acid, is formed by tin and 
nitric acid, concentrated hydrochloric acid dissolves a compound which contains 
the phosplioric acid in the ratio 7Sn, is soluble in alkalis, precipitated from 
alkaline solution by carbon dioxid, and is called by the authors phosphostannic 
acid. Tin and nitric acid react in presence of iron to form a compound slightly sol¬ 
uble in hydrochloric acid and soluble in cold alkalis, but precipitated as ferric 
hydrate, on boiling the alkaline solution. If the reaction takes place in presence of 
phosphoric acid, |erric phosphostannic appears to be formed.” 

A study upon the phosphoric acid dissolved in the soil solu¬ 
tions, T. SCHLCESINO, Jr. (Compt. Mend. Acad. Sci. Parin, 127 (1898), 
No. 4,pp. 236-239; 6, pp. 327-329). —From a study of various methods of 
extracting soluble phosphoric acid from soils, the author concludes that 
shaking a given amount of soil with a fixed amount of water is a more 
reliable means than leaching with successive portions of water. The 
7U 
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method proposed is as follows: Shake 300 of the soil for 6 hours 
with 1,300 cm. of water in a liter flask, placed horizontally in a 
rotary machine making 2 revolutions per minute. Filter off 1 liter of 
the solution for the determination of phosi)horic acid. The nature 
of the water used (even the presence of considerable amounts of 
carbon dioxid or bicarbonates) apparently bas no great effect upon 
the result. 

The amount of soluble phosi)horic acid found by this method in dif¬ 
ferent soils was very small, rarely exceeding 0.001 gm. per liter of 
extract, or 0.45 kg. per hectare. It appears that the amount of soluble 
phosphoric acid which water will remove from soil is the result of an 
equilibrium of two opposing classes of chemical action; one class tend¬ 
ing to render the i)hosphoric a(ud insoluble, the other to make it soluble. 
This tendency toward equilibrium is believed to cause a constant renewal 
of soluble phosphoric acid in the soil as fast as it is used by the plants. 
Thus wliile the amount of phosphoric acid in this form in the soil at any 
given time is found to be exceedingly small, it is by no means unimimr- 
tant as a factor of jflaiit food supply. 

Determining the density of sugar cane, A. A. IIamsay {Queens- 
land Agr, Jour.j 3 (1898), Ao. 5, pp. 339-361 ),—The author recommends 
that a few canes, from 3 to 8, which apparently represent the average 
crop be selected and split into (piarters longitudinally, one (piarter being 
used for the extraction of the juice. The density of the thoroughly 
mixed juice from the different canes is determined by means of a saccha- 
rimeter or Brix spindle, the temperature of the juice being kept at 
about 20^ C. In estimating the total soluble solids in the cane from 
the density thus determined it is assumed that the cane contains 10 per 
cent of fiber saturated with 90 per cent of juice. The equation thus 
becomes 

90 

Soluble solids in cane = Density of juice x 

The proteids of cream, F. F. Ladd (Jour, Amer, Chem, Soc,^ 20 
(1898\ No. llj 838-860), —In determining the casein, albumen, albu- 
moses, and peptones in cream, the author dilutes 10 gin. of cream with 
80 cc. of water and x)recipitates the casein with 3 c(5. of saturated alum 
solution, the albumen in the filtrate by heating, the albumoses by satu¬ 
rating the filtrate with zinc sulphate, and the peptones by partially 
evaporating the filtrate and adding 80 i)er cent of the volume of absolute 
alcohol. Analyses are given of 1 sample each of fresh and ripened 
cream, the latter quite sour and ready for churning. These indicate 
that ‘‘the loss in working by these methods was not great, and further 
that there is not a very marked change in the proteids of cream during 
the process of ripening.^’ 

The fundamental principles of agricultural chemistry, R. Otto (Grundziige der 
Agrikulturchemie, Berlin: Paul Parey^ ISOS, pt, 1, pp, 160, figs, H). —The work ia 
intended for agricultural, forestry, and. horticultural schools, as well as for self- 
instmotion. This part is devoted to a discussion of the subjects of air and soil. 
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Some records of the year's progress in applied chemistry, W. McMurtrib 

{Jour. Aimer. Chem. Soo.y 20 {1898)f No. 12. pp. 967’~987). 

Report of the chemist, E. Fulmer ( Washington Sia. Rpt. 1890^ pp. 45^6). —This 
is ft brief summary of the work of the year endinjj Juno 30, 1896, and includes 
analyses of clays, chloropal, daxseod, alum, limestone, hematite, cottonwood ashes, 
mineral water, coal, peat, lir ashes, water from city supply of Ballard, Washington, 
potatoes, Paris green, starfish :ishos, corn juice, dried blood, hone, 7 samples of mixed 
fertilizers, muriate of potash, sulphate of potash, double manure salt, kainit, and 
conglomerates. Brief summaries are also given of results of investigations on the 
nitrogen content and humus of Washington soils (E. S. U., 9, p. 33). 

Laboratory notes, F. H. Stoker {But. Bussey Tnst.j 2 (1898)y VTI, pp. 409-421). — 
These include the determination of wood gum in the “doty" wood of the birch; the 
estimation of cellulose, lignic acids, xylan, and wood gum hi ])each stones; extrac¬ 
tion of wood gum from the trunks of conifefous trees by cold dilute alkaline solu¬ 
tions; wood glim in the strawberry; the ciucstion of the presence of xylan in the 
membraneous covering of the starch grain; and an analysis of a sample of ashes 
left on burning the bamboo baskets in which sugar is exporteil from .Java. 

Micro-chemical detection of perchlorates in nitrate of soda, M. van Brrukkle- 
VEEX {Bee. Trav. Chim.. Vays-Bas, 17 {1898),pp. 94^95; Bui. Soe. Chim. Paris, 19 {1898), 
No. 20-21, p. 803; ahs. in Jour. Chem. Soe. [London}, 74 {1898), No. 431, JI, p. 482 ).— 
The method proposed is as follows: Distil 10 gin. of nitrate in 100 cc. of water, add 
50 cc. of 95 per cent alcohol, boil, and lot stand for 2 hours to crystallize. Filter, 
evaporate to dryness, distil the residue in the least possible quantity of water, and 
test by Behreii’s method (mixing the solution with rubidium chlorid on a microscoiie 
slide «aud coloring (red) the rhombic crystals formed with potassium permanganate). 

On the ignition of ammonium-magnesium phosphate with the filter paper, 
H. Mastkaum (Ztsehr. Analyt. Chem., 73 {1898), pp. .'7.9/, .7.V;?).— The author places 
the filter while still wet in a crucible and heats at onc e in the full ilauic of a 
Bunsen burner, usually for 15 to 20 minutes, adds 2 or 3 drops of nitric, acid, heats 
gently until the acid is expelleil and then for a half a minule in the full fiame. This 
method is considered rapid and convenient and fully as accurate as that proposed by 
Bchmoeger,* in which the filti^rwith the precipitate is dried in an oven before ignition. 

The use of formaldehyde for the determination of noncoagulable albuminoids, 
especially as applied to the analysis of gelatin, A. Trillat {Bui. Assoc. Chim, 
Suer, et Distill., 10 {IHOtS), No. 6, pp. 544-540). 

Purification and decolorizing of sugar solutions by ozone, by electrolysis, 
and by both simultaneously, F. Peters {Ztsehr. Klektroehemie, 5 {1898), p. 205; ahs. 
in Jour. Phys. Chem., 3 {1899), No. 1, p. 65). —It was found that sirups were purified 
very much more elfei^tively by the simultaneous action of ozone and of electrolysis 
than by either method taken singly. 

Method of preparing protein from solutions, especially those from spixita, 
yeast, sugar, and starch manufactories, A. Glaser {Neue Ztsehr. Jiuhenz. Ind., 41 
{1898), No. 15, pp. 160,161). —The process has been patented in Germany. 

A chemico-physiological study of certain derivatives of the proteids, R. H. 
Chittenden, L. B. Mendel, and Y. Henderson {Amer. Jour, Physiol., 2 {1899), No- 
2, pp. 142-181, dgms. 9). —The physiological effect of the cleavage products of antial- 
bumids, antialbivnoses, autipeptonos, and other similar products derived from egg 
albumin and gelatin are reported, as well as studies of the chemical nature and gen¬ 
eral properties of these proteids. 

The most important vegetable foods and condiments, A. E, Vogl {Die Wich- 
iigsten Vegetdbilischen Nahrungs- und Genussmittel. Vienna: Urban Schwarzenherg, 
j^99, pp. XV 4^ 575, figs. ,OT).—This volume, which is the outcome of the author's 
donnection with Entwurfe f iir einen Codex alimentarius Ausiriacus, is a manual 
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of the microscopical analysis of foods and condiments. Special attention is given 
to determining the purity of such materials and the detection and identification of 
the principal impurities and adulterants. Chapters are devoted to the analysis of 
flours and other milling products of cereals and leguminous seeds^ and starches and 
sago, vegetables, flruits, tea, coffee, cocoa and similar products and spices. A chapter 
is also devoted to directions for recognizing with the microscope the more common 
adulterants of ])owdered spices. 

Practical guide to the analysis of water, W. OuLMfiLLKii ((r aide pratique pour 
Vanalyse de Veau, Paris: Librairie Polytechnique liaudry el Cie, .1898y pp, 389, pi, Ij 
figs, 77). —Trauslat<^d hy L. Gautier from the second German edition of Die Unter- 
suchung des fVassers. 

Determination of organic substances in water, A. Vagnoul (Ann, Sci. Agron., 
1898, II, No, 1, pp, 95, 90 ),—Water containing, as a rule, 20 mg. of organic matter 
in varit)us forms was testcMl with permanganate of ])ota8li immediately after prep¬ 
aration, ami lifter standing 40 days in an open flask exposed to sunlight and in a 
closed flask in darkness. The results were v(*ry discordant and indicate that there 
is no reliable factor for calculating organic, matter from oxygon absorbed. 

On the facilities for standardizing chemical apparatus afforded by foreign 
governments and our own, T.. A. Fisciiku {Jour, Amer, (>hem. Soc., 30 (1898), No, 
13, pp, 912-937, pis, 3 ).—In addition to describing these facilities and discussing the 
standardizing of chemical apparatus, the author describes a device used by the 
Office, of Standard Weights and Measures for making flasks, and recommends the 
adoption of the following units of measnroment: 

*^(l) The liter, as defined by the International (Committee of Weights ami Meas¬ 
ures, viz, the volume of the mass of a kilogram of pure water at the temperature 
of inaxiirnim density, and under a pressure <»f 760 inm. of mercury. 

“(2) Density, defined as the ratio of the mass of a substance to that of an equal 
volume of pure, water at its maxiinnm density (4*^' C.). 

**{‘S) I’he centigrmle degree of the hydrogen thermometer of the International 
Bureau of Weights and Measures. 

I also recommend that some convenient temperature be adopted, at which all 
volumetric apparatus shall contain their stated capac ities.’’ 

Extraction apparatus for laboratories, B. Donnek (('hem. Ztg., '31 (1898), No, 
94, p, 990, figs, 3 ).—A convenient arrangement by which any number of extraction 
liquids may be used in succession on a given substance, without transferring it from 
one containing vessel to another. With one adjustment of tlio parts the apparatus 
acts as an ordinary continuous extraction apparatus. By substituting for the dis¬ 
tillation flask with the extraction liijuid another containing water and making a 
slight readjustment of the condenser, wef have a steam di icT so arranged that the 
liquid left in the substance is vaporized and is then recondeused and collected.— J. t. 
ANDERSON. 

A new electric agitator, E. Van Melckkbkke (Bui, Assoc, Beige Chim,, 13 (1898), 
No, 9, pp, 381-834, fig, 1 ),—The stirring rods are attached to a metal rod carried by 
an armature oscillating between 2 electro-magnets, so arranged that the stirring 
rods may be given either a backward and forward or a rotary motion. 

An Improved apparatus for the estimation of carbonic acid in minerals, etc., 
A.Marshall(J ottr. Soc. Chim, Ind„ 17 (1898),No, 13,pp. 1100,1107, fig.l).—lLmethod 
depending upon the measurement of the volume of gas evolved is described. 

A new crucible—the tube crucible, E. Mukmann (Monatsh. Chem., 19 (1898), p, 
403, fig, 1; dbs, in Jour. Soc, Chem, Ind,, 17 (1898), No. 13, p, 1181).—The crucible has 
a perforated bottom, ending in a straight or bent tube. 

Collen’s device &r recovering the ammonium sulphate from coke ovens, 
(VMngrais, IS (1898), No. 44, p. 1046). 
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Economic grasses, F. IjAMSON-Scbibner ( Tf. S. Dept Agr., Division 
of Agrostology Bnl, 14j pp. 85^ figs, 91^ pis, .H ),—This bulletin contains 
briel* descriptions of 252 of the more important species of native and 
introduced grasses. Mu<di of the matter presented has been published 
in a former bulletin (E. S. K., 8, p. 687). In the list of grasses for spe¬ 
cial soils or uses 88 8])ecies are given as hay grasses, 36 as pasture 
grasses, and 15 as lawn grasses; 25 as suitable for wet lands, 20 for 
embankments, and 20 for holding shifting sands. The descriptions of 
the species arc arranged alphabetically according to scientific names, 
and a list of the common English or local names of the species also 
arranged alpljabetic.ally serves as an index. Some of the species suit¬ 
able for lawns and shifting sands are discussed in other ])ublications 
(E. S. R, 7, p.402; 10, p. 551). 

A report upon the forage plants and forage resources of the 
Gulf States, S. M. TrA(JY {U, S. Dept. Agr.^ JHvisUm of Agrostology 
Bui. 75, pp, 55, figs, :^0 ).—The author briefly discusses and classifies the 
soils of the region and also its natural ])astures. In the formation of 
l^astures the essentials of a good pasture, selection of varieties, care 
of pasture lands, temporary i)astures, and winter pasturc‘s are described. 
The value of alfalfa, Bermuda grass, cowpeas, crab grass, German 
millet, Johnson grass, and red clover for meadows is stated and various 
crops for soiling and fodder are mentioned. Some 60 grasses and 10 
miscellaneous forage plants are described in greater or less detail as 
the more important hay and pasture plants of the region. 

The Red Desert of Wyoming and its forage resources, A. Nel 
SON ( XT, 8. Dept. Agr.^ J)ivision of Agrostology Bui. i.y, pp, 7^^ pi, 5, figs, 
24 ),—The author describes the location, extent, topography, geology, 
soils, climate, water sui)ply, extent of settlement of the Red Desert, and 
indicates the different plant formations existing in that region. The 
amount and quality of forage is commented upon and suggested means 
for its improvement are given. The characteristic plants of the region 
are enumerated, and the winter range is said to consist largely of salt 
sages, sagebrushes, wheat grasses, Indian millet, giant rye grass, and the 
desert juniper. The vegetation of the hill country or summer range 
consists largely of species of Poa, brome grasses, droj) seed, reed meadow 
grass, redtop, and sedges. Descriptive lists are given of the various 
forage plants of the summer range, and a general flora of the Red 
Desert completes the publication. 

On the role of the awns of Gramineae, K. I. Vasilyev (Zap. Novo- 
Ahxandri Inst, Selsic, Khoz, i Lyesov,^ 10 {1897), No. 2,pp. 119-168). —The 
author undertook to verify the conclusions of Zoebel and Mikosch rel¬ 
ative to the role of the beards as evaporating organs, also to ascertain 
whether this property is peculiar to the beards during certain periods 
of their development, and whether this peculiarity, which is so charac¬ 
teristic of the beards of barley, is xiossessed by other cereals. Ilis 
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experiments were conducted upon varieties of the following plants: 
Triticum durunij 1\ vulgaroy T. aniyleum dicoccum; rye, barley (7/ordcwm 
vulgarcj IT. distichunij H. tetrastichmn)^ and Stipa capillata. The experi¬ 
ments were conducted by cutting under water the heads from the stalk 
and placing them in test tubes of distilled water, the heads being sup¬ 
ported by a wire so that the stalks did not reach the bottom of the test 
tube. Vegetable oil was poured over the water to prevent its evapo¬ 
ration. From some of the heads the beards were removed; others 
remained intact. The experiments were continued 2 to 3 hours and 
frecjuent weighings were made. The amount of evaporation was cal¬ 
culated to the unit of weight of tlie head. 

Summing up his investigation, the autlior concludes that when the 
beards are large at certain stages of development they evaporate the 
greater amount of Avater given off by the head, and cutting off the beard 
strikingly diminishes the transpiration. In experiments with Byelo- 
turka wheat it was found that 63.3 x)er (lent of the water transpired by 
the head was from the beards, and in another v ariety 60.3 i)er cent of 
the total water evai^orated was transx)ired through the beards. In his 
experiments with Stipa capillata 67 j^er cent of the total was given oft* 
through the awns. 

The intensity of evaporation is a temi)orary x>henomenon possessed 
by Byeloturka and black bearded wheat at the x>eriod of ilowering, 
while in the case of Stipa it was most abundant at the time when the 
seed was iii the milk stage. The i)erceutage of transpiration by the 
beards of Byeloturka varies from 22 per cent during early stages to a 
maximum of 63.3 per cent and falls to 16.6 x)er cent during the period 
of rixjeuing. 

In relation to light, humidity, and the other factors whicdi influence 
evaporation, the author finds that tlie beards are not ])arti(mlarly sensi¬ 
tive (iomi^ared with other i)artS of the oar. The variation in the amount 
of evaporation the author thinks is jnobably due to changes in the 
anatomical structure of the beards, and suggests this can only be 
determined by a thorough study of their anatomy. 

The removal of the beards from a part of the spikelets lowered the 
weight of grain as much as 0 i)er cent in one exi)eriment, seeming to 
indicate that the presence of the beards is favorable to the projAer 
filling of the grain.—p. fireman. 

On the vegetative period of plants, L. P. Nilssen ( Tidsslcr. Nor sice 
Landbr.j 5 {189S)j No. 5jpp. 283-^80). —The writer discusses the ques¬ 
tion of the length of the vegetative i)eriod of cultivated plants in the 
far north, as compared with that in more southern regions. Without 
giving much direct evidence or results of prolonged observations, he 
maintains that the popular idea is erroneous that owing to the pro¬ 
longed light during the summer months at the arctic circle plants* 
mature more rapidly there than farther south. While the average 
growing period for six-rowed barley is placed at about 05 days for 
southern Norway, and for oats about 112 days, he finds that the period 
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is, on tbe average, for Nordland’s amt (Norway, 65 to 69® latitude), for 
barley 103J days, oats 113J days, spring rye 111 days. While light is 
a potent factor in plant growth, it is only one of the important factors; 
a sufficient supply of heat and moisture are as essential, and northern 
regions are especially at a disadvantage as regards the former.— f. w. 

WOLL. 

A study of the roots of perennial plants, E. S. Goff (Wiacomin 
Sta. lipt, 1897j pp. 286S98^ Jigs, 6 ),—The author states that while the 
root growth of many annual crops has been more or less thoroughly 
investigated, the study of roots of perennial plants seems to have been 
to a large extent neglected. A modification of the root cage previously 
described (E. S. It., 5, p. 4S0) was made. In order to expose the roots 
more fully to view, instead of tlie iron cage there described, a wide 
board was used and wires thrust through holes bored tlirougli it. This 
apparatus was soon found to be unsuitable, and a slatted frame was 
substituted for the boards with i>erfect success. Studies were made of 
the roots of strawberry, raspberry, grape, and ap])le trees. 

The roots of the strawberry were contained within a very small com¬ 
pass, the deepest extending a little less than 2 ft., while the horizontal 
roots reached scarcely beyond the area covered by the leaves. This 
limited root range of the strawberry plant readily explains its well- 
known susceptibility to drought, as well as its ready response to fer¬ 
tilizers. These studies emphasize tbe imx)ortance of providing for irri¬ 
gation wherever large and regular crops are to be depended upon and 
also suggest the importanc^e of a method of culture whereby the rows 
of plants should be slightly lower than the spaces between the rows. 

The roots of the raspberry were found to extend horizontally a dis¬ 
tance of 4 ft., and vertically something more than 5 ft. The shallowness 
of the main root is noticeable, as well as the large number of vertical 
roots. The shallow depth traversed by the main root would suggest 
the inadvisability of too deep plowing between tbe rows. 

The author states that as the grapevine is not required to support its 
own trunk and in culture is heavily pruned each year, he had antici¬ 
pated rather shallow and scanty root development. It appears, how¬ 
ever, that almost no roots were found at a depth less than 18 in. The 
main root continued something more than 13 ft. Dead roots in the 
upper layers of soil were frequently observed. Whether these shallow 
roots had been destroyed by severe freezing or whether they had per¬ 
ished on account of the severe drought of 1894 and 18*95 is unknown. 
Below the main sroot the whole system seemed to be alive and for the 
most part in excellent condition. The soil was rather light clay loam 
to a depth of about 2 ft.; below this was a layer of sandy clay, 2J ft. 
thick, resting on a stratum of heterogeneous drift gravel consisting of 
loose sand mingled with pebbles mostly of small size, but a few larger 
than a man’s fist. The longer vertical roots extended with compara¬ 
tively few branches into this gravel stratum. The numerous white 
root tips indicated that the roots were active at a depth of 6 or 8 ft. 
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The roots of several apple trees were examined, one of which had 
been planted 7 years on a rather i)oor soil. The larger roots varied 
from 1J to 2 in. iii diameter, and the root system extended horizontally 
on one side a little more than 12 ft. and vertically about 9 ft., from 
which it appears that the tree drew its sustenance from a cylinder of 
soil something more than 24 ft. in diameter and 9 ft. in depth, repre¬ 
senting a total volume of about 150 cubic, yards. Comparisons were 
made between a seedling tree 4 years old and 2 root-grafted trees 3 
years from the graft. The difference in the forms of the crown of the 
root was found to be quite marked in the 2 methods of growth. In 
the seedling no abnormal growth was perceptible, while in the part of 
the trees grown from root grafts the growth of the crown was abnormal. 
In the seedling a strong tap root was developed, while in the root grafts 
there was no semblance to a tap root. If these jibnormal growths gen¬ 
erally follow root grafting, the author suggests that some substitute for 
this system might prove acceptable in tlie northwestern States. 

Evaporation and plant transpiration, W. Maxwell [Jour, Amer. 
Chem, So<i,j 20 Xo. 7^i)p, 469-483 ),—The author reports experi¬ 

ments on the amount of moisture directly evaporated from the soil, and 
the relative proportion that escapes by transpiration from sugar cane 
during the different periods of growth. The methods followed in the 
experiments were brielly as follows: One hundred and twenty-five 
l)ounds of a particular soil was placed in each of 2 tubs with per¬ 
forated bottoms, over which a piece of linen cloth was laid before put¬ 
ting in the soil to i)revent the earth falling through or blocking up the 
holes. When filled with soil the tubs were set into galvanized iron 
pans containing water which was kept at a constant level. The pans 
were covered with moisture-proof glazed cloth to jirevent any evapora¬ 
tion from the water surface. All evaiioration of water would neces¬ 
sarily have to take place through the surface of the soil and the 
transpiration of the plant. In one tub 3 pieces of seed cane were 
planted, while the other was kept as a check. The tubs were placed 
upon a veranda having a southern exposure with a strong light, but 
protected against rainfall. The mean outdoor and indoor evaporation, 
humidity, direction of the wind, and other meteorological data were 
secured, which, together with the amount of evaporation from the 2 
tubs, is tabulated. 

The experiment was continued for 7^ months. The water evai>o- 
rated from the soil in tub I^o. 1 was 83,140 gin., and the water evapo¬ 
rated from the soil and transpired by the cane in tub No. 2 was 
107,250 gm., thus showing that the cane transpired during the period 
indicated 84,110 gm. As the total amount of dry matter produced 
during the i)eriod of growth was 568.9 gm., for each gram of water-free, 
sugar cane material produced 147.8 gm. of water was transpired. The 
amount of water transpired by the plant is given by monthly periods, 
and from the data collected the author thinks some important conclu¬ 
sions relative to practical irrigation could be drawn. To apply the 
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same volume of water at the time of planting: and during the early 
period of growth, when transpiration is very low, that is required by 
the cane later in development, incurs a great loss of water and of soil 
constituents that the water removes.” 

The fertilization of cultivated legumes, C. Fruwirth {Ueher 
Befruchtungsverlialtnisse hei UuhenfrUchten. PHeningeyi: Friedrich 
Find, 1898, pp. 50 ),—The floral biology of the cultivated legumes in 
general is discussed and a detailed study according to the methods of 
Darwin, Herman Miiller, and Delpino is made of about .‘10 species of 
economic importance, and notes given on adaptation to cross fertiliza¬ 
tion and on insect visitors. Three brief series of experiments were per¬ 
formed to determine to what extent cross fertilization is necessary for 
each species, (1) legumes grown in the field being covered with netting, 
(2) single plants grown in an inclosed space, and (3) single flowers in 
the field covered. The results of these experiments are given in the 
individual discussion of each species. Various notes on ol der of open¬ 
ing of the inflorescence, crossing, and setting of fruit are interspersed. 
These investigations developed the fact that in most species of legumes 
self-fertilization takes place quite readily. It was found that a rela¬ 
tively small setting of fruit in many species is not due so much to lack 
of insect visitors as to exceptional causes. Covering the plants does 
not exclude small creeping insects, and probably these are important 
agents in cross fertilization. Of those speedes in which self fertilization 
could not be demonstrated much less fruit set on covered plants than 
on others. 

Alinit, Gerlach {Ghem. Ztg., 32{m8),Ko, 77, p. 789).—A brief 
abstract of a paper read before the German Assoedation of Naturalists 
and Physicians. An examination of samples of this material showed 
that instead of being a pure culture, as is claimed, various organisms 
were present, among which are mentioned a bacillus similar to the hay 
bacillus, a sarcina, a species of red yeast, and an organism similar to 
the potato bacillus. 

Culture experiments were undertaken to test the eifect of this sub¬ 
stance in growing barley, rye, wheat, and white mustard, but no improve¬ 
ment due to the inoculating substance was found. In the discussion 
following the reading of tlie paper, Tacke, Wilfarth, and Nobbe, agreed 
with the author that Alinit was without beneficial effect in aiding in 
the nitrogen assimilation of cereals, etc. 

Experiments with Nitragin, E. Wollny (Vrtljschr. Bayer, Landw, 
Rath,, 3 {1898), Jfo. 2, pp. 171-184 ),—The author concludes from his inves¬ 
tigations that soil inoculation with Nitragin or material from fields 
where leguminous crops have been successfully grown gives little or no 
increased yield in humus soils. Upon poor soils and especially upon 
sandy soils inoculation may prove successful, but similar or even more 
striking results might have been obtained with fertilizers. Inoculation 
where yellow lupines, serradella, or other calcifugous Leguminos® are 
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grown on lime soils, is without eflect, while the x)roi)er application ot* 
combined nitrogen in suitable fertilizers will i)rove iwlvantageous in 
increasing plant growth. In general a small (iiiantity of nitrogenous 
fertilizer may be profitably added to soils where root tubercle bacteria 
are present in considerable quantity. 

On the assimilability of organic nitrogen in sterilized media, 
A. Lyebyedyev (Selsk, Khoz, i Lyesov., 186 [1897)^ No, 7ypp> 169-169 ),— 
Sand cultures were conducted with barley in which 2 seeds were planted 
in each of 11 vessels, the sand having been previously sterilized by igni¬ 
tion and washed with hydrochloric acid. The sources of nitrogen sup¬ 
plied were urea, hiiquiric acid, leucin, aspartic acid, and asparagin. 
Carbonate of lime was added so as to render the different cultures as 
nearly neutral as possible. Part of the vessels were sterilized; the 
others not. To the lots which were not sterilized a few drops of aciue- 
ous soil extract w ere added. All the seeds, whether in sterilized or 
nonsterilized vessels, w^ere i)laced for one minute in a 5 per cent solu¬ 
tion of corrosive sublimate before planting. During the experiment, 
which lasted from duly to September, particular pains were taken that 
the water which w%as given the plants should in no w^ay convey bacteria 
to the cultures. The results obtained are showui in the following table: 

Axshuilalion of orijiDtic uilroijt o bi/ barley. 
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From the above table it is shown that under the conditions of this 
experiment the seeds germinated in sterilized media, but with the 
exception of those which had received asparagin were unable to develop 
their plants to any considerable extent. The experiment, however, 
corroborates the claim that in sterilized media plants can obtain some 
nutrition from organic compounds containing nitrogen. — p. fireman. 

The geographical distribution of cereals in North America, 
C. 8. Plumb ( U. 8. D^t. Ayr., Division of Biological Survey Bui. Ifpp. 

map Ij figs. .9).—The author has sought to give the distribution of 
varieties of corn, wheat, and oats adapted to the difierent life zones as. 
elaborated by Dr. Merriam of this Department. The information upon 
which this work is based was secured by sending blanks to about 2,500 
grain growers throughout the United States and Canada. From the 
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replies received, which numbered 1,033, it appears that in many locali¬ 
ties but little attention is paid to keeping varieties pure, and many 
farmers use mixed, unknown, or local varieties of ordinary merit for 
seed. The gradual acclimation of cereals through years of selection 
and cultivation is claimed to have produced varieties much better 
adapted to one zone than another, and upon this tlieory the author has 
mapped the distribution of 15 varieties of corn, 13 of wheat, and 7 of 
oats. 

Life zones and crop zones of the United States, 0. TI. Mebriam 

(IL 8. Dept. Agr.j Division of Biological Survey Bui. 10, pp* 79, map 1 ).— 
The present report is designed to explain the relations of the study of 
the geographical distribution of the native animals and plants to prac¬ 
tical agriculture. The bulletin is divided into four parts as follows: 
(1) Relations of the Biological Survey to practical agriculture, (2) life 
zones of the United States—boundaries, native species, and important 
crops, (3) laws of temi)erature control of the geographic distribution of 
animals and plants, and (4) croi) tables. 

The first part is a reprint from the Yearbook of this Department for 
1897; part 2 discusses the life zones of the United States, their bound¬ 
aries, native species, and important crops. As recognized by the 
author, the life zones of the United States are 0 in number, with sev¬ 
eral minor subdivisions. In the third part the author states his views 
relative to the effect of temperature in controlling geographical distri¬ 
bution of animals and plants, and gives the following law based u])on 
his investigations: “The northward distiibution of terrestrial animals 
and plants is governed by the sum of the positive temperatures for the 
entire season of growth and reproduction, and the southern distribu¬ 
tion is governed by the mean temi)erature of a brief period during the 
hottest part of the year.’^ The sum of the positive temperatures is 
secured by adding together for the entire growing period the average 
daily temperature in excess of 6^ C. (43^ F.). The length of period 
which controls the southern distribution has not been definitely deter¬ 
mined, but it is thought to be approximately the 6 hottest consecutive 
weeks. In the table showing the governing temperatures of zones, 
instead of the sum of the normal mean daily temperatures above 6^ 0., 
as stated, the figures given are those of the total temperatures for the 
entire growing period. Attention has been called to this.^ 

In the fourth part of the bulletin the zone ranges are given for the 
more important varieties of cereals, and for apples, apricots, cherries, 
grapes, peac*hes, i)ears, plums, strawberries, nuts, etc. In compiling 
these ranges it became apparent that some varieties extend over wide 
areas, thriving in many zones, while a few are confined to a single 
zone. 

On plant culture and plant diseases, M. F. Nilssen (Tidnskr. Norske Landhr., 5 
{X^98), No. 5fpp. 841-‘282). —Report of work done by Swedish and Danish experi¬ 
ment stations in plant culture and plant diseases. 


^Science, n. s., 9 (1899), No. 212, p. 116. 
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Meadow plants of Central Franconia, R. Braunoart ( Vrtljaohr, Bayer, Landw, 
Bath,t 3 (1898), No, 1, p, S£). —Gives notes on the occurrence and relative value of 
the grasses, leguminous plants, and weeds growing in meadows. 

Eragrostis brownii as a forage plant, J. H. Maiden (Agr, Gaz. New South Wales, 

9 {1898), No, 10, pp, 1131, 1133). —The value of this grass as a forage plant is ques¬ 
tioned. Although growing well and withstanding heat it is said to bo harsh and 
not readily eaten by stock. 

Rhea, or China, grass, G. WA'rrs (Agr. Ledger, 1898, No. 15, pp. 120, pis. 4).—A 
review of the existing information relative to this plant, Bwhmeria nirea. 

A sand binding plant dangerous to horses, J. H. Maiden (.///r. Gaz. New South 
Wales, 9 {1898), No. 10, p. 1131). —Notes are given of Gnephopsis eriocarpa, which from 
its habit of growth is dangerous to horses, since in eating it they are liable to get 
large amounts of sainl in their stomachs. 

Trifollum pratense pereune and T. medium, F. Nobbe {Mitt. Deui. Landw. 
Gesell., 13 {1898), No 23, pp. 345,346, figs. 2). —A note describing the difference between 
those (dovors. 

Notes on poisoning and poisonous plants {Deut. Landw. Vresse, 25 {1898), No. 58, 
p. 645; 61, p. 673). 

New or noteworthy Alabama fungi, F. S. Earle (/lw7. Torrey Bot. Cluh, 25 {1898), 
No, 7, pp. 359-368). —As a contribution from the Alabama Biological Survey the 
author has given important notes and descriptions of a number of species of 
fungi. Among tho8(^ <leHcribed as new are Micropcltis alabamemis on living leaves 
of Magnolia vv'giniaua; Anthostomella spharotheca and Gnomia sahalieola on dead 
petioles of Sahal adansoni; Botryosphwria arnndinariw and Trichosphwria underwoodii 
on dead stems of Aruudiuaria; Metasphwria nigi'ornaculans on dead stems of Agave vir- 
giniva; Nectria (Baneciria) meliw on dead twigs of Meliaazedarach; Aulographum con- 
fiuens ami Lophodermium rubiicolum on dead stems of blackberry; PhyllosHcta arida on 
Acer negundo; P. macroguttata on Meibomia sp.; and Cercospora ribis on leaves of culti¬ 
vated gooseberry. In regard to the last-named fungus the author says: ^‘This con¬ 
spicuous and well-marked species attacks the gooseberry foliage abundantly, caus¬ 
ing it to fall prematurely. It is probably one of the causes of the failure of the 
fruit in this region. 

Biological studies of Penicillium glaucum, F. Gukguen {Bui. Soo. Mycol, 
France, 14 {1898), No. 4, pp. 201-^55, pU. 4). 

On the saprophytic development and cytological structure of the yeast-like 
sporidia of Ustilago maydis, K. Marie {Bid, Soc. Myvol. France, 14 {1898), No. 4, 
pp.'16t-J73, pi. 1). 

Structure of the fruit of some Gramineae, P. Guerin {Jour. Bot. France, 12 
{1898), No. 23-24, pp. 365-374, figs. 12). —Studies are re])orted upon Eleusiue, Dacty- 
loctenium, Cryjisis, Sporobolus, and Zi/aniopsis, the fruit of each of which is said 
not to be a true caryopsis. 

Studies of the flax fiber, A. Herzog {Oesterr. Chem. Ztg., 1 {1898), No. 1, pp. 
310-312; 2, pp. 335, 336, figs. 7).—Microscopical and chemical studios are given of 
the flax fiber. 

On the elongation of nodes, P. Van Tieiuiem {Ann. Scottish Nat. Hist. Soc., S, 
ser., 5 {1898), No. 1-2, pp. 155-160). 

Memoirs of the Institute of Forestry at St. Petersburg {Izvyestia S. Peterhurgs- 
kavo lyesnovo Instituta. St. Petersburg, 1898, p7, 1; rev. in Selsk. Khoz. i Lyesov., 190 
{1898), No. 7, pp. 458, 459 ).— Of various articles in the publication, that on the lib¬ 
eration of heat by germinating seeds by A. Tolski may be mentioned. 

On the growth of Nostoc punotiforme in absolute darkness, R. Bouilhac 
{Compt. Bend. Acad. Soi. Paris, 126 {1898), No. 22, pp. 1583-1586),-It is stated that* 
this plant is able to grow in absolute darkness if provided with suitable organic 
material, such as glucose. Under these conditions it will produce green plants. 
The color, it is said, is due to chlorophyll, since the alga was able to decompose car¬ 
bon dioxid and also as shown by spectrum analysis of the plants themselves. 
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The rdle of chlorophyll in sugar production {Rei\ Agr. Reunion, 2 {1898), No, 9, 
pp. 425^30 ),—An iniportaut r61e in sugar production is shown for chlorophyll, and 
it 4s stated that the sugar content is lowereil whenever the leaves are attacked by 
fungi or insects which cause a loss of chlorojihyll. 

So-called assimilation, ('. R. Barnes {Bot. CenthL, 76 {1898), No. 8, pp. 357-259).— 
Attention is called to the lu'cessity of some specific word for tln^ process of the manu¬ 
facture of carbohydrates by plants. The author states that in 1893 he suggested 
photosyntax as such word. Fhotosynthe.si8 has since been used by a number of 
writers, but the author objects to this word as etymologically loss accurate than the 
term proposed by himself. 

Concerning the assimilation of nitrates by phanerogams in the dark, 
U. SrsuKi {Boi. Cenlbl., 75 {1898), Xo. W,pp. 289-393). 

On the synthesis of proteid materials by plants, W. Palladin {Sep. Adhr. Arh. 
Naturf. Gesell. Unir. Charkor, .'iS {1898). p}i. 8). 

The formation of asparagin in the plant, E. Schulze {Landw. Jnhrh.. 27 {1898), 
No. 3-4, pp. .^^03-520). 

Root tubercles of leguminous plants, A. V. Bkrthoumieu {Rev. Sci. Bonrhonnais, 
11 {1898), No. 129-130, pp. 166-175, pi. 1). 


ZOOLOGY. 

Cuckoos and shrikes in their relation to agriculture ( U. S. JDept, 
Agr.y Dirmon of Biological Survey 2hiL9j pp. fjig. 1),—The food of 

cuckoouy F. E. L. Beal (pp. 1-14).—On the basis of au examination of a 
large number of stomachs, the food of cuckoos is described and a list is 
given of the insects identified. Tt is stated that from an economic 
standpoint cuckoos rank among the useful birds, since their diet con¬ 
sists very largely of inwsects and caterpillars found on trees and shrubs. 

The food of shrikes, S. />. Judd (pp. J5-2(>).—The contents of the 
stomachs of a number of shrikes was examined and a list is given of 
the birds, mammals, and insects consumed. The author notes that 
although shrikes destroy birds, they destroy many mice and insects 
also. Their beneficial qualities are thought to outweigh their injurious 
qualities 4 to 1. 

The winter food of the chickadee, O. M. Weed (New Hampshire 
Sta. BuL 51, pp. 85-98, figs. 11 ).—The different insect eggs which chicka¬ 
dees eat are described, and observations on the abundance and food 
habits of chietkadees in New Hampshire are reported. The investiga¬ 
tions indicate that the chickadee should be encouraged, since through¬ 
out the winter it destroys large numbers of insect enemies of the farm, 
orchard, and garden. 

The fact is pointed out that the presence of chickadees may be encour¬ 
aged by suitable trees for shelter, and by placing suet or bones in 
trees where the birds may obtain them during the winter. 

Feeding habits of the chipping sparrow, 0. M. Weed (New Hamp¬ 
shire Sta. Bui. 55, pp. 101-110, fig. 1 ).—A careful record, covering one 
day, was made of the number of times a pair of chipping sparrows 
(^Spizella socialis) left their nest, and the food which they brought to 
their young when they returned. The fact is noted that they frequently 
removed excrement from the nest. 
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“During this busy diiy the parent birds bad made almost 200 visits to the nest, 
bringing food nearly every time, though some of the trips seemed to bo made to 
furnish grit for the grinding of the food, 'fhere was no long interval when they 
were not at work, the longest period between visits having been 27 minutes. Soft- 
bodied caterpillars were the most abundant elements of the food, but crickets and 
crane llit^s were also seen, and doubtless a great variety of insects was taken. The 
precise determination of the most of the food brought was of course impossible, the 
observations having been undertaken es]»e<*ially to learn the regularity of the feed¬ 
ing habits of tlie adult birils. That they were busy from daylight to dark with no 
long intermission at any time is shown by the record. . . . The bird certainly 
deserves all the protection and encouragement that can be given it.” 

Joint report of the botanist and entomologist and the veterinarian on spermo- 
phlle or ground-squirrel investigations, C. V. Pipeu and S. 11. Nelson {Wanhinri- 
ion Sfa. Ilpt. 1896, pp. —Brief statements are made concerning tbe life-bistory 

studies of the ground squirrel and experiments to exterminate it by poisons and by 
bacterial diseases. 


AIR—WATER—SOILS. 

Percolation, storage, and movement of water in the soil, P. P. 

Deherain {Ann. Atjron.y :2i (/<S’.9(S), Ko. pp. 119-481. charts 4\ — An 
account is given of laboratory experiments with tiOO-gm. samples of soil 
to determine the ditferem^e in storage capacity, permeability, and capil¬ 
lary iiower of loose and com])aet soils. The results show that the loose 
soil is mu(5h more permeable and has a greater storage capacity for water 
than tlio compact soil. After prolonged rain, however, the capacity for 
water of the loose soil may gradually diminish until it bec^oines less 
than that of the compact soil at the beginning. Water percolates 
easily through loose soils, and thus a large reserve of moisture collects 
ill the subsoil. On the other hand, water percolates slowly through 
compact soils, is subject to great loss by evaporation, and does not 
collect except in small quantities in the subsoil. 

This subject was also investigated in vegetation boxes in which dif¬ 
ferent crops were grown. The results confirm those obtained in the 
laboratory experiments. It was found that in the case of the loose 
soil a reserve of moisture collected in the subsoil within reach of the 
roots of plants, such as wheat and alfalfa. Water, however, rose by 
capillarity much more readily in the compact soil than in the loose soil. 

The practical application of the facts demonstrated in these experi¬ 
ments is briefly discussed. 

Percentage of water retained by long columns of sand, F. II. 

KmG (Wisconsin Sta. Rpt. 1897^ pp. :251-256 ).—Attention has been 
called in a previous report of the station (E. S. K., 8, p. 297) to the long- 
continued percolation of water from sands of difterent grades in cylin¬ 
ders 8 ft. long and 5 in. in diameter. Further observations on this 
subject are here reported. Tables show the amounts of water which 
percolated from the cylinders as measured at intervals, from ITebruary 
7,1894, to September 28,1896, as well as the amount of water remain¬ 
ing in different sections.(3 in.) of the columns at the latter date. 
16130—No. 8-3 
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These observations show very conclusively that the drying out of coarse, sandy 
subsoils may take place to so extreme a degree as to almost approacli the so-called 
hygroscopic moisture dryness, no matter how perfect a mulch may be maintained 
over them, provided the interval between rains is long enough. They further show 
quite as conclusively that the coarse, sandy soils, no matter how inherently rich 
they may be in plant food, must remain unproductive in all localities where the 
ground water is not near the surface, unless good showers fall at short intervals or 
unless the rains are supplemented by irrigation.” 

The treatment of swamp or humus soils, F. H. King (WiscouMin 
Sta, Rpt, 1897j pp, figs. 10 ),—This is a contiiiuatioii of previous 

experiments (E. S. R., 9, p. 530) on recently reclaimed swamp land. In 
the earlier experiments with corn little or no increase of yield was 
observed where commercial fertilizers had been applied, but there was a 
very decided improvement where barnyard manure had been used. Oats 
and barley following the corn derived decided benefit from the barn¬ 
yard manure applied the previous year, but none from the commercial 
fertilizers so applied. Plats which had produced a uniformly good 
crop of corn in 1890 gave very irregular yields in 1S97. Experiments 
were made in the plant house with soils taken from spots which had 
given good crops as well as from those on which the crops were poor. 
The pots used in these experiments were galvanized iron cylinders 3 
ft. in diameter and 4 ft. 4 in. deep, and held 2,200 lbs. of soil. Twenty- 
four of these pots were devoted to corn, 4 to oats, and S to clover, one- 
half in each case being filled with i)roductive soil, the other with 
unproductive soil. 

** In 4 of the cylinders planted to corn the soil was put in ns loosely as possible, in 
order that it might be better aerated, while in ali the others the soil was closely 
pac5ke<l to imitate the Held conditions. With 4 otlier cylinders cut, dry straw was 
worked into the surface H in. of the soil with a view to better aerating it by another 
method which might be presumed to imitate the conditions produced by the grass 
turned under with the first jdowing of these fields, and also the mechanical effect of 
farmyard manure. Four other cylinders >vere given a dressing at the rate of 30.8 
tons of farinyar<l manure per acre, both fer better aeration and to supply new mate¬ 
rials from which nitrates might he developed. Another 4 cylinders were given a 
dressing of sodium nitrate at the rate of 400 lbs. per acre, in order that available 
nitrates might be present to start with. Still another 4 were given potassium car¬ 
bonate at the rate of 400 lbs. per acre, while the remaining 4, planted to corn, were 
given nothing and hehl as a check upon the first 4 which had the loose soil, these 
being filled with the firmed soil and presumably not so well aerated.” 

Three crops of corn in succession have been planted in these cylin¬ 
ders. In case of the first crop the yield was best on tlie manured 
cylinders. J"he yields on the cylinders receiving potash and cut straw 
stood next, the crop being equally benefited by these 2 materials. Ko 
benefit was derived from the nitrate applied. The yields were no bet¬ 
ter on the loosely packed soil than on the firmly packed soil. 

‘'In the case of the second crop of corn the manured cylinders are decidedly ahead, 
while the cut straw, nitrate, and potash cylinders are about equally improved over 
the 2 sets of untreated cylinders, which again are about alike and show nothing 
gained or lost by the loose packing. . . . 
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'‘When the third crop came to he planted in July a very heavy crop of oats had 
been harvested from 4 oat cylinders, yielding over 12 tons of water-free matter per 
acre, and a good crop of clover had been taken from the clover cylinders. The 4 oat 
cylinders and 2 of those bearing clover were fitted for corn and planted with the 
others. . . . 

“The corn on the oat stubble look decidedly as though it was nitrogen hungry, 
blit the oats had an extremely dark-green look and seemed to he overfed with nitro¬ 
gen rather than nnderfeil. The clover made a good fair growth for the first crop, 
but it was not as large as the crop grown in the small cylinders on the upland soil, 
while the second crop was decidedly poor for some reason. But a good crop of corn 
followed the clover. 

“This much seems clear in regard to the treatment of these black marsh soils, they 
respond well to farmyard manure, and even to coarse litter of any kind when well 
worked in, while the commercial chemical fertilizers tried, other than potash, have 
but little influeuce.^^ 

Fertilizer experiments with Indian corn on marsh soils, 

F. W. WOLL {Wisconnin Sta. Rpt 1S07^ pp. 261-271 ).—This is an 
account of chemical investigations made in connection with experiments 
previously reported in part (B. S. It., 0^ i>. 530). In these experiments 
it was assumed that the marsh soil was abundantly supplied with nitro¬ 
gen. For this reason the fertilizers used included only difiereut forms 
of potash, phos])horic ac id, and lime. The yield (grain and fodder) and 
the dry matter and nitrogen in the cro])S grown were determined, and 
the results are classified with reference to the degrees of fertility (poor, 
medium, and good) of the soil on which the crop was grown, as shown • 
by chemical analysis. 

While it is not considered safe to draw conclusions from results of 
one year’s experiments, it is believed that the data obtained tend to 
show that the fertility of these soils ‘^is in direct proportion to the 
content of potash, phosphoric acid, total nitrogen and active nitrogen 
(nitrogen soluble in water, expressed in parts per million), and in inverse 
I)roportion to the lime content of the soil,’^ 

The composition of the different grades of soil was as follows: 

Composition of marsh soils from unfertilized plats. 



Poor soil. j 

j Medium soil. 

Good soil. 

ConstituontH. 

First 

Second 

First 

1 

Second 

First 

Second 


toot. 

foot. 

foot. 

foot. 

foot. 

foot. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

IiisolubleTnatter. 

72. n 

81.48 

74.49 

79.92 

73.57 

79.49 

Volatile matter. 

12.30 

4. 82 

11.35 

5.80 

11.73 

4.38 

PotaHHiura oxid. 

.26 

.35 

.27 

.34 

.30 

.34 

Calcium oxicl. 

1.44 

1.49 

1.35 

1.21 

1.05 

1.32 

Phosphoric acid. 

.18 

.13 

.20 

.14 

.22 

.15 

Nitrogen (total). 

.37 

.05 

.32 

.10 


.12 

Nitrogen soluble in water (parts per 







million).. 

36.2 


46.2 


60.1 










“The most plausible explanation of the difterent productive capacities of the 
poor, medium, and good soil lies, it would seem, in their different oonteuts of active 
(nitric) nitrogen. For some rcaHon or reasons as yet not understood, conditions in 
the poor soils have been unfavorable to the process of nitrification or favorable to 
denitrification. . . . 
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<‘The result of tbe investigation shows beyond a doubt that although some of the 
fertilizers applied did not appreciably increase the yield of fodder corn or ear corn, 
the quality of the product was in every ease improved by the application of the 
fertilizei’s, both through the larger content of valuable food constituents in the com 
and through the greater proportion of ears to stover in the crop from the fertilized 
plats/' 

Pot-culture tests of the productiveness of the soils of Minong 
pine barrens in Douglas County, Wisconsin, F. H. KiNa ( Wincort’ 
sin Sta, Rpt. 1897, Jig. 1). —There are ‘^iii the central and 

northern ])ortions of Wisconsin largfe areas of very sandy soils which, 
if they ever become remunerative for agricultural purposes, must be 
made so through the application of special methods.” Pot experiments 
with sam])les of such soils from Minong in Douglas County during 1895 
and 1896 indicate that with irrigation combined with judicious fertilza- 
tion good crops may be produced on soils of this character. The crop 
grown in these ex])eriments was potatoes. The soils were irrigated 
once or twice each week during the season. The yield in the pots to 
which well rotted manure had been added was at the rate of 275.8 bu. 
in 1895 and 878.1 bu. in 1896. The water used by the crop was 16.;{9 in. 
in 1895, 29.51 in. in 1806. 

For purposes of comparison similar experiments with potatoes were 
made on samples of local sands. The water used, including 4.48 in. of 
rainfall, was 20.05 ip. in 1895. The yield on heavily manured soil (50 
^tons i>er acre) was at the rate of 605.5 bu. per acre; on soils receiving 
only 25 tons manure, 563.5 bu. In 1896 potatoes were again grown, 
without further manuring. The yields were 312 bn. per acre for the 
heavy watering (40.61 in. including rainfall) and light dressing of 
manure, and 344.5 bu. for the lighter watering (31.92 in.) and heavier 
dressing of manure. 

Experiments of the above character were also made on the same 
sands and on good soil with clover in 1895 and barley in 1896. ‘‘While 
the crops produced on the sand have not been as large in all cases as 
those i)roduced on the good soil, they have nevertheless been fair yields 
and nearly equal to those from the good soil when the sum of both 
crops is compared.” 

Results of studies of the higher atmosphere, G. Hbrmite and C. nESAN(;*ON 
(Compt, /fend. .lead. tSci. I*ari8, til {1898), No. 16, pp. 574,579, fig. 1). —A small bal¬ 
loon was sent np August 2‘5, 1898, to an altitude of about 7,305 meters. The balloOn 
carried a barotlieriiiograpli and a good automatic record of temperature and eleva¬ 
tion was obtained. The minimum temperature recorded was—60^ C. at about 
6,500 meters. 

Soil water, P. P. DehI^.rain {Card. Chron., 3. scr., f:5 (1890), No. 630, p. 34). —A 
scientilic preseiH-ation in popular style of tbe principles governing tbe operations 
of tillage in their relation to control of soil moisture. 

Studies on the surface tension of water in small capillary tubes, P. Volkmann 
(Ann. Phys. u. Chem. [ Jl kdemann^, n. ser., 64 (1898), No. 10, pp, 194-206). 

The farm water supply, F. W. Morse (New Jlampnhire Sta. Bui. 53, pp. 73-81), — 
This bulletin discusses iu a popular manner tbe character of the natural water sup¬ 
ply in New Hampshire, the nature and causes of pollution, and the means of pre¬ 
venting contamination. The discussion is based upon analyses made at the station 
of numerous samples of well and s])riug water. It is shown that most of the natural 
waters of New Hampshire are very pure and soft. The unpolluted ground water 
contains as a rule less than 10 parts of solid matter dissolved iu 100,000 parts of 
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water. Waters contaminated by drainage from the surface almost invariably con¬ 
tain a much larger solid residue and a higlier proportion of chlorin than unpolluted 
water. 

The conveyance of bacteria by underground water, E. Pfuhl (Ztachr. Hyg, 
u. In/ectionskrank.f 18U7, p. 549; aha, in Jonr. Soc. Chem. Ind., 17 {1898)^ No, 7, p, 
087), —By means of pits dug to the water level in gravelly soil it was found that 
Mitroeoccua prodigioaua and tlnorescent Vibrio were carried by the ground water 
through 8 meters (26.25 ft.) of soil in from 1 to 2 hours. ^‘In further experiments 
the prodigiOHiia bacilli were found to pass into the supply of a tube well drawing its 
water through gravel for a distan<‘e of 3.7 meters (12.11 ft.) from the point where 
the cultures of baederia were introduced into the water near the surface.” 

Studies on the composition of nitrate-bearing soil from the site of ancient 
Cairo, J. Zamaron {Bui, Jaaoc. Chinn, Suer, et PiatiU,, 10 {1898), No, 0, pp, 558, 
654), —Analyses of the soil from ancient rubbish heaps are reported, which show, 
among other things, an average of 2.19 per cent of nitric nitrogen, corresponding to 
4.1 per cent of potassium nitrate. 

On the influence of crops and manure on the nitrogen content of soils, C. F. A. 
Tuxens {Landw. I’era, Slai,, 50 (1898), No, 5-0, pp, 885-848), —For an abstract of this 
article as it appeared in another Journal, see E. S. K., 10, p. 425. 

On the pulverization of the soil, M. Ringelmann {Jour, Agr, Prat., 1898, //, 
No, 42, pp. 558-501, Jig. 1). —A poj>uljir discussion of this subject. 

Treatment of the soil; a question for the consideration of the farmers, W. G. 
Waring {Tyrone, Pa,: Tyrone Timea, 1898, pp. It), 

The bringing of soil under culture, M. Kingklmanx {Jour, Agr. Prat., 1899,1, 
No. S, pp. 92, 98). —A brief, popular note on this subject. 

On the cultivation of the soil, E. Wgllny {Deut, Landw. Preaae, 25 {1898), No. 
80, pp. 850, 857; 88, pp. 982, 988; 89, pp. 941, 942).—X discussion of the x>hysical 
properties of soils in their relation to cultivation. 

Drainage of the soil, S. Guerand de J..aiiari*e {Jour, Agr. Prat., 1898, II, No. 50, 
pp. 846-849). —The advantages of drainage are discussed in a ])opular way. 

The relative sensitiveness of plants to acidity in soil, W. Maxwell (Landw. 
Vera. Stat., 50 {1898), No. 5-6, pp. 815-880).— E. S. R., 10, p. 128. 

The inoculation of soils, A. \\KRTAOi5 {Monataher. (ieaeU. Ford. TTiaa. Ackerbauea 
u. Kiinate Vnter Elaasa, 32 {1898), No. 7, pp. 439-407). —Reports inoculation experi¬ 
ments with germ-contaiumg soils and with i)ure cultures for nitrogen assimilation. 
Nitragiu was successfully tested, and a trial of Alinit is contemplated. 

Soil inoculation, Tancr6 {Landw. fVchnhl. Sehleawig-Holstein, 48 {1898), No. 17, 
pp. 290-293). 
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On the spreading and plowing under of barnyard manure, P. P. 

DeheraiN (Compt, Rend. Acad. tSei. Faris^ F27 {189S)j No. 14, pp. 469- 
472; Ann. Agron., 24 (1898),No.9, pp. 401-116; abs. in Rev. Sci., 4. ser., 10 
(1898), No. 16, pp. 499,500).—Fov the purpose of throwing light upon 
the losses of nitrogen which manure undergoes when placed in heaps 
in the field and allowed to remain some time before spreading, the 
author placed 10 gm. of manure in a wide glass tube and iiassed a cur¬ 
rent of air through it, determining the amounts of carbonic acid and 
ammonia in the gases which passed ofi*. Of the 32 mg. of ammoniacal 
nitrogen originally present in the sample, 23.9 mg. passed off under 
this treatment in 2 days. The evolution of ammonia gradually decreased 
after this period, but at the end of 20 days 31.8 mg. of ammoniacal 
nitrogen had escaped. The evolution of carbon dioxid, however, con¬ 
tinued quite uniform throughout the experiment, 590.4 mg. of this gas 
being obtained. 
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Ill another aeries of experiments 100 gm. lots of manure, either with¬ 
out covering or coveretl with a layer of soil 7 to 8 cm. thick, were sub¬ 
jected to currents of normal air or air to which ozone had been added. 
In this case the jiassage of 1,583 liters of air containing ozone removed 
43.3 per cent of the ammoniacal nitrogen originally present, and the 
normal air 48.7 per cent. In the case of the manure covered with soil 
the amount of ammoniacal nitrogen removed by normal air was only 
3.9 per cent. Analysis showed that a considerable (luantity of organic 
nitrogen was also removed in the free state by this treatment. In the 
case of the air containing ozone 19,3 per cent of the original nitrogen 
was lost in a free state; in the case of the normal air 15.2 x)er cent. 

The manure lost in both forms 20.4 per cent of its original nitrogen 
when subjected to the action of air containing ozone; 23.2 per cent 
with normal air when the manure was uncovered, and 22.7 per cent with 
normal air when the manure was covered with soil. When the manure 
and air were sterilized tlie loss of nitrogen was very small, showing 
that the evolution of ammonia and free nitrogen was due to the action 
of micro-organisms and not the result of purely chemical changes. 

The fertilizer control for 1897, W. A. Withers (North Carolhia 
8ta. Bui, 151^ pp. —Fertilizer inspection in North Carolina is 

now under the control of the State department of agriculture. The 
station is employed to make the analyses, but the collection of samjiles 
and the publication of results is in the hands of the commissioner of 
agriculture. This bulletin, therefore, is conlined to a summary of the 
work of the year, including data relating to the increase in the number 
of brands of fertilizers, extent and distribution of the fertilizer trade, 
valuation of fertilizers, and average composition of fertilizers on sale in 
North (hirolina during several years (1890-1897). 

‘^Thc number of brands registered for sale in North Carolina during 
1897 is about the same as for 1890, but before that year the number 
increased very rapidly for each year since 1890, when there was a 
change from the brand tax to the tonnage tax.’^ The number of brands 
ofiered for sale in the State in 1897 was 073 as against 000 the previous 
year. The consumption of fertilizers in the State has rapidly increased 
from year to year, amounting to about 208,000 tons, valued at about 
$5,000,000, in 1897. “ The larger part of the fertilizers now used in the 
State were manufactured in North Carolina and Virginia.” 

The average composition of the principal classes of fertilizers used in 
the State during 1897 is shown in the following table; 


Av^age composition of fertilizers sold in North Carolina in 1897, 



Available phos¬ 
phoric acid. 

Ammonia. 

Potash. 

Found. 

Guaran¬ 

teed. 

Found. 

Guaran¬ 

teed. 

Found. 

Guaran¬ 

teed. 

Acid DhoaDhates. 

Per cent 
12.98 
10.58 

9.01 

Per cent. 
12.15 
9,68 

8.01 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Aold phosphates with potash. 

Ammoniated superphosphates with 
potash...... 

2.85 

2.56 

1.89 

2.48 

1.85 

2.15 
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The average composition of the fertilizers is about the same as in 
j)revious years except that there are slightly smaller percentages of 
ammonia and potash. One out of every 4 of the usual fertilizers fell 
below the guaranty in some single ingredient and 1 out of 15 in its 
valuation.’^ 

EIxporixnents on the action of phosphoric acid in bone meal and 
Valserine phosphate as compared with that of superphosphate 
and Thomas slag, P. Liechti {Landw. Jahrh. Scinceiz, 11 (1897), pp. 
378-389 ),—This is an account of comparative tests during 2 years 
(189()~1897) of the above phosphates on oats growing in galvanized iron 
cylinders (20 cm. deep and 20 cm. in diameter) tilled with a sandy humus 
soil containing a moderate supply of potash and phosphoric acid. 
The phosphatic materials used were bone ash superphosphate contain¬ 
ing 10.3 i)er cent of water-soluble phosphoric acid in 1890 and 17.5 per 
cent in 1897; tine-ground Thomas slag containing 17.51 per cent total 
phosphoric acid and 15.08 per cent of citrate-soluble phosphoric acid, 
tine-ground Valserine pliosphate containing 19.39 per cent total phos¬ 
phoric acid and 1.44 per cent citrate-soluble phosplioric acid, raw bone 
meal containing 19.02 per cent total phosphoric acid and 4.32 per cent 
of nitrogen, tine-ground steamed bone meal containing 32.3 per cent 
])hosphoric acid and 1.3 per cent nitrogen, and coarse steamed bone 
meal containing 32 per cent phosphoric acid and 1.4 per c(uit nitrogen. 
lOach year phosphoric*, acid was applied in the different forms at the rate 
of 0.35 gm. per i)ot, or 111.46 kg. per hectare (99.3 lbs. per acre), 
together with supplementary applications of the necessary amounts of 
potash and nitrogen. The highest yields were obtained each year from 
the pots to which sujierphosphate and slag were applied. The pots 
receiving superphosphate yielded on tlie average in 1896 54.3 gm. 
of grain and 112.7 gm. of straw, containing 0.271 gm. of phosphoric, acid; 
in 1897 the corresponding figures were 54, 83.3, and 0.2657. The pot 
receiving slag i^roduced in 1896,60.9 gm. of grain and 110.6 gm. of straw, 
containing 0.271 gm. of phosphoric acid; the corresponding figures in 
1897 were 48.6, 76.1, and 0.292. It is thus seen that in case of the super¬ 
phosphate and slag the yields wore somewhat lower in 1897 than in 
1896. There was a small relative increase in yield in the pots which 
had received insoluble phos])horic acid in the form of bone meal and 
mineral phosphate, but when the large amount of phosphoric acid 
actually applied in these cases is taken into account this increase is 
insignificant. The proportion of phosphoric acid applied which was 
recovered in the crops was as follows: 


Proportion of phosphoric acid recovered in the crop. 



189G. 

1807, 

Sup6rphosph&t6. 

Per cent. 
68 
08 

0 

3 

0 

Per cent, 
70 

73 

0.04 

2 

0 

Thomas sla^.-. 

Haw ho|iA ....... 

Steaiuod bouo meal (fine)...... 

Steamed bone meal (coarse)..... 
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These results agree in general with those obtained by Wagner and 
Maercker; nevertheless the author concludes that such experiments do 
not furnish a reliable means of determining the relative value of diller- 
eut fei tilizors. 

How shall barnyard manure be managed, J. Stoklasa {Wiener Landw, ZUj. , io 
{ISDS), Xo, 40f p. >110; ahs. in Centhl. Affr. CAtem., JS {ISOS)^ No, p, 02). —In the 
author’s experiment cleeomposinj^ liquid manure lost 50 per cent of its nitrogen in 80 
days. This loss was not entirely prevented when the liquid was l.ept in deep pits 
uul(‘88 those wen‘ hermetically sealed. From a test of various preservatives, includ¬ 
ing siiperphospliate and superphosphate gypsum, the author coindudes that hisiil- 
phat<*," a hy-produet from the manufacture of nitric a<‘id, is the most effective and 
economical ])rcsorvative niiiterial. Hisul))hate contains Of) per cent of snlphiiric 
aeid in the form of acid sodium snI])hato and frequently 2 per cent of potassium 
8iil])hato. Loss of nitrogen is completely ])revonted in manure treated with this 
snhstance to the ext<*nt of 0.5 per cent aci<lity. Tlu‘. lirpiid manure treated with this 
preservative must be npplie<l to the soil alone. If mixed with the coarser manure a 
loss of nitrogmi in the free state occurs. 

Experiments on beets and bailey with manure treated with superphosphate 
gypsum, A. OLsCilUArKR {Dent. Landiv. Presse, (ISOS)^ Xo. 0(1; ahn. in Centhl. Agr. 
Chem,,28 (1800)^ No. /, p. (12 ),—The author eonelinlcs from his experiments that 
8uperi)ho6phate is not as valuable as a manure preservative as is usually assumed. 
The best results were obtained by the author with manure i)roserved with street 
dirt. 

Farmyard manure, G. F. Day (Ontario Agr. (Jot. and Kjpt. I'arm Hnt. 100, pp. 
24 ).—A popular discussion of this stibject, based partly upon results of investiga¬ 
tions at the cxperiimmtal farm. The topics treated are constituents of ))lants, farm¬ 
yard manure, solid and liquid excrements, influences wliieh affect the couqiosition 
of manure, care of farmyard manure, application of farmyanl manure, and valuation 
of fertilizing constituents iii manure. 

Manures and composts, II. Boikkt (Pumiera el vomposttt. Annenj: Heriftson 
Co., 180S, pp. 24). 

Fertilizer inspection, C. D. Woods (Afaine Sta. PuJ. 4'>, pp. 24). —The results of 
analyses of 1J)9 samples of commercial fertilizers are rcport<*d. The bulletin ahso 
includes a comparison of guarantees and analyses of sam])h‘s collected by the station 
for 3 years, the chief provisions of the State fertilizer law, and a list of maiiufac- 
tuiors complying with the law in 1898. 

'‘A comparison of the results of the analyses of the samples collected by the station, 
with the j)crcentages guaranteed by the manufacturers, shows that, as a rule, the 
fertilizers sold in the State are well up to the guaranty. 

Commercial fertilizers, M A. Sooveld, A. M. Peter, and II. E. Curtis {Kentucky 
Sta. Put, 7(lj pp. 07-102 ).—This bulletin calls attention to the main features of the 
State fertilizer law, gives dirtictions for sampling fertilizaus, diacusstis briefly the 
soleclion of fertilizers for different crops, and reports analyses of 48 samples of ferti¬ 
lizing materials. 

Fertilizer analyses, U. (’. Kkdzie (Michigan Sta. But. 101, pp. 441-426), —This 
bulletin gives an Jlbstract of the State fertilizer law, with an explanation of its 
objects; a schedule of commercial prices, with notes on the valuation of fertilizers; an 
explanation of terms used in fertilizer analyses; a brief discussion of the principles 
underlying the use of fertilizers and of the sources from which nitrogen, phosphoric 
acid, and potash in fertilizers are derived, and tahnlatiHl valiiatious and analyses of 
61 samples of fertilizing materials inspected during 1898. 

Aualyaes of commercial fertilizers, 11. J. Wheeler and 11. L. Hartwell (Rhode 
Jaland Sta. Pul. 48, pp. 13-34 ).—This bulletin deals with changes in the regulations 
regarding' the inspection of fertilizers and cooperation in the work of fertilizer 
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inspection, and gives a schedule of trade values of fertilizing materials, text of the 
Rhode Island fertilizer law as amended March 1, 1898, a list of licensed fertilizers 
sampled by the chemist of the Rhode Island State Hoard of Agriculture, and analyses 
and valuation of 121 samples of fertilizing materials. 

**In May, 1897, the fertilizer law which had been in operation in the State since 
April, 1892, was amended in such a way that the State Hoard of Agriculture, under 
whose authority the inspection had nominally been (u)nducte«l, was released fnmi 
any obligation to cause the work of the inspection to be done at the Rhode Island 
Agricultural Experiment Station, as heretofore.^’ 

This change did not prove satisfactory, and in March, 1898, the law was again 
amended so that the inspection of fertilizers was ])laced in the hands of the board of 
managers of the Rhode Island College of Agriculture and Mechanic Arts. 

Analysis of licensed commercial fertilizers, W. Woi.l (Jf'isrotisin Sta. Rpt. 
1807, pp. 207-^03). —Notes on the commercial forms of the 3 essential elements of 
plant food and on valuation and tabulated analyses and valuations of 11 sainiiles of 
fertilizers licensed in AVisconsin in 1897. 

The different forms of lime for fertilizing purposes and their value and use, 

F. WA<;NKlt ( Irtllschr. Ilayer. Landw. Hath., 3 {ISOS), Tso. l,pp. 1-20). —The different 
forms and sources of lime fertilizers are dcscribiul with reference to Havariau 
conditions. 

Lime, nitrogen, and soda, IT. .1. Wiiekler (Rhode Tnland Sta. Bui. i7,pp. 10). — 
A brief summary of the results of investigations by the station (E. S. R., 9, pp. 933, 
935) on the use of lime, the relative crop-producing p(>wer of different forms of 
nitrogen on acid soils, and on soda as a substitute for potash. 

The basis of the selling price of phosphatic slags, J. Craftiau {Bui. ^tasor. 
Belije Chirn., 12 (1898), No. 9, pp. 328-381). —Discusses fineness and citrate-solubility 
as bases of valuation. 

The drying of superphosphates, A. J*ktekmaxn (Jour. Soc. Ayr. BrahnuUHainaut, 
1898, No. 23). 

The production and utilization of natural nitrates in agriculture, V. AvMf: 
(Rei\ Sii. [Baritf], 4. ser., JO (1898), No. 20, p. 817), —A general discussion of this 
subject. 

Nitrogenous fertilizers—nitrate of soda and sulphate of ammonia, L. Grax- 
DKAU (Jour. Soc. Agr. Brabant-JI ainaut, 1898, No. 20). 

Statistics of production and consumption of nitrate of soda, Maizikrbs 
(VEngrais, 14 (1899), No. 2, pp. 35-37). —The exports and consumption for a number 
of years past are stated. The exports from (Jhile in 1898 are stated to be 1,260,000 
tons. Of this 110,000 tons was consumed in America and 1,040,000 tons in Europe. 


FIELD CROPS. 

Report of the department of agriculture ( Wmhingfon Sta. Bpt. 
1896^ pp. 5-226 ).—The results of experimeuts with wheat, oats, corn, and 
forage plants, and in seediug pastures and permanent meadows are 
rei>orted, and the work of the department is briefly described. 

The experiments with wheat comprised variety tests, trials of differ¬ 
ent depths of plowing, and different rates and methods of seeding. 
Seventy-six varieties of winter wheat and 24 of spring wheat were 
tested. The following varieties of winter wheat, in the order given, 
averaged best for the seasons of 1895 and 1896: White Track, White 
Blue Stem, Seneca Chief, Thiess, Tasmania lied, Turkey, German 
Emperor, and Valley. The results of plowing at different depths 
showed that the yield increased with the depth up to 6 in., while beyond 
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the yield was materially reduced. In the seeding test the wheat was 
sown at rates varying from 2 to 5 pk. per acre. The largest yield was 
obtained from sowing 2 pk. per acre, the next largest from sowing 
and T) pk., and the smallest from sowing 2i pk. Drilling gave better 
results than broadcasting. 

riowing G in. deep for oats gave better results than ])lowing either 3 
or 9 in. deep. Harrowing the soil 4 times before seeding instead of 
only once increased the yield per acre by G bu. On 0 plats oats were 
sown broadcast on the stubble and covered by means of a disk harrow, 
and then 3 of the plats were dragged twice and 3 dragged oiu^e and 
rolled. The results gave a difference of about 3 bu. per acre in favor 
of harrowing or harrowing and rolling. Of 13 varieties White Russian 
I)roduced the best average yield for 1895 and 189(>. 

Twelve varieties of corn were tested to ascertain which kind reached 
the most advanced stage before frost. White dent gave the best 
results, reaching the x)roper stage for cutting before frost and yielding 
about 10 tons of silage per acre. 

The grasses and forage plants grown at the station on exj)erimental 
plats, permanent meadows, and in pastures are enumerated and a num¬ 
ber of them brietiy discussed. 

Fiber flax investigations, F. A. IIunti^by (Washington Sta, BnL 33^ 
pp. 2i^Jigs, i,p/. i).—This bulletin rex)orts culture and variety tests and 
retting experiments with ffax, and describes in a i)opular way the vari¬ 
ous operations which enter into its culture and the preparation of the 
fiber. The results of the culture and variety tests are given in the fol¬ 
lowing table: 

Yield of flax from different varieties of need. 



Varitity of 
Meed. 

When 

sown. 

Amount 
sown per 
acre. 

Plat, 1. 



roundi. 

90 

Plat 2. 


_do ... 

120 

Plat a. 

.do. 

Apr. 17 
_do ... 

150 

Plat 4. 

.do. 

120 

Plat 5. 

JlelgiaD. 

....do ... 

120 

Plat«. 

Rica. 

May 15 
....do ... 

210 

Plat?. 

IJelgiau. 

180 

Plat 8. 

RiL^'l. 

... .do ... 

150 

Plat 0. 

llfiTgian. 

... .do ... 

120 

Plat 10. 

Riga. 

_do ... 

210 

Plat 11. 


....do ... 

180 

Plat 12. 

.dS.. 

_do ... 

150 

Plat 13. 

_do_ 

... .do ... 

120 





Character of soil. 

Yield of 

IIU- 

thre-ahed 
straw per 
acre. 

Pounds. 
3, .545 
3, G82 
4,207 
3, 760 
3,704 

Yield of 
threshed 
straw p(‘r 
acre. 

Pounds. 
2,280 
2,425 
2,980 
2, 608 
2,521 

Yield of 
sei'd per 
acre. 

Sandy loam. 

.do. 

.do. 

.do. 

.do. 

.do. 

Pounds. 

040 

605 

061 

638 

563 


4,344 

3,325 

436 


3,908 

2,720 

057 


4,010 

2,921 

604 

Clay and sandy 



425 

loam. 





4,102 

3,603 

656 

.do_ 



704 

.do. 

4,080 

2,800 

569 


Betting was performed by submerging the straw placed in crates in 
a slow-flowing, clear stream, by anchoring the straw tied into bundles 
in a pool filled with water from the same stream and by placing it in 
special retting tanks. The water in the stream and pool maintained a 
temperature of about 61<^ F. and the retting required an average duration 
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of 14 days. In the retting tanks the temperature of the water was 
kept at lOQo during the day and raised to llO*^ in the evening and 
allowed to fall from 5° to 15^ during the night. These ranges of tem¬ 
perature produced the best results and the retting was usually comi)leted 
in 110 hours. A higher temperature did not hasten the process and an 
average temj)erature of 20^ lower prolonged it to about 145 hours. At 
1500 no retting took place. 

A report on the culture of hemp in Europe ( U. S. .l}epL Agr., Office 
of Fiber Investigations Itpt lliPP- ^9^ figs. 6).—This includes a special 
consular report on the growth of hemp in Italy. The author reviews 
the hemp industry in this country and in France, discusses the kind of 
hemp gro^v^l in different countries, and gives directions for the various 
operations which enter into the culture of hemi)and its preparation for 
market. Notes are given on the cultivation, drying, and cleaning of 
hemp ill Italy. 

The consular report disc.usses Italian hemp culture, describes the 
hemp plant, reports its chemical <!omposition as determined by several 
authorities, and gives full directions for its (uilture and iireparation. A 
plan of crop rotation is given in which the farm is divided into 18 fields 
and each year i\ fields grow alfalfa, 0 wheat, and fi hemp. Notes are 
given on the construction of retting pools. 

The influence of soil moisture and fertility on the develop¬ 
ment of the oat plant, M. Tucker and C. von Seeluorst {Jour, 
Landw.j 16 {ISDS)^ JSo. 1, pp. 53-63 ).—These investigations on the 
development of the difterent parts of the oat plant were carried on as 
I)ot experiments. The pots were 33 cm. high and 24 cm. in diameter, 
and thus gave considerable space for root development. Each iiot 
contained 17,130 gin. of dry soil and 712 plants were grown. The pots 
were divided into 3 series, acc ording to the amount of moisture in the 
soil. At the beginning of the experiment, March 20, the amount of 
water furnished the soil was as follows: First series, 14.35 per cent; 
second series, 15.41 per cent; third series, 16.44 per cent, being 41.6, 
45,2, and 48.8 per cent, respectively, of the water-holding capacity of the 
soil. May 18 the moisture was increased to 47.4 per cent of saturation 
in the second series and 53.2 per cent in the third, and on June 4, \vhen 
the plants were heading, it was further increased in these series to 51.7 
and 63,7 per cent of saturation, respectively. About 1 week later the 
water content in these series was increased to 56.1 and 70.6 per cent of 
saturation, respectively. Potash w^as applied in the form of potassium 
carbonate, phosphoric acid in the form of monocalcic phosphate, and 
nitrogen in the form of sodium nitrate in amounts shown in the table, 
which also summarizes the results. 
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Effects of different amounts of soil moisture and fertilizers on the derelopmi'ul of the oat 

plant. 


Plant IVmhI iK*r pol. 


i 


First series. 


Second series. 


Third series. 


Wei^hti 
of I 
routs. 


Weight 
of grain 
and 
straw. 


I Batio 
of roots 
,to grain 
I and 
I straw. I 


roots. I i and 

1 I straw 


Weight 

of 

roots. 


Weight! 
of grain 
and I 
straw. 


Katio 
of roots 
to grain 
and 
straw. 


Check.- 

J'otush, 1 gm.; phos. acid, 


Potash, 1 l^in.; phos. acid, 

1 gill.; nitrogen,! gin ... 
Potash, 1 gill.; phos. acid, 

1 gin.; nitrogen, 2 gin ... 
Potash, 1 gm.; nitrogen, 1 

SOI . 

' Potash, 1 gin.; nitrogen, 1 

gill.; phos. acid, 2 gm- 

Phos. acid, 1 gin.; nitro¬ 
gen, 1 gm. 

Phos. acid, 1 gm.; nitro¬ 
gen, 1 gm.; potasli, 2 gin. 


iinnna. Grams, 

7.07 j 41.5 I 1:5. 41 


10. 78 
10. 07 
10. 97 


07.5 : 1 ;0.20 

08.5 ; 1:0.80 

I 

68.5 '1:6.24 


5.09 
10. 68 
10.06 
11.50 


38.5 . 1: 0.75 

79.2 1:7.41 

75.5 1:7.08 

74.0 1:0.43 


Grams., Grarns.i 


5. 27 1 

47.2 

1 : 

8.95 

8.27 > 

83.6 

1 

10.10 

7.11 

93.4 

1 

13.13 

8.51 

94.0 

1 

11.04 

4. 38 

40.0 

1 

9.13 

8.95 

108.0 

1 

12. 07 

6.65 , 

101.5 

1 

15.26 

8.64 

99.5 

1 

11.51 


I 


Gra ms. 
7.28 

8.40 

7. 62 

9.10 


Grains. 

08. 5 I 1; 0. 41 

99.5 I 1:11.84 

119.5 i 1:15 08 

135. Oil: 14.83 


8.12 


03. 5 1: 7. 82 


8.60 1 

127.5 ,1:14.82 

9.03 

126. 0 1:13. 95 

7.27 1 

117.5 ! 1:16.16 


Most of tho plants were ripe August 9, but the plants grown in ptits 
which received no fertilizer and those whudi received only potash and 
uitrogen were not ripe until August 10. In general the increase in soil 
moisture increased the develoiiment of the iiarts of the iilant above 
ground and decreased the development of the roots. The fact that the 
soil with the lowest moisture content favored root develoiiment is con¬ 
sidered due to hydrotropism. The idants which received no phosphoric 
acid showed the least root development and gave the smallest yields. 
The authors conclude that increase in soil moisture diminishes root 
development and that fertilizing increases it, but that these 2 factors 
acting in conjunction increase the yield. 

Experiments with oats, J. Duggar {Alabama Sta. BuL 
pp. 157-180 ).—The experiments with oats here reported consisted of 
variety and fertilizer tests and investigations on the time of sowing, 
rotations, and the prevention of smut. 

Five varieties of oats imported from France were compared with 
varieties obtained from seedsmen and Ked Bust Proof oats grown at 
the station. All varieties except one were sown at the rate of 14 lbs. 
per acre on ^Tovember 10, 1896, and all plats were Vi an acre in 
size. The foreign varieties were evidently spring oats, and only one, 
Gray Winter, proved hardy, and has for 2 years ranked well among the 
varieties tested. Virginia Gray and Bed Bust Proof, both American 
varieties, produced the best yields of grain. Seed from the varieties 
tested in 1890 and of a few additional varieties was sown November 6, 
1897. Ill the same held spring and fall strains of Bed Bust Proof oats 
were tested. Bed Bust Proof, Beardless, Hatchett Black, and Gray 
Winter, in the order given, produced the most grain. Bed Bust Proof 
yielded 30.8 and Gray Winter 19.5. There was practically no differ¬ 
ence between the spring and fall strains of Bed Bust Proof oats, which 
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iii considered due to a mild winter. Of 7 varieties sown February 17, 
Burt, May, and Bed Rust Proof were most productive, yielding 
41.4, 35.1), and 30.0 bu. per acre, respectively. The yield of Red Rust 
Proof is the average of 2 plats. The varieties grown as Burt and May 
appeared to be identical. The winter varieties, Virginia Gray, Meyer 
Turf, Black Belgian Winter, and Black Mesdag, failed. The Black 
Belgian Winter oats produced no grain at all. In the experience of 
the station Red Rust Proof is the only general purpose variety for that 
locality, although Meyer Turf, Virginia Gray, Delaware Winter, and 
Gray Winter were found to be hardier. Burt ripened 1 to 2 weeks 
before Red Rust Proof sown on the same date in the spring and only 
1 to 3 days later when this variety was sown in the fall. Red Rust 
Proof matured 12 to 10 days earlier when sown in November than 
when sown iu February. Meyer Turf, Virginia Gray, and Gray Winter 
matured 10 to 12 days later than Red Rust Proof, and Hatchett Black 
matured between Red Rust Proof and Meyer Turf. 

Three experiments were made on fall and spring sowings with Red 
Rust Proof oats, the average results showed that oats sown in Novem¬ 
ber yielded 0.8 bu. of grain and 531 lbs. of straw per acre more than 
oats sown in February and March. The average date of harvesting 
the spring-sown crop was June 12, and of the fall-sown crop May 26. 

Oats grown after cowpeas, the vines having been idowed under, pro¬ 
duced 10.4 bu. of grain and 229 lbs. of straw x)er acre more than oats 
grown after German millet plowed under as a fertilizer. On a series 
of 6 plats velvet bean vines, velvet beau stubble, cowx)ea vines, cowi)ea 
stubble, (jrab grass and weeds, and German millet stubble were plowed 
under. The i)lats were then fertilized with 220 lbs. x)er acre of acid 
phosphate and 44 lbs. muriate of potash and sown to oats in the fall. 
The average yield of oats x^er acre was 33.6 bu. after velvet beans, 31.6 
bu. after cowpeas, and 8.4 bu. after crab grass and weeds and German 
millet. There was a gain of 24.2 bu. of oats and nearly of a ton of 
straw x^er acre as a result of growing leguminous instead of uonlegu- 
minous crops during the x>receding season. The x>iats on which the 
velvet bean and cowpea stubble had been plowed under x^roduced bet¬ 
ter yields than those on which the vines were plowed under. This is 
believed to bo due to the fact that the vines were not proijerly buried 
by the plow and that the stubble ground made a better seed bed. 
Three series of experiments, 2 with fall-sown oats, and 1 With sx)riug 
oats were made to determine the best time of applying nitrate of soda 
as a top-dressing. In all cases the application was more eftective when 
applied in March than when used in the latter part of April. 

Four plats were sown to oats after having been fertilized with com¬ 
plete fertilizer and 2 of the plats received in addition 660 lbs. slaked 
lime per acre. There was a difference of 12.9 bu, per acre in the yields 
in favor of the limed plats. One thousand pounds of quicklime per 
acre, applied as a top-dressing after being slaked, effect^ no gain on 



740 


EXPERIMENT STATION RECORD. 


poor sandy soil. A cooperative fertilizer experiment with oats sown in 
February failed on account of dry weather. The plats receiving kainit 
offered the greatest resistance to the drought and produced the largest 
yields. 

Equal quantities of seed oats by weight were sown on 2 plats of poor 
sandy soil. The seed for I plat had been scalded in water at 130 to 
135° F. for 10 minutes. Tlie untreated seed yielded 13.1 bu. and the 
treated seed 14.2 bu. per acre. The heads on both plats were counted 
and it was found that on the plat with untreated seed 5.9 per cent of 
the heads were destroyed by smut and no smut was found on the other 
plat. Complete directions are given for the Jensen or hot-water treat¬ 
ment for the prevention of smut. 

The influence of depth of planting on growth and productiveness 
of potatoes, B. S. Coff ( Wisconsin (ita. lipt. 1897, pp. 306, 307 ).—An 
experiment was conducted to determine the influence of depth of plant¬ 
ing on productiveness, size, and manner of growth of potatoes. Twenty- 
five hills of Burbank potatoes were planted May 22, at different deptlis. 
The seed tubers were planted whole, one in a place, 2 ft. apart, in rows 
ft. apart. Ordinary cultivation was given, and the crop was har¬ 
vested October 13 to 14. The results obtained are given in the fol¬ 
lowing table: 

liendtH of planting potatoes at different depths. 


Depth plant 0(1. 


2 inches 
4 inches 
6 inches 


Hilla 

Tuborfl 

AA'cragft 

Average 

gernnuat- 

protrud* 
ing from 

mini ber 
of tubers 

weigliT of 
tiuiers 


soil. 

_ 

])er liill. 

per bill. 

1 ^ 

Fer cent. 

Far cent. 


i Found. 

100 

8.4 

6.6 

0.58 

U6 

•8 i 

5.4 

1 .62 

88 

.0 

0.2 

i .3. 


Average 
depth to 
deepest 
tubers. 


Inches. 


P 


Growing rye after potatoes, M. Fisohee {Fiihling's Landic. Ztg., 
47 {1898), Ao. 18, pp. 702-706 ).—It is stated that rye grown after 
potatoes frequently gives an unsatisfactory yield, which is believed to 
be due to the fact that a hoed crop like potatoes leaves the soil too loose 
for the rye i)lant. To ascertain whether this belief is correct rye was 
grown on 10 plats on which fertilizer experiments with potatoes had 
been made the previous year. Two of these plats were fertilized with 
nitrate of soda, 2 with lime, 3 with barnyard manure, 1 with Thomas 
slag, and 2 receiving no fertilizer. The best yields were obtained from 
the plats which were fertilized with nitrate of soda. From the results 
obtained it i#concluded that the mechanical condition of the soil is not 
the direct cause of trie unsatisfactory yields of rye when grown after 
potatoes, but that the potato, especially when it remains in a growing 
condition nearly to the time of harvesting, uses most of the available 
nitrogen and leaves an insufficient supply to enable the rye to make a 
good growth. 
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The growth and use of the rape crop, J. A. Oraio (Wiscomin 
8ta, Rpt 1897j pp. 56-71^ jigs. 3 ).— ^This article gives complete and 
detailed instrnctioiis for the culture and use of the rape crop and 
reports the results of cutting rape for soiling purposes. The limits to 
the growth and use of rape are pointed out, the different varieties 
described, and directions given for the seeding, cultivation, and use of 
the crop. 

A half-acre i)lat of rape was used for soiling purposes and furnished 
feed for one month beginning August Id. The rape wavS cut close to 
the ground and owing to the lateness of the season did not make a 
heavy second growth. A number of trials were made with different 
methods of cutting and twisting the plants. Kesults are given in the 
following table: 


Bciiulis of different methodn of twisHnff and cutting rape. 


Motliod of treatment. 


Yield. 


Total. 


Aug. 29. 

Sept. 29. 

Nov. 8. 



J^OKflds, 

Pounds, 

Pounds. 

1 ounds. 

Five rows twisted 8 in. from fjroiind. 

253 

157i 

159.V 

569i 

0.33 

Five rows cut S in. from ju;r(nnul. 

273 

209^ 

15.35 

Five rows cut 4 in. from ^^ruuiul. 

293 

Not cut. 

43U 

724! 

Five, row H cut close to ^rroiind. 

343 

Not cut. 

296 

G39 

1 


In this tost cutting rape 4 in. from the ground gave the best results. 
Cultivation immediately after each cutting is recommended. 

Another experiment was made to determine the best time for cutting 
the crop. The following !esults were obtained: 


Besulfs of rutting rape at diff'ennt times. 



First cutting. 

Second cuttinj?. 

Tiiird cutting. 



Date. 

Yield. 

Date. 

Yield. 

Date. j 

Yield. 


Platl. 

Plat 2. 

Plats. 

June 25-July 1 

Julv 2-8. 

July 9 45.... 

Pbunds. 
3,062 
4,081J 
2,039 

Auff. 6-12 
Aug. 13-19 
Aiiff. 20^26 1 

1 

Pounds. 
2,389! 
1,708 
1,443 

Pounds. ^ 

! Oct. 22-28 . 2,218 

0» t. 29-NoV. 4.1 1,987 

Too light for rutting. 

Pounds, 
7,669^ 
7, 11% 
4,382 


The author concludes that rape sown as early as possible, cut 4 in. 
from the ground, and cultivated frequently, will furnish 3 cuttings 
during the summer and fall. 

Special report on the beet-sugar industry in the United States, 
1897 ( U. S. Dept. Agr., Special Report on the Reet-augar Industry in 
the U. 8., 1897, pp. 240, figs. 2, maps 2). —This publication is a compre¬ 
hensive report of the conditions of sugar-beet culture and beet-sugar 
manufacture in the United States in 1897. The results of analytical 
and experimental work, and statistics concerning the production of beet 
sugar and the cost of producing sugar beets are given. 
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Report of the chemist^ H. W. Wiley (pp. 1-160).—This report gives a 
bibliography of Department publications on the sugar-beet industry, 
reviews in general the work of the Department and the experiment 
stations with sugar beets, and reports the results of analyses made in 
the chemical laboratory of the Department and at different experiment 
stations. The climatic conditions are considered in general and the 
probable areas suited to beet culture are shown on a map. The average 
rainfall for the months of April to October, inclusive, at different places 
in 11 States east of the Mississippi are tabulated, and the conditions 
of temperature and precipitation of particular localities throughout the 
country are noted. The following table gives the results of analyses 
of beets for States from which 10 or more samples were obtained: 


Composition of sugar hects grown in different States, 1897. 



N umhor 

Number 

Aver 

age results. 

Maxima. 

Minima. 


of 



Sugar 

Purity 

Sugar 

Puritj- 

Sugar 

Purity 


samples. 


Weight. 

in the 

coeth- 

in the 

coelli- 

in the 

coeffl- 





beet. 

cient. 

beet. 

cient. 

beet. 

cient. 




Ounces. 

Per ct. 


Per ct. 


]*er ct. 


Coloradi}. 

174 

26 

20 

13.6 

76.7 

20. 9 

88.1 

4.1 

63.4 

lUinois. 

32 1 10 

17 

13.1 

75. 5 

21.2 

86.8 

8. 3 

67.7 

Tiuliaua. 

103 

17 

14 

13. 1 

78.9 

19. 1 

88.4 

7.8 

71.3 

Iowa. 

130 

38 

18 

13.3 

73.7 

19. 0 

87.4 

6.1 

65.9 

Kansas.. 

41 

12 

27 

11.4 

73.8 

17.8 

85. 3 

6.6 

65.7 

Maryland. 

29 

9 

19 

11.4 

79.1 

15.7 

85.7 

3.2 

66.8 

Micrii^^an. 

450 

22 

22 

14.7 

81.1 

20. 2 

91.0 

4.1 

fi7. 9 

Minnesota. 

40 

15 

24 

11.0 

79. 2 

17.7 

86.3 

6.9 

67.5 

Missouri. 

324 

; 90 

20 

11.7 

73.5 

19. 8 

86.1 

3.6 

57. 8 

Nobruska. 

13 

1 ^ 

29 

12.9 

76.9 

17.3 

80. 2 

8.5 

73.0 

Kovada. 

21 

' 6 

1 18 

18. 3 

81.4 

20.8 

85.5 

16.0 

75.4 

New Jeisey. 

31 

1 8 

1 16 

14.2 

i 81.4 

18.7 

90.1 

8.6 1 

67.8 

New Y(>rk!. 

225 

27 

21 

15.0 

1 82.4 

22.6 

90.6 

9.0 

70.8 

Oliio. 

68 

32 

22 

13.8 

1 79.1 

18.7 

89.9 

5.6 

63.1 

Pennsylvania. 

59 ; 12 

18 

13.8 

79.5 

19.6 

89.2 

i 7.1 ' 

65. 0 

South Carolina. 

13 

8 

1 17 

9.9 

79. 9 

13. 7 


3.8 ! 


Tennessee. 

17 

5 

i n 

10 8 

71.9 

14.9 

74.1 

1 5 6 

69.8 

Texas . 

11 

8 

22 

12.0 

76.5 

14.7 

80.1 

His 

72.3 

lUah. 

35 

7 

1 20 

14.3 

i 81.1 

! 20.2 

90. 5 

9.1 ! 

70.6 

Virginia. 

34 

21 

21 

11.6 

76.2 

1 15.5 

83.3 

5.6 

65.4 

Washington. 

34 

1 10 

27 

13.7 

80.7 

19. 9 

89.7 

5.8 

07.0 

West Virginia. 

14 

6 

19 

15.4 

80.4 

18.9 

1 88.8 

11.9 

09.1 

Wiseonsin. 

42 

8 

15 

15.8 

' 83.3 

19.5 

, 88.2 

11.5 

71.4 

Wj'oming. 

34 

0 

19 

17.2 

82.3 

24.3 

02. 1 

9.1 

70.2 


The analytical data presented in the table are elucidated by a brief 
discussion of them for each State, suj)plemented by a summary of the 
results obtained by the experiment stations in the different States. 
Suggestions based on some of the data obtained are made on the 
iutiuence of temperature on the quality of sugar beets, and in this 
connection the significance of the theoretical tbermal belt suitable to 
the growing qjt*.sugar beets is pointed out. The use of sugar beets and 
beet pulp as cattle feed is discussed, with a review of feeding experiments 
in this line, and the results of analyses of diffusion pulp are quoted. 
Data collected in previous years from cultural tests of sugar beets in 
various States are summarized in tables. 

The investigations in seed production carried on under the direction 
<if the Department of Agriculture at the New York State, Indiana, Wis¬ 
consin, Iowa, Kentucky, and Tennessee stations are described for each 
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station. A number of varieties of higli-grade beets were grown at each 
station and analyzed, and samples were also sent to the Department 
laboratory for analysis. The most satisfactory results were obtained at 
the New York State Station. The classification of the beets of each 
variety based on the sugar content is given in the following table: 


Classification of sugar heets of different varieties grown at the New York Station at Geneva, 


Variety. 

Kumber 

of beets 1 
sugar 

laving CO] 
from— 

ntents of 

i 

18 per 
cent and 
above. 

Maximum 
polariza- 
tions of in- 

Minimum 
polariza¬ 
tions of in- 

15 to 10 

i 16 to 17 

17 to 18 

dividual 

dividual 


per cent. 

per <5ent. 

per cent. 

beets. 

beets. 






Per cent. 

Per cent. 

Whit-e Improved Imperial Elite — 
Vilmoriii La IMuh Kiclio. 

65 

20 

23 

4 1 

19.6 

11.6 

7 

16 

.'{2 

94 ; 

23.4 

13.4 

Vilwiorin Improved, Schuyler Seed.. 

4 

8 

5 

3 

18.8 

12.4 

Domesniay. 

Vilmoriu Improved Elite (I)ippc 

11 

14 

5 

40 1 

22 

1 

9.6 

Jlro.'i.). 

Hi^h Irrade Commercial Kleiiiwaii- 

1 

4 

5 

47 i 

21.6 

10.6 

zleheiier. 

19 

30 

64 

107 I 

1 22 

13.6 

Kleiuwanzleheuer (Holland). 

0 

1 

9 

50 

22.2 

18.4 

Kleinwanzlehener Elite. 

0 i 

15 

24 

105 1 

22 

14.6 


The work of the experiment stations reviewed in this publication has 
been abstracted from the bulletins of the respective stations. 

Report of the special agentj O, F, Saylor (pp, 101-240).—This is a com¬ 
prehensive presentation of the conditions of the sugar-beet industry in 
the United States in 1807, the methods in vogue to aid its growth, and 
the natural resources and commercial advantages and opportunities 
which exist and tend to make it a profitable field for labor and capital. 
The author discusses in a popular way the exjieriments in growing 
sugar beets in 1807, the region adaiited to the culture of the sugar beet, 
and the factory requirements with reference to the quality of the beets 
and the materials used in the manufacture of beet sugar. General sug¬ 
gestions are given on the various operations connected with the grow¬ 
ing of sugar beets, and statistics are presented on tlie consumption of 
sugar in the United States and leading European countries and the 
beet-sugar industry in Germany for the years 1802 to 1895. The expe¬ 
riences and observations of factory officials and operators and successful 
sugar-beet growers, obtained through a series of questions concerning 
their work, are reported. The cost of growing sugar beets and the cost 
and running expenses of factories are estimated in detail. Notes are 
given on the by-products of beet-sugar manufacture. 

A soil study of sugar beets, W. P. Heajiden {Colorado 8ta. Bui. 
46^ pp. 63 ).—This bulletin presents the results of a study of the effects 
of alkali on the composition of the sugar beet. The experiments were 
made to determine the effects of the accumulation of various salts on 
or near the surface of low or poorly drained lands under irrigation. 
The soil on which they were conducted varies from a gravelly loam to 
a fine alluvium with a calcareous subsoil, being very retentive of water 
16130—No. 8-4 
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to a depth of ft., where it is underlaid by a stratum of clay practi¬ 
cally impervious to the water which fills the gravel below. The salts 
mentioned as present in the soil are sodium chlorid, sodium carbonate, 
sodium sulphate, magnesium sulphate, and calcium sulphate. Check 
plats were located on good soil presumably free from alkali. 

After irrigation or other favorable conditions incrustations of soluble 
salts i in. in thickness formed on the surface of portions of the iilat on 
which the sugar beets were grown. The ground was jdowed and sub¬ 
soiled to a depth of 14 in., and the seeds were drilled in rows 2 ft. apart. 
From the analyses of the beets produced the author concludes that the 
effect of the alkali upon the sugar content was not detrimental. Beets 
were analyzed each week, from September 2 to October 13, to test the 
increase in sugar content during the ripening i)eriod. The most marked 
increase was found to have occmrred from October 6 to 13. ‘^This 
change which we speak of as the maturing of the beets makes a differ¬ 
ence of from 2 to 3 per cent.’^ Beets left in the ground and protected 
against severe freezing did not show a loss in sugar or in weight. 

Analyses were made to determine the distribution of sugar in the 
beets and the effects of freezing and drying. Jt was found that the 
difference in the average percentage of sugar in the thirds of beets, 
taken by weight, was less than 2 per cent in favor of the middle and 
lower thirds, but the coefficient of i)urity was practically the same 
throughout. The percentage of sugar in the c.rown was about 1 per 
cent less than in the rest of the beet, while the coefficient of purity 
was but little lower. Freezing without subsequent thawing did not 
seem to affect the quality of the beet, while drying increased the per¬ 
centage of sugjir, but was accomx)auied by an actual loss of sugar. 
The loss in drying amounted to about 5 per cent during the first 24 
hours, but it fell to about 2 per cent* at the end of 5 days, and then 
remained practically constant for the next 12. 

It was shown in these experiments that the weight of the leaves was 
equal to about 87 per cent of the weight of the roots. The weight of 
the loaves did not increase materially during the last 0 weeks of the 
growing season, but the weight of the root increased by 84 per cent of 
its weight at the beginning of the period, September 2, or 39 per cent 
of the weight of the mature beet. The presence of alkali slightly 
increased the weight of the leaves but had no marked influence on the 
maturing of the crop. From the results of numerous analyses of the 
beets, which^, are given in tables, it was found that the presence of 
alkali had had no influence on the amount of dry matter, and that the 
dry matter other than sugar decreased as the formation of sugar in 
the beet progressed. The dry matter of the upper third of the beet 
was a little higher than in^ the other two-thirds. 

As shown by the ordinary fodder analysis, the presence of alkali 
increases the percentage of ash and crude protein and decreases the 
percentage of nitrogen-free extract. The alkali had a greater effect 
upon the composition of the beet than npon that of the leaves^ The 
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mature beet as grown in these experiments contained about 1.1 per 
cent of asb and the leaves a little more than twice as much. The effect 
of alkali was to increase the percentage of ash in the roots by about 2 
per cent of the dry matter. The ui>per tliird of the beets was found 
to contain a higher percentage of dry matter than the other two-thirds, 
but the dry matter of the lower third was richer in ash than that of 
either of the other two. The author states that he failed to find any 
relation between the percentage of sugar and the i)erceutage or com¬ 
position of the ash. 

The character of the soil did not seem to affect the composition of 
the ash which is believed to be very constant; the analyses show the 
following approximate percentages: Sulphuric acid, 3.5; i>hosphoric 
acid, 7 to 9; alkalies, 48 to 52; lime, 2 to3; magnesia, 0; clilorin, 11.50 
to 14.50; carbon dioxid, about 15. The ash of the leaves contained 
from one-third to one-fourth as much phosphoric acid, from 2 to 3 times 
as much chlorin, a little more lime, about one half more magnesia, and 
about less alkalis than the ash of the roots. 

Four series of tests were made to determine the effect of some of the 
salts found in the soil on the germination of difterent varieties of beet 
seed. The salts were used separately and in conjunction, in quantities 
varying from 0.01 to 1 per cent of the air-dried soil in which the seed 
was germinated. The first series of tests was made with sodium car¬ 
bonate, the second with sodium sulphate, the third with a mixture of 
these two, and a fourth with magnesium sulphate. Seeds were germi¬ 
nated in ordinary glass tumblers. It w^as found that the beet seed 
germinated freely in soil containing 0.1 i)er cent of sodium carbonate, 
but the young plants were injured in soil containing only 0.05 per cent. 
The influence of sodium sulphate was less marked, but it proved inju¬ 
rious when present in larger (juantities than 0.8 per cent of the air- 
dried soil. When both of these salts were present in equal quantities, 
the action of the carbonate was not influenced perceptibly. One per 
cent of magnesium sulphate retarded germination, and the presence of 
sodium salts hastened it. Of the varieties tested in these experiments 
Vilmorin seemed to be most sensitive to the action of the alkali. 

New Mexico sugar beets, 1897, A. Goss {New Mexico Sta. BuL26^ 
pp, 71-113j pi. J ).—This bulletin presents the results of culture experi¬ 
ments with sugar beets, carried on at the station and in 14 of the 18 
counties of the Territory. Popular directions are given for the various 
operations in sugar-beet culture, including irrigation, and statistics 
concerning the sugar industry are tabulated. 

The average results at the station with different varieties of beets 
harvested at different dates were as follows: Beets harvested September 
15 averaged 1.22 lbs. in weight, 11.03 per cent sugar in the juice, and 
78.8 in purity; beets harvested October 14, 1.53 lbs. in weight, 12.47 
per cent sugar in the juice, a!id 79.4 purity; and the beets harvested 
November 16,1.71 lbs. in weight, 13.89 per cent sugar in the juice, and 
77.2 purity. 
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The beets in the samples from the 14 counties averaged 1.83 lbs. in 
weight, 14.4G and 13.74 per cent sugar in the juice tmd the beet, respec¬ 
tively, and 77.0 in purity. Fourteen samples from San Juan County 
gave an average of 10.4G per cent of sugar in the juice and 81.3 purity, 
the beets averaging 2 lbs. in weight. The samples from Taos County 
showed an average sugar content in the juice of 17.42, a purity of 80.7, 
and an average weight per beet of 1.17 lbs. 

On a series of plats at the station beets were harvested and analyzed 
each month from September to March, inclusive. ‘‘ Tlie beets did not 
attain their full sugar content until the middle of November, and . . . 
The sugar content remained practically constant from that time until 
the middle of February. In March the sugar had begun to decirease, 
due, doubtless, to the fact that the beets had started to grow.” 

Analyses were made of beets varying in weight from ^ to Of lbs. It 
was found in general that the sugar content and the i)urity decreased 
as the size of the beets increased, ranging from 1G.2 per cent sugar and 
82.2 purity in the j;-lb. beets to 8.8 per cent sugar and GG.2 purity in the 
Of-lb. beets. 

Fifty well-formed beets, dug November 18, were divided into i) equal 
lots, kept at an ordinaiy room tem])erature and analyzed at different 
periods, to study the effect of drying. Tlie results are given in the 
following table: 


Suf/ar coninil and purity of anyar hevin as affeA ied hy drying» 



Average 

woiglit 

lier 

ill fresh 
KUinple. 

Sugar in 
.iuieo. 


Docreaso 

Increase 

Aiifflyml aftor liarvcHliiig. 

Parity, j 

in water 
content. 

ill sugar 
cuiitont. 


Poiauh. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

0 days. 

1.44 

14.3 

84. 1 

0. 

0. 

6 days . 

J.56 

15.9 

79.0 

9.0 

11.2 

15 days. 

1.52 

18.5 

81.1 

21.7 

22.7 

21 tlays. 

1.51 

20.0 

82.3 

25. 9 

28.5 

28 days. 

1.46 

21.5 

81.8 

33.7 

33.5 


Tt is stated that lo tons of sugar beets per acre remove from the land 
105 lbs. of ]) 0 ta 8 h, 30 lbs. of phosphoric acid, aud 00 lbs. of nitrogen; 
and that 30 bushels of wheat per acre remove in the grain and straw 
28 ibs. of potash, 23 lbs. of phosphoric acid, and 45 lbs. of nitrogen. 

The importcince of the right amount and the right distribution 
of water in crop production, F. H. King ( Wisconsin 8ta. Rpt. 1897, 
pp.i‘l(i-2.'n, jl(^s.9 ).—Experiments with supplemental irrigation at the 
station during 3 years have shown that as a rule the natural supply of 
water (rainfall) is not sufficient for the maximum yields of the ordinary 
farm crops. This article summarizes the results of experiments along 
this lino on barley followed by clover, i>otatoes, and com. 

Barley .—In the experiments with barley in 1897, the rainfall of 6.81 
in. was supplemented by 4.16 /n. of irrigation water (2.32 in. applied 
June 17 aud 1.84 in. applied July 9). The results indicate that the 
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amount and distribution of rainfall during this season was such as to 
give nearly the maximum yield of barley; so that there was little dif¬ 
ference between the yields on the irrigated and uuirrigated plats. The 
clover following the barley, however, was decidedly benefited by irri¬ 
gation. This crop received 3 additional irrigations (July 23, August 
20 , and September 8), amounting in the aggregate to 12.84 in. 

The result of these 3 irrigations was a second crop of barl(‘y and clover mixed, 
which was cut and put into the silo September 22, weighing 6,552 lbs., from 25,330 
sq. ft., or 1.36 tons of hay per acre, containing 15 per cent of water. AVith the rain¬ 
fall of this year this crop would have been nothing, and there would have betm a 
much poorer stand of clover. 

Clover ,—The rainfall during the season of growth of tlie clover was 
9.44 in. This was supplemented by 5.85 in. of irrigation water, divided 
between May 18, June 1, July 7, and July 22, making the total amount 
of water which the clover crop received 15.29 in. The total yield of 
hay in 1897 was 4.43 tons, the second e.rop being 1.8 tons. ‘‘It is safe 
to say that with plenty of water, either as rain or irrigation, both the 
first and second crops of hay may easily be made double what is 
usually realized.” 

Potatoes .—III these experiments Rural Kew Yorker potatoes were 
planted ill rows 30 in. apart, with hills 15 in. apart, and Hurbank pota¬ 
toes were planted 30 in. apart both ways. Alternate groups of 0 rows 
were irrigated in each case, the Rural Kew Y^orkers receiving 8.25 in. 
of water July 20, 21, August 19, and September 8; the Burbanks 6.79 
in. on the same dates, making, with the rainfall of 11.49 in., 19.71 and 
18.28 in. respectively of total water. The gain due to irrigation was 
126.2 bu. per acre in case of the Rural New Yorker and 117.1 bu. in the 
ease of the Burbanks, The results also show that water applied to 
one side of the row (half irrigation) “does not prodiufe the maximum 
results, the mean loss , by half irrigation being for the 2 years and 4 
sets of trials 70.3 bu. of merchantable potatoes per acre, while the 
mean gain for fall irrigation over no irrigation w as 105.8 bu. per acre. 
“ In the case of the rows of potatoes next to the half irrigated ones the 
mean yield was increased by the watering 7.0 bu. per acre. It is plain, 
therefore, from thCvse two years^ work that plenty of water at the right 
time is indispensable to the largest yields of potatoes.” 

It was observed that tip burn did less injury on the irrigated xilats 
than on those which were not irrigated. 

Corn .—Plats which have not been fertilized since 1894 have been 
planted continuously from 1894 to 1897, one-half in flint corn, the other 
half in dent corn. The rainfall, which ranged from 4.48 in. in 1895 to 
15.02 in. in 1896, was supplemented by irrigation water amounting to 
from 5.7 in. in 1897 to 26.6 in. in 1895. The yield was invariably 
increased by the supplemental irrigation, showing that in none of these 
years were the amount and distribution of rainfall such as to produce 
the maximum yield of corn. In these experiments the elfect of the rate 
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of planting was also studied. Corn was planted in rows 44 in. apart 
and in hills 15 in. apart at rates of 4, 3, 2, and 1 stalk to the hill. 

The maximum yield of feed per acre was secured with 3 stalks in a hill when the 
natural rainfall fed the crop, and also when this was supplemented with a little more 
than 7 in. of water by irrigation. So, too, the smallest yield of dry matter per acre 
was secured in every one of the 4 cases where the 1 stalk was planted every 15 in. 
with rows 44 in. apart (E. S. K., 9, p. 595). 

^When the yields of shelled corn per acre are compared it will be seen that a 
somewhat dilForeut relation holds, the largest amount with the white dent being 
produced where there were but 2 stalks every 15 in.; but with the smaller variety 
of Pride of the North dent the largest yield of corn coincided with the largest yield 
of dry substance where irrigation was practiced, but where the natural rainfall pro¬ 
duced the crop the largest amount of shelled corn was associated with the thinnest 
seeding, and it is a noteworthy fact that this yield is almost as large as where the 
wajber was applied, showing that with so thin a stand there was nearly water enough 
in the season’s rainfall for maximum yields.” 

Analyses of the grain indicate that the thinnest seeded corn was 
somewhat the richest in nitrogen. 

Cost of irrigation in 1897 .—With an ordinary farm engine using coal 
at $5 per ton, 28.87 acre-in. of water per ton of coal was raised 26 ft. 
through a O iu. pipe, at a cost of 17.32 cts. per acre-inch. With a 
2 ^-horsepower gas engine, using gas costing $1.26 per thousand feet, 
the cost of raising the water 12.85 ft. was 15.75 cts. per acre-inch. 
‘‘These results make it appear safe to say that water can be i^umped 
to a height of 26 ft. under conditions similar to ours at a cost for fuel 
not to exceed 20 cts. per acre-inch.’^ 

Water used by crops in Wiscomin .—This is a continuation of previous 
investigations on this subject (E. S. K., 8, p. 293), both in the plant house 
and in the field. The investigations have included experiments with 
corn, oats, clover, and potatoes. The results are summarized in the 
following table: 


Wattn' used by dijf'erent crops in Wisconsin. 


Crop. 

Number 
of trials. 

Water ro- 
, qiiired per 
ton of dry 
matter. 

Corn in tlie Aeld. 

8 

44 

Acre-inthes. 
2.433 
2.386 

Corn ill plant houHo... 

Difforenoo. . 

.047 

Oats in the Aeld... 

8 

12 

6.011 

4.535 

Oats in plant bolliho. 

Difference. 

.476 

Clover in the Aeld. 

Clover in plant bouse. 

24 

22 

5.345 
5.005 

Difference. 

.840 

Potatoes in the Aeld. 

8 

6 

4.283 

2.618 

Potatoes in plant house. 

Difference. 

1.665 
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‘^It will be seen that, except in the case of the potatoes, the difference between the 
amount of water used in the field and in the plant house is relatively small. In the 
(*aso of the potatoi'S the large difference is due to the fact that in the field trials the 
plants did not develop perfectly/^ 

Tlie completeness with which the water is utilized by crops in the 
field and in the plant house is briefly discussed. 

Agriculture in Russia, C. Coukkikre (Jour, Agr. l*rat.y 1899^ i, No, lypp,22S4 ),— 
A note on the conditions of Russian agriculture. 

Woburn Experimental Farm: Tabulated results of experiments, J. A. 
VoKLCKER (Jour. Boy, Agr. Soc, Englandy S, Her,^ 9(189S),pt, 4, No. 3Gy pp. 078-7JG). —The 
results of rotation tests and experiments on the continuous growth of wheat and 
barley for the years 1877 to 1897, inclusive, are giv<m in tabh‘8 and the plan of the 
experiments is briefly outlined. .An account of some of this work has been noted 
from a previous volume of this publication (E. S. K., 9, p. 199). 

Reports of the department of agriculture and horticulture, F. A. Huntley 
(Idaho Sta. Bul.loypp. 145-149). —'fliis repori. briefly outlines the work performed in 
the line of agriculture and horticulture by the station in 1897 and presents plans for 
the work during the season of 1898. The work consists mainly of variety, and cnl- 
ture tests of grain, grasses, and garden crops. 

The castor-oil plant (Jour. Jamaica Agr. Soc., S (189S)j No, Uypp. 528-530). —Notes 
on the culture of the plant and the preparation of the seeds for the oil mill. 

The culture of coffee in Mexico, H. A, Tuknbull (liol. Bepub, McxicanOj 2 (1898), 
pp. 1G1-109).—A popular article describing the cofiee industry of Mexico. 

A few hints on maize growing, II. A.Takdent (Queemland Agr. Jour,, 3 (1898), 
No.G,pp. 4ll-420,pU. 2, figs.4), —Notes are given on the preparation of the laud, the 
selection of seed, and the planting, harvesting, storing, and marketing of the crop. 

Growing and breeding oats, A. Kiusciir (Daut. Landw. Presfie, 2G(1899), No. 6,pp, 
45, 4G, figs. 2), —A report on experiments in breeding oats, with measurements and 
weights of the plants obtained. 

The potato, A. W. 8u iton (Jour. Boy, Agr. Soc. England, 3. ser,, 9 (1898), pt. 4,pp. 
581-G53,fig8. 58). —This illustrated monograph discusses the natural distribution of 
the potato and its introduction into Europe; deterioration of cultivated varieties; 
the diseases which attack the plant, and the means to prevent tliem; the manuring 
of the crop, its composition and comparative food value, and the practice of modern 
potato culture. The habitat of other tuber-bearing species of Solanum is discussed 
and varieties of potatoes in diilerent parts of the world are described. The different 
practices in potato culture in various parts of England, Scotland, and in the Chan¬ 
nel Islands are outlined. 

Experiments with potatoes, C. Fruwirth (FUhling^B Landw. Ztg.,47 (1898), No. 
24, pp. 921-923).— article reports the results of variety tests, distance experi¬ 
ments, tests of using whole tubers or different-sized cuttings for seed, and a trial of 
treating seed tubers for tlie prevention of scab. 

New plants for field culture, A. Dubois (Jour. Agr. Prat., 1899,1, No. S,pp. 90-92, 
figs. 5).—Notes on a new variety of potatoes, a new hybrid wheat, and cahaigre. 

Experiments with sugar beets in 1897, H. W. Wiley ( U. S. Dept. Agr., Division 
of Chemistry Bui. 52, pp. 1G5, figs. 2, maps 2). —A reprint from the special report on 
the beet-sugar industry in the United States, 1897 (see j). 740). 

The culture of beets and beet seed, P. Dokrstling (Fuhling's Landw. Zig., 47 
(1898), No. 22, pp. 857,858). popular note. 

The velvet bean (Florida Agr., 25 (1898), No. IS, p. IPd).—Notes are given on the 
value of the velvet beau as a soil renovator and forage crop, with directions for its 
culture. 

Florida velvet bean (Jour. Jamaica Agr. Soc., 3 (1899), No. 1, pp. 14-16). — ^A gen¬ 
eral discussion of the value of the velvet bean and its botanical relationship. 
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Varieties of winter cereals, Tribondeau {Jour. Agr. [ram], 1S98, II, No. 1675, 
pp. 10^6-IOSO).—Brief descriptions are given of a number of different varieties of 
winter grains. The results of several fertilizer experiments in connection with the 
tests of these varieties are reported. 

Report on experiments carried on at Kloster Hadmersleben in 1897-98 with 
different sport varieties of grain, F. Heine {Deut. landw. Presse, 25 {1898), No. 81, 

p, 868). 

Notes on the culture of yi^heeit {Queensland Agr. Jour,, S {1898), No. 6, pp. 399-410, 
pU. S ).—Notes on seeding, harvesting, and stacking wheat. Descriptions of a num¬ 
ber of varieties of wheat and barley are given. 

Natural cross fertilization of oats and ''change of seed," T. Jamieson {Proo. 
Agr. Research Assoc. [Scotland], 1897, pp. 31-50, fuj. 1). —This article is a discussion 
of the practice of changing seed and a report on experiments in natural cross fertili¬ 
zation of oats. The terms higli breeding, cross breeding, mongrels, and natural and 
artilicial crossing iire defined. From the results of the experiments the author con¬ 
cludes that oat plants cross freely when grown side by side, that the wind is a suffi¬ 
ciently effective pollen carrier for this jmrpose, that naturally crossed seeds produce 
heavier plants than seeds that have not been so crossed, and that crossing may be 
accomplished on a large scale by mixing the seeds of 2 varieties or differentiated 
strains and then sowing the resulting seeds the following year. 

Crossbreeding of wheat {Queensland Agr. Jour., S {1898), No. 5, pp. S35-SS8 ).— 
Notes on the objects and methods of cross breeding wheats with regard to the 
requirements of good milling wheats. 

The wheat-growing capacity of the United States, E. Atkinson {Pop. Sci. Mo.f 
54 {1898), No. 2, pp. 145-162). 

The mineral requirements of grain and the fertilizer applications in spring, 
L. Grandkau {Jour. jtgr. Prat., 1899, I, No. 1, pp. 12-14 ).—A popular article dis- 
cussing the utilization of plant food bj' grain at different stages of growth and its 
relation to fertilizers applied in spring. 

Field experiments with fertilizers in 1895, Kdlkr {Jour. Landw., 40 {1898), No. 
4, pp. 349-365 ).—This article is a review of the results obtained from work begun by 
the late Dr. Liebscher, of Gottingen. Cooperative fertilizer experiments were con¬ 
ducted with a view to determining the fertilizer reijuirements of luiltivated soils and 
the results obtained by the different experimenters are here reported. Th(‘ author 
states that owing to lack of uniformity in the conditions no conclusions can be drawn. 

Experiments with nitrogenous fertilizers on hoed crops, G. Dusserre {Chron. 
Agr. Canton Vaud, 11 (1898), No. 23, pp. 668-672 ).—The results of experiments with 
nitrogenous fertilizers on fodder beets are reported. The yields were profitably 
increased, the amount of dry matter in the beets remained the same, the proportion 
of protein was considerably increased, and the sugar content slightly diminished. 

Box experiments, .1. D. Kobur {Meded. Prafstat. Dost Java, 3. ser., 1898, No. 7, 
p. 11 ).— An account of experiments with different fertilizers on sugar cane, including 
detailed analyses (fertilizing constituents) of the canes and blades and sugar con¬ 
tent of the canes. 

Residual effects of fertilizing oats and clover, sown together, with Thomas 
slag and superphosphate (Deut. Landw. Presse. 25 {1898), No. 91, p. 957 ).—The land 
on which the tests were made received a general application of nitrate of soda. The 
application of Tj^omas slag and superphosphate furnished 36.84 lbs. of citrate-soluble 
and 26.59 lbs. of water-soluble phosphoric acid per morgen (0.63 acre), respectively. 
The Thomas slag plats gave somewhat better yields of oats than the superphosphate 
plats, and the following year the Thomas slag plats also produced the largest yields 
of clover. The differences in the yields of clover were much more marked than the 
differences in the yields of oats. 

Caring cigar tobacco, R. S. Nevill (Queensland Agr. Jour., 3 (1898), No. 5,pp, 
342 , 345 ). —Instructions for curing cigar tobacco and directions for packing thecured 
product for the market. 
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A comparison of the Station” tomato with three standard 
varieties, E. S. Goff ( Wisconsin Sta. Rpt. 1897^ pp, 303-30(}). —This 
tomato was produced by crossing the Fieucli Upright or Tree Tomato 
with the Alpha, and has been developed by the author since 1883. 
Tables are given showing the comparative yield, earliness, and percent¬ 
age weight of seeds of the Station, Dwarf Champion, Acme, and Nichol 
Stone varieties. The advantages claimed for the Station tomato are 
the superior earliness, i)roductiveness, and freedom from decay of the 
fruit; and the compactness, stockiness, and hardiness of the plants. 

On the structure of the epidermal layer and the cause of the 
var 3 ring keeping qualities of pomaceous fruits, A. Zschokke 
{Landw. Jahrb. ISchiceiSj 11 {1897)^ pp. loH-WG^ pis. ^).—The author 
states that the keeping qualities of fruit are determined by both mechan¬ 
ical and chemical conditions. Chief among the former are the number 
of stomata, lenticels, and abrasions in the oi)idermis by which fungi 
gain access to the tlesh of the fruit. The principal chemical conditions 
are the presence of acids and tannin which generally hinder or prevent 
iungus growth. Keeping (juality in the more restricted use of the 
term is, however, dependent mostly on physiological conditions and 
processes within the fruit. The causes of rotting, dotting, and water 
core of apples and soft overripeness of the pear are discussed. 

The application of artificial root pressure to recently trans¬ 
planted trees, E. S. Goff ( Wisconsin Sta, Rpt. 1897^ pp. 
figs. 4 ),—The author reports experiments in the application of water 
pressure to the roots of trees as a means of promoting the starting of 
their buds and thereby preventing failure in trans])lanting. A small 
quantity of distilled water was supported at a height equal to or 
slightly exceeding that of the tree, and connected by a tube with the 
cut end of one of the roots of the tree. The effect of the water pres¬ 
sure was often very (juickly noticed, sometimes within 48 hours. Pres¬ 
sure was applied iu the latter part of May, 1890, to a small, purple 
beech tree which had been planted in April but had shown no indica¬ 
tion of opening its buds. Six days later the buds had opened suffi¬ 
ciently to show the leaves plainly. In the Middle of May water 
pressure was applied to a tree of the City plum which had been planted 
nearly a month previous. Several leaf buds had opened but had been 
dried up by hot, dry weather. A week after the pressure was applied 
many buds which had not opened before began to swell, and in about 
another week the leaves were i)ushing out vigorously. 

In the spring of 1897, 20 Whitney crab apple trees were planted in 
rather poor, dry soil. During the 4 days preceding planting, the roots 
were exposed to the air but protected from the rain and snow. The trees 
were planted in the latter part of April without special care, and water 
pressure was applied to a root of each alternate tree. In one week after 
planting the buds on the trees supplied with water pressure began to 
open, and in 2 weeks every tree thus treated was starting well. During 
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the next 2 weeks with dry, clear weather, the treated trees continued, 
with one exception, to expand their leaves. By this time the buds on 
one of the untreated trees began to start, but those on the other 
untreated trees showed no sign of starting. Later the ground was well 
irrigated and mulched. All the trees ultimately grew except 2, both 
failures being in the untreated lot. By fall little difference could be 
seen between the trees of the treated lot and the live ones of the 
untreated lot, showing that the advantage of the treatment is only in 
starting growth. The results of these experiments are shown in figures 
from photographs. 

Trees taken up, removed to a building, injected with water, and 
returned to their places started i^romptly after the treatment, thef 
results being striking in some cases. In all cases deciduous trees less 
than 4 years old were used. The amount of water absorbed from the 
apparatus up to the time of expansion of the leaves was rarely over 
10 cc. The apparatus used in the tests consisted of an inverted flask 
of water supported on a post by the side of the tree and connected by 
rubber tubing with a root of the tree. Air was admitted to the flask 
through a short glass tube. A simpler form of ai)paratus is recom¬ 
mended for ordinary use consisting of an open cup of galvanized iron 
soldered to the upper end of a i)iece of small gas pipe, the lower closed 
end of which is placed in the ground near the tree. Near the end of 
the pipe a T is inserted as an outlet for the water and a rubber tube 
connects the T with the root of the tree. 

A test was made to ascertain to what extent slight pressure pro¬ 
motes absorption of water by living wood. A small apple scion was 
immersed in distilled water and another similar one was connected 
with distilled water under pressure of between and r>^ ft. and left 
exposed to the air. In about 18 hours water was forced through and 
dropped from the scion connected with the water pressure. In 118 
hours the immersed scion had increased about 17 per cent in weight 
and the other nearly 26 per cent. 

In regard to the practical value of this treatment of trees the author 
says: 

‘‘Tre<^8 of which the hark is shriveled and the buds blackened by undue drying, 
or of which the roots have been killed by severe freezing in dry soil, can not bo 
saved by this treatment. Hut trees of which the bark and buds are plump, that are 
unable to expand their leaves, even when the soil about their roots is moist, may 
generally be assisted to do so by the apparatus here described. The treatment will 
probably have especial value for trees that it is desired to plant without severe cut¬ 
ting back of ^he top.'^ 

Orchard cultivation, T. J. Bureill, and J. C. Blair {Illinois 8ta. 
Bui. pp. lor)-127, Jigs. 13).—In this bulletin the common cause of 
failure of orchards in Illinois is attributed to the summer drought and 
the lack of proper cultivation and care to counteract the ill effects of 
the dry period. Experiments in orchard (cultivation and management 
begun at the station in 1887 are reported and results are presented in 
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tables and by means of illustrations. In 1890,3 rows each of Ben Davis 
and Grimes Golden apple trees were planted. The plantation was 
divided into 5 xdats, 1 of which was cultivated clean, 1 was cropped 
with oats, 1 with corn, 1 with clover, and 1 was seeded with blue grass. 
The treatment of the plats lias since been continued as at the outset. 
Typical trees from each of the plats are illustrated. ^^The marked 
infei iority of the trees from the oats and grass plats, particularly the 
latter, may be seen at a glance; while the superiority of the one from 
the clean cultivation plat, as regards vigorous and healthy appearance 
and wealth of foliage, is almost equally apparent.’' The trees in the plat 
receiving clean cultivation and the com i^lat i>roved suiierior to those 
in the grass jdat in character of foliage and size of trunk. Measure¬ 
ments show the trees on the corn plat to be slightly larger than those 
on the clean cultivated plat, but the authors think it would be an error 
to conclude that cropping an orchard with corn is beneficial. The 
root-system of the trees in the clean cultivated x)lat was compact and 
deep ill the soil, while in the other plats the roots ranged nearer 
the surface and extended farther. Of the 5 methods tried, the results 
on the whole indicate that clean cultivation is the best, and that crop¬ 
ping with corn, clover, oats, and grass are less desirable in the order 
named, and that under no circumstances should hay or any grain croj) 
be grown on orchard land.” The percentage of moisture iu the first 27 
in. of the soil of the 5 plats was shown by analyses made during 
October 1897 to bo as follows: Clean (uiltivated 12 per cent, corn 12 
per cent, clover 10 per cent, oats 8 per cent, grass 8 x)er cent. During 
1897 the main orchard at the station was cultivated 13 times after the 
spring plowing, at a cost of $16 per acre, or 32 cts. per tree. The tools 
emxiloyed were the ordinary plow, roller, and disk, and sx^ring-tooth and 
smoothing harrows. Eemarks are made on the methods of cultivation 
and on the x>reparation of the soil for planting orchard trees. 

The green gage group of plums, F. A. WAUun {Oard. Ghron.j 2‘i 
{1898)j No. 627jpp. 465^ 466 ).—A history of the group with a discussion 
of its botanical relationships and x^osition. This study grew out of the 
author’s attemx)t to trace the 14 varieties of Vrunus domestica distin¬ 
guished by Linmeus (E. S. K., 10, p. 640). The green gage group is be¬ 
lieved to be the pne that gives the best key to the horticultural evolution 
of the whole species, A chronological conspectus of the more imxmrtant 
references to these x>Iums from 1671 to the present time, and a bibliogra- 
X)by of the group in America are presented. Their progressive distri¬ 
bution in Italy, France, and England is traced. It is believed that the 
group was first introduced into America from England where it was 
known as Green Gage, and later importations of the same tribe were, 
made from France under the name Heine Claude. At the present time 
the author finds 2 principal varieties of this type in the market: (1) 
Green Gage, with dwarfish tree, fruit small and early; and (2) Beine 
Claude de Bavay, which is a stronger growing tree, with fruit later, 
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larger, and better. Besides these there are numerous varieties of the 
same groups named and recognized but having only local importance. 

The composition of fresh fruits, A. Girard ( /iwi. \Min. Agr. 
France], 17 {1898), Fo. 7,pp. 1523-1528 ).—Detailed analyses are reported 
of fresh strawberries, raspberries, currants (white and red), cherries, 
figs, aiuicots, peaches, plums, grapes, pears, apples, and oranges, lii 
nearly every case several varieties were analyzed. The article has a 
prefatory note by L. Lindet. Several of the analyses follow: 


Table (ihowitu/ analysee of red and while currants and the mandarin orange. 



Aver- 





Composition of pulp. 




age 

weight 

nr 

fruit. 

Skin. 

Seed. 

Water 

I*ro- 

toin. 

Saccha¬ 

rose. 

Reduc¬ 

ing 

sugar. 

Acia.a 

(Vude 

liber. 

Ash. 


Gms. 

Ver cL 

Tor ct. 

1 ' 

Ver ct. 

Ver ct. 

Ver ct. 

Ver ct: 

I'er ct. Ver ct. 

Ver ct. 

Vr,ct. 

Red on mints. 

0.60 1 

4. 06 

\ 10 40 

: 75.09 

i 0.20 

0.18 

.5.96 

2. 50 0.32 

1.28 

0.49 

While currants- 

.45 ! 

3. 65 

1 6.64 

78.85 

.28 

1.04 

6.06 

2.30 .34 

1. 15 

.51 

Mandarin or.Tnge. -. 

100.00 

23. 80 

i 2.50 

64.01 

. X\ 

5. 60 

.65 

.29 .48 

1.60 

.39 


a Calculatotl as tartaric acid. 


The protection of orange groves against frost [Florida Agr,., 25 
{1898)^ Fo. lOj p. 117; Florida Farmer and Fruit (Irower, n. 10 
{1898)., Xo. 10., p. 147; Pacijle linral Press, 55 {1898), No, 11, p. 170 ),— 
This is tlic rei)ort of a committee appointed by the lUvevside (Califor¬ 
nia) Horticultural Club to invosti;;ate the various methods suggested 
for the x)rote(*tion of orange groves against frost. The committee, 
assisted by some 15 or 130 i)ersons interested, made tests of the numer¬ 
ous methods of frost protection and compared protected orchards with 
neighboring unprotected ones. 

It was found that the temperature in the orchards could be materi¬ 
ally raised by the use of <lry heat. Burning coal in wire baskets proved 
the most effective method of warming orcharcis. Oil pots made a hotter 
tire, and were neither ex])ensive nor difficult to manage, but the deposit 
of lampblack upon the fruit made the method unlit for general use. 
With coal, 20 to 50 fires per acre gave good results. In several cases 
20 tires per acre raised the temperature 5 to 5o. The expense of keep¬ 
ing up coal tires for a few nights during the coldest weather is so small 
in comparison with the value of an orange crop that the method is 
considered feasible. The 50 wire baskets cost about $5, and the fuel 
to run them from $2.50 to $3 a night. 

The imssi^ility of raising the dew i)oiut, by means of steam-protluc- 
ing apparatus, sutliciently to prevent injury on dry, cold nights was 
thought impracticable. It was found that flooding was of considerable 
value when used in connection with dry heat or smudges. Covering 
trees with cloth or matting is considered very eflective, but the expense 
is too great. 

The use of moist smudges, made by burning damp straw, very con¬ 
siderably lessened the loss of heat by radiation, especially when they 
were started early. The results obtained by this means are less 
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definite, liowever, than those obtained by the use of dry heat. It is 
considered a valuable means of protection in localities where the tem¬ 
perature falls but little below the dan^^er point, and where there is a 
considerable area of orchards together. 

The temperature in groves protected by wind breaks was found to bo 
almost invariably from 1 to 2^ higher than in exposed orchards in the 
immediate neighborhood. 

The degree of cold endurable by flower buds of the plum and 
cherry, Jil. S. Goff {Wisconsin 8ta. Rpt 1897, pp, HOO-SIS, (hpn, /).— 
Observations at the Wisconsin Station, with notes from the New York 
State Station, indicjite that flower buds of varieties of the native plum 
endure without harm a greater degree of cold than those of varieties of 
the European ])lum {Prunus dornestica) or Japan plum ( Prunns triflora). 
In Wisconsin during the winter of 1895-90 the temperature at the 
station was not lower tlian — b‘P F., and the flower buds of 8 varieties 
of Prunus domestica were uninjured. During the winter of 1890-97 the 
temperature was lower than —13^ F. on 3 days, and was —23^ on one 
night, and all the tiower buds on the same varieties were destroyed, 
excepting a few on Orel 20.’^ The flower buds of the cherries Dye 
House, Tairge Morello, and Late Morello suffered less from the cold 
than the buds of the European varieties. 

Is the ripening season of a pistillate strawberry affected by 
the blooming period of its pollenizer? F. S. Goff {Wisnmsin Sfa. 
Rpt. 1897, j)p, 2(Sv;-XAS,>). —The influence of the pollen of Michel Early, 
Wilson, and Parker Earle upon the ripening season and fruitfulness of 
tlie Warfield strawberry w as tested. The experiment was conducted 
during 2 seasons. The different plats covering about one-half acre 
were grown under conditions as nearly uniform as possible. The yield 
of fruit from each plat at each of 12 pickings in both seasons is given 
in tabular form and the results are summarized by the author as 
follows: 

‘‘When the Warfiehl was pollenized by Michel Early, an early bloomer, 68.8 per 
cent of the total croii Avas gathered in the lirst 6 pickings. AVhen the Wariield was 
jiollenizod by Wilson, an early bloomer, 65 per cent of the total crop was gathered 
in the first 6 jiickings. When the Warfield was xmllcni/.od by Parker Earle, a late 
bloomer, 56.3 per cent of the total crop was gathered in the first 6 pickings.’^ 

The average yield for the 2 seasons ironi the rows pollenized by the 
early blooming strawberries was somewhat larger than that from the 
rows pollenized by the late blooming strawberry, but the author sug¬ 
gests that this difference might easily result from an im})erceptible 
variation in the soil. 

Cold vs. warm water for greenhouse plants, F. Oranefield 
(Wisconsin JSta. Rpt. 1897, pp. 317-320, figs. 2). —An experiment was 
conducted to determine the temperature of water best suited to the 
growth of certain plants under glass. Guttings of equal length were 
taken from the top shoots of a single plant of the Golden Bedder coleus 
and placed in 4 equal compartments of an ordinary greenhouse flat. 
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The same was done with the Verschaffeltii ooleas. The temperature 
of the water applied to the compartments, numbered 1, 2, 3, and 4, was 
respectively 35, 50, 65, and 80^ F. There was no noticeable difference 
in root development at tlie end of 12 days, when the cuttings in each 
compartment were potted and each lot was watered with water of the 
same temperature as before. A table shows the growth at 60, 70, and 
90 days after the cuttings were taken. At 90 days the plants in lot 1 
were about 18 per cent smaller than those in the other 3 lots, which 
were i)ractically equal, indicating that “the coleus may be watered 
with water of a temperature from 50 to 80^ F., and that there is little 
choice between these temperatures.*’ Temi)erature readings taken 
before watering and at intervals of 1 hour after showed that the tem¬ 
perature of the soil in lot 1 was perceptibly lowered by the watering, 
and at the end of 3 hours it had not regained its original temperature. 
In lots 2, 3, and 4 the temperature of the soil was little changed by the 
watering. 

A similar experiment was made with 48 Lorillard tomato plants of 
uniform size at the beginning of the experiment. These proved to be 
more susceptible to water of did’erent tem 2 >eratures than the coleus. 
Two months after transplanting the plants given water at 35, 50, 05, 
and F. measured in height 318, 363,368, and 358 mm., respectively, 
the best results being obtained apparently with water at 65^ F. The 
experiments are to be repeated on plants growing under outdoor con¬ 
ditions. 

Notes on watering, F. Oranefield {Amer, Floristj j4 (1(SW), No. 
539, p. 256 ).—Much of the data in this article is given in the preceding 
article. After 2 years’ work the author believes the following state¬ 
ments can be made: “(1) Water at 350 does not injure coleus, bego¬ 
nias, nor geraniums; (2) similar plants treated with water at 50o F. 
grow equally as well as those watered with water at 65 and 86o F.” 
Warm water a 2 )peared to produce an elongated or “drawn” growth, 
while cold water made the plants short jointed and stocky but well 
colored and healthy. Though the idants given warm water grow taller 
they weighed slightly less than those given water at a temperature of 
500 F. 

Bush fruits, F. W. Card {Ihe Macmillan Co., New YorlCy ISOSy pp. AT/+t'757, 

IIS). —This hook iw one of the Rural Science Series and the first of a proposed series 
of monographs on the various types of Americjin fruits. The purpose of the work 
is to present all important phases, both practical and technical, of hush fruit culture 
and domesticaYilon. Bush fruit management in general, comprising location, culture, 
and marketing, are discussed. Bush fruits are classified as brambles, groselles, and 
miscellaneous types. The brambles comprise the rod raspberry, black raspberry, 
blackberry, dewberry, oriental raspberry, may berry, strawberry-raspberry, wine- 
berry, and Chinese raspberry. Certain ornamental species of brambles are also 
included. The grosellos comprise currants and gooseberries. Miscellaneous types 
occasionally met with, though of no commercial importance in cultivation, are the 
Buffalo berry, gonmi, huckleberry, juneberry, tree cranberry, barberry, and sand 
cherry. The management of each type of commercial importance is comprehensively 
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discussed, and an attempt is made to estimate the ayerago yield and profits per acre 
under favorable conditions of culture. 

Notes are given upon the history and future of each typo of importance, including 
as complete a list as possible of varieties, with recommended sorts. The insects 
and diseases alTt'cting brambles and groselles respectively are enumerated, and those 
of economic importance are briefly discussed. A systematic study of Kibes and 
Kubiis is made, in which all species, native or cultivated, in America, north of Mexico, 
are classified and described. The editor has added an appendix df American books 
treating in part of bush fruits. The usefulness of the book to both grower and 
student is much enhanced by the treatment of practical and technical subjects in 
separate chapters. 

Measures for the promotiou of horticulture and forestry in Sweden, Den< 
mark, Germany, and Austria, J. Smith ( Tidaskr, Korske Landhr., 5 {1S9S), No. 5, 

The principles of fruit-tree culture, £. Lucas and F. Mkdicus {Stuttgart: 7. B. 
Metzler, 1898^ pp, 483 + XVly ill.). —A text-book. 

Observations of the relative moisture content of fruit trees in winter and in 
summer, C. S. Crandall (7Voc. Amer. Assoc. Adi\ 47 (1898), pp. 405-407). —A 
report is given upon a scries of investigations which the author conducted with 
samples of trunks and branches of apple trees taken January 15 and IG and August 3. 
The specimens were thoroughly air dried, carefully weighed before and after the 
drying, and the percentage of loss in each case is given in a table. From the trial 
made it seems reasonable to conclude that there was hardly any appreciable differ¬ 
ence between the winter and summer moisture contained in apple trees, at least 
when grown under Colorado conditions. 

Some conditions which influence the setting of fruit, 8. A. Beach {East. New 
York Hort.y 3 {tS98)y No. 3y pp, G, 7). —This is a paper road before the Eastern New 
York Horticultural Society. The author enumerates the following factors which 
influence in a most marked degree the development of fruit buds and thereby the 
production of fruit, and which are largely under the control of the fruit grower: 
^^The kind and (quantity of fertilizers which are applied to the soil, the siippl^’^ of 
moisture in the soil, the condition of the foliage, and the directing of the 8uj)ply of 
plant food to different parts of the plant by judicious pruning. Those things which 
are beyond the fruit grower’s control, and which combine to vary the results, are 
temperature, light, and atmospheric moisture.” 

Manurial requirements of orchard and fruit trees, J. J. Willis {(lard. Chron., 
3. 8ei\, 25 {1899), No. 030, p. 36). —A discussion of principles. 

History of the Gano apple, H. E. Van Deman {Amer. (lard., 20 {1899), No. 215, 
p. 81). 

A preliminary study of the prickly pears naturalized in New South Wales, 

J. H. Maiden {Dept. Agr, New South Wales, Misc. Pub. 253, pp, 30, ph. 6). —Extracts 
from the law providing for the eradication of the prickly pear, with notes upon its 
administration. Notes on the prickly pear in other countries and a brief biblio¬ 
graphy of the prickly pear as a fodder plant are given. The species naturalized in 
Now South Wales are described an<l the synonymy discussed. 

A new fruit {Tidsskr. Norske Landbr., 5 {1898), No. 11, p. 566). —A French botan¬ 
ist, Audr^e, has found a new fruit tree in his travels in the Argentine Republic (La 
Plata). The tree, Feijoa Sellowaua, is 3 to 5 meters high. The fruit is an elongated 
©gg-shai)ed berry, 4 to G cm. long and 3 to 5 cm. broad; it retains its green color 
when ripe. The meat of the fruit is finn, white, very juicy, and sweet, and tastes 
much like pineapple. The tree is now planted in the south of France, where it 
thrives excellently. If it will grow in other parts of Europe, Andr^e is of the 
opinion that it will prove a valuable southern fruit for Europe. 

Small fruits, E. 8. Goff ( Wisconsin Sta. Ilpi. 1897, pp. 313-316). — ^Notes and variety 
tests on European cherries, strawberries, gooseberries, golden mayberry, strawberry- 
raspberry, and currants. 
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Cranberry growing in Nova Scotia, J. Craio (Aiiier, Gard,y SO (1899), No, SU, 
p.eSffiga. S), 

The strawberry-raspberry, W, E. Britton (Amer, Oard,, SO (1899), No, S16, p, 63^ 
Jigs. 2), —Descriptive and cultural notes. 

Nutrition and protection of the vine by injection, L. Mangin (Jour, Agr, 
Frat., 1898, IT, No, 5S, pp. Statement and unfavorable criticism of Berget's 

theory tliat the vine may in practice he protected from the attacks of fungi by injec¬ 
tion of coppor salts into the stem and advantageously nourished by injection of a 
solution of phosphate of ammonia. 

The productiveness of grafts on Vitis rupestris and V. riparia, J. M. Guil- 
LON (Jour. Agr. Prat., 1898, Jl, No. 51, pp. 899,900). —Abstract of a bulletin of the 
viticultural station t)f Cognac. The comparative productiveness of grafts on thc^se 
stocks is studied. The must of rupestris was found to contain 148 gr, sugar per 
liter, riparia 191 gr. 

Packing and shipping fruits, C. C. Bef.l (Gardening, 7 (1899), No. 153, pp. 
138-140). —A paper read at the last annual meeting of the Illinois Horticultural 
Society. 

Preservation of fruits in lime (Belg. Uort. et Agr., 10 (1898), No, S4, p, 378). —In 
experiments in France grapes packed in lime for 7^ months were found still very 
fresh. Winter pears and quinces which otherwise could be kept only 2 or 3 
months were preserved until fully ripe. It is stated that lime does not retard decay 
when produced by physiological causes. It i)roteet8 the fruit only from external 
causes of decay, such as dampness, vermin, insects, and microbes. With the use of 
lime it is not necessary to make any special provision for storage. 

Preserving in tins, or the art of canning, A. M, Howell (Agr. Gaz. Netv South 
Wales, 9 (1898), No. K), pp. 1181-1190, jigs. 6').—Methods of canning on a small scale. 
Among the subjects treated arc canning in tins with solder, the home cannery, the 
wax-sealing method, standard methods, exhausting the cans of air, testing cans for 
leaks, the sterilizing process, and general formulas for canning. 

Pulping fruit (California Fruit Grower, 24 (1899), No, 4, p. 4). —Notes upon the 
process in Australia and the utilization of the product. 

The use and construction of greenhouses for horticulturists, L. R. TAKT(FZor- 
ists' Exchange, 11 (1899), No. 4, pp. 73, 74; Gardening, 7 (1899), No. 154, pp. 153-155 ).— 
Abstract from a paper road before the Missouri State Horticultural Society, 

The water garden, W. Trickkii (New York: A. T. Be J.a Mare Printing and Pub¬ 
lishing Co., Ltd., 1897, pp. 120, pis. 27, jigs, 20, dgms. The work discusses the 
construction of ponds, adajiting natural streams, planting, hybridizing, seed saving, 
propagation, building an aquatic house, wintering, correct designing and planting 
of banks and margins, together with cultural directions for all ornamental aquatics. 
Descriptive notes with cultural memoranda are given for water lilies, miscellaneous 
aquatic plants, orchids, ferns, and hardy perennials, hardy shrubs, and trees suitable 
for wet or moist situations. The illustrations represent various cultivated aquatics 
and treatment of water scenes in landscape gardening. Artificial ponds and an 
a(piatic house are figured. The iilates are numerous and artistically executed. 

Further notes on watering, F. Crankfielp (Gardening, 7 (1899), No. 154,pp. 15S, 
153). —^A continuation of experiments reported on page 756, with similar conclusions. 

Cultural directions for begonias, C .W. Rankin, A. E. Ley, and 1*. B. Kennedy 
(Amer. Card., SO (1899), No. 213, pp. 45, 46, jils. 4). —Papers submitted in competition 
for a prize. 

Propagating ferns (Garden, 55 (1899), No. 1418, p. $3). 

Phacellas (Garden, 55 (1899), No. 1418, pp. 36, 37, pl.l), —Botanical and cultural 
notes. 

Grafted roses, R. Craig (Amer. Card., SO (1899), No. 214, pp. 61, 62). 

The principles of rose pruning (Success with Flowers, 9 (1899), No, 6, pp. 97-99, 
jigs. 5), 
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The influence of vaiying amounts of water on the germination 
of beet seed, E. 8. Goff (Wisconsin Sta. Rpt. 1897j pp. 299-302^ figs. 
2 ).—^The author states that in testing seed in a Geneva tester he fre¬ 
quently noted the influence of varying amounts of water in the cloth. 
This is more apparent with beet seed than with other species which 
have been tested. If the corky covering becomes saturated with water, 
the oxygen may be so far shut out as to prevent germination. In order 
to test the influence of varying amounts of water on germination a 
series of experiments was conducted with 22 lots of beet seed from 
various sources. In one apparatus the ends of the cloth of the Genova 
tester were constantly immersed in the water of the i)an, the level of 
which was slightly below the bottom of the pockets. In the other the 
cloth was wrung out as nearly dry as possible without removing the 
wires and placed in the empty pan and no further water was added. In 
this apparatus provision was made against undue evaporation. One 
hundred seed balls of the sugar-beet seed were placed in each pocket 
and the 2 testers were placed in the horticultural laboratory, in which 
the temperature varied during the test from 70 to 90° F. The average 
germination from the 2 testers showed a difference of 50 x)lantlets for 
each 100 seed balls in favor of the drier cloth. It would appear from 
these results that the germination of beet seed in the open ground is 
liable to be prevented by excessive water in the soil. 

Resistance of seed to immersion in water, H. Goupin (Compt. 
Rend. Acad. 8ci. Paris^ 126 {1S98\ No. 19j pp. 1365-1368 ).—On account 
of the importance of water as a factor in seed dissemination, the author 
has made a study of the effect on the vitality of seed of their prolonged 
immersion in water. Some of the injurious effects are pointed out, 
notably the osmotic pressure of liquids in the cells, the loss of soluble 
material in seed, the presence of bacteria which dissolve cellulose and 
produce butyric fermentation, the lack of oxygen, and finally the attack 
of various low organisms. In one set of trials the water was changed 
every 24 hours, while in the other it remained unchanged from the 
beginning of the experiment. The following table shows the length of 
time seeds were immersed in water before their vitality was destroyed. 


Number of days within which seed vitality was destroyed by soaking. 


Kind of seed. 

Water 

changed. 

Water 

not 

changed. 

Kind of seed. 

Water 

changed. 

Water 

not 

changed. 


Dayi. 

Days. 


Days. 

Days. 

Bofitfl.i.. .. 

148 

80 

White mustard .. 

7 


Mullein. 

115 

40 

Mallow. 

6 

10 

LaaIca. 

90 

45 

Sunflower. 

no 

Asnarafirna. - . 

76 

146 

Stock. 

20 


■ ••• • ■•••••••••••••! 

Borage. 

67 

28 

Castor bean . 


68 

AniRA . 

67 

21 

Harry vetch . 


46 

Sweet fennel . 

30 

80 

Crimson clover . 


82 

PODDV . 

27 

26 

CytisuB . 


80 

Flax .. 

13 

12 

ifemp . 


12 

Wheat . 

10 

17 

Maize . 


10 

Oata... .... 

0 

11 

Buckwheat .. 


8 

Millet . 

0 

6 
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A second series of experiments was conducted to test the effect on 
germination of immersion in running and still water. Comparable lots 
of different seeds were immersed in running and still water for 24 and 
48 hours with the following results: 


Effect of Hoakiny on percentaye of yennination of need. 






In running; water. 

In still water. 



Kind of seed. 


24 hours. 

48 hours. 

24 hours. 

48 lioiirs. 

Buckwheat... 

Wheat. 

Maize. 

Peas. 




Per cent. 
8L 
09.6 
85 

98 

Per cent. 
70 
100 
89 
97 

Per cent. 
55 
64 
84 
94 

Per cent. 

52 

07 

80 

85^ 


In addition to tho facts shown in this table, it is found tliat still water 
not only destroys the gerniinative ability of some seeds, but also retards 
it in others. In the case of buckwheat placed in running water, most 
of the seeds germinated within 24 hours after being placed in the ger¬ 
minating chamber, while those soaked in still water did not germinate 
until after tho second day. 

The flaxseed in its botanical, chemical, and agricultural relations (Dvr Lein- 
same in botanischer, chefnincher und landwirtschaftHcher Beziehtmy; noted in Dent, Landiv, 
Pressej ‘^5 {1898)^ Xo. 50^ p. 600). 

On the ripening of seed, W. Johansen {Abs. in Norsk Landmandsblady 17 (1808), 
Xo. 35, pp. 373-375; 30, pp. 384-386; 37, pp. 300-403). 

Combating juncus in meadows and pastures (Dent. Landw. Presse, 25 (ISOS), 
No. 81, p. Uccomineiids addition of lime, kainit, and other fertilizers. 

Combating mustards with iron sulphate (Vent. Landw. Prtm, 25 (1808), No. 48, 
p. 523; 60, p. 667). 

The Russian thistle in Washington, C. V. Piper (Washinyton Sta. Jiul. 34, pp. 18, 
pU. 2). —Tho author notes the occurrence of the Russian thistle (Sahola kali Irayus) 
in a number of places throughout tho State, and a description of the plaut is given 
with suggestions for its destruction. Numerous weeds whicli are sometimes mis¬ 
taken for tho Russian thistle are briefly described, and an appeal made to farmers to 
prevent the spread of this pest. 

Twelve of Idaho’s worst weeds, L. F. Henderson (Idaho Sta. Bxd. 14, pp. 
91-130, ph. IS, fiys. 5). —Descriptive notes are given of 12 of tho worst weeds of 
Idaho, together with the methods by which they are distributed .and suggestions 
for their eradication. The following ie a list of the weeds: Wild oats, prickly let¬ 
tuce or compass weed, Russian thistle, tumbling mustard, cow herb, Canada thistle, 
dodder, false flax, sunflower, squirrel-tail grass, common tumbloweed, and horehound. 

Report of the botanist and entomologist, C. V. Piper ( Washinyton Sta. lipt. 1896, 
pp. The author briefly reviews the laboratory work of tho year, gives notes 

on tho occiHtence of the Russian thistle, and states that a bulletin is in course of 
preparation in which attention will be called to tho most serious weed pests of the 
State. Need of a revision of the State weed law is pointed out, and notes are given 
on the herbarium and field botanical work of the season. The entomological work 
of the season is briefly described, and reference made to the more common ip.juriou8 
insects (E. S. R., 8, p. 321). 
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DISEASES OF PLANTS. 

Potato diseases, E. Kozb {Oard. Chron., .V. ser,^ 24 [1898)^ No. GOS, 
p. 134 .)—The conclusions of the author as to the cause of various potato 
diseases are given. He states that the dry rot is produced by Pseudo- 
commis vitis, in which case the tubers are free from any odor, but show 
depressed dark spots in the parenchyma with a brownish band sur¬ 
rounding. These tubers can be kept until spring, when they develop 
shoots which boar brownish or blackish tips. Dry rot may also be 
j^roduced by a species of Micrococcus. In the case of this form of 
attack the tubers are said to be free from odor, moderately Jinn, more 
or less soft in spots, but showing in certain places a loose epidermis 
which yields to the pressure of the linger. Under this epidermis the 
parenchyma exhibits white, gray, or brownish blotches. Sometimes 
there are depressions which exhibit the sclerotia of Khizoctonium or 
later an abundant development of Fiisisporium and Spicaria. 

The wet rot is produced by a species of Micrococcus closely allied to 
Bacillus suhtilis. The tubers are partly or wholly soft and exhale a 
very disagreeable odor. Under the epidermis there is a disintegration 
of parenchyma with an elaboration of butyric, acid. Destruction is 
slow and progressive and contact with healthy varieties should be 
avoided. Wet rot is also said to be produced by Phytophthora infrstans, 
in which case there is a partial or c.omx)lete softening of the tissue, the 
epidermis is shrunken, the parenchyma which is weakened is depressed, 
pasty, but not deliipiescent. The author states that of the ditterent 
forms of potato rot at least 50 x)er cent of the tubers are attacked by 
Micrococcus sp. and 25 i)er cent by the Pseudocommis, while a still 
smaller amount is due to Phytoidithora. 

The remedies recommended are alternation of crops, idanting of 
healthy tubers, destruction at harvest of all diseased potatoes, and 
treatment of the plants with copper fungicides. 

Diseased potatoes, G. AunF4Y {Jour, llort,^ 50 {1898), No. 2620, pp. 
463, 464, Jig. 1 ).—Specimens of some badly infested tubers were sub¬ 
mitted to the author for examination, and he reports finding in one of 
them several wireworms and quite a number of small forms closely 
related to the sx)ringtails. In another specimen several protuberances 
of various kinds were noted, some just beginning, while others were in 
a more advanced stage of development. No trace of animal life was 
discovered in the cracks of the excrescences, which were black and 
moist, the warts being brown and scabbed. A closer examination of 
these tubers showed the presence of the scab fungus Oiispora scabies, 
but the main trouble, the author states, could not be attributed to this 
cause. A slimy fungus closely related to the Plasmodiophora was 
present in abundance. It is stated that it may be Pseudocommis vitis, 
although the resemblance is not sufficiently clear. Besides the various 
parasites already mentioned there were found present Bacillus amylo- 
bacter, the mycelium of Fnsarium solani, a root worm {Enchytreeus 
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minutus), an eel worm (Tylenchus obtusus)^ and the mite EhizoglypMs 
echmopiis. 

For the prevention of all these attacks on the potato the author 
recommends treating the tubers before planting with a solution of cor¬ 
rosive sublimate and planting in soil that has been heavily limed. The 
application of kainit is also recommended, applications of 10 tons 
of lime and 10 cwt. of kainit being applied in the fall, the lime to 
be first plowed under and then the kainit applied as a top-dressing. 

The effect of various copper preparations on the potato, 
E. Thiele [Ztsclir. Pflanzenkrank,^ 8 {1898)^ No, 2^ pp, 70-80). —The 
author reports the effect of applications of fostite, a copper sucrate 
solution, a copper, sulphur and lime i>owder, and copper calcite. Fifty 
varieties of potatoes were planted in rows, but so arranged in different 
plats that treated and checked lots were comparable. Some of the 
results of the applications are tabulated, showing thfit the different 
fungicides affected different varieties differently. The potato blight 
was greatly restricted by the use of all the fungicides except the cop¬ 
per, sulphur and lime powder. The plat where this was applied showed 
the greatest amount of disease of any of the treated plats and exceeded 
some of the control plats in this respect. 

The inffuence of the treatment on the yield of different varieties is 
shown. The gains and losses were about equal. It was apparent, how¬ 
ever, that there were a greater number of small tubers on the plants 
in the sprayed plats than in the others, and the author believes that 
this was due to the fact that the copiier i)reparations prolonged the 
growing period of the i)lauts and at the same time checked to some 
extent the growth of the tubers. He states, however, that if the period 
of growth could be prolonged sufficiently to mature the small tubers 
that in all probability the yield would be considerably increased by 
the application of the fungicide. 

A new copper fungicide for combating black rot, J. Perraud 
(Jour. Afjr. Prat., 62 (1898)^ No. 50^ pp. 819^ 850). —The author describes 
a form of fungicide which he claims is very efficient in preventing 
attacks of black rot. The method of preparation is fully given as well 
as the formula, which consists of water 100 liters, copper sulphate 2 
kg., and resin 0.5 kg. Carbonate of soda sufficient to render the solu¬ 
tion slightly alkaline is added. Another formula given-contains only 
half of the above amount of copper. This fungicide has been tested 
and compared with ordinary Bordeaux mixture to which soap was 
added, and the total amount of copper adhering to the grapes was some¬ 
what higher than in the case of the other fungicide. The tenacity with 
which it is held upon the fruit and foliage is said to be the most impor¬ 
tant factor in its favor. 

A trial of '' Ceres pulver ” for the prevention of smut in oats, 

B. S. Goff ( Wiscomtin Sta. Rpt. 1897^pp. 307-309 ).—A comparison was 
made of Ceres pulver and hot-water treatment as a means of prevent¬ 
ing smut in oats. The grain used for seed was from a crop that had 
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been nearly destroyed by smut the preceding year. Untreated seed 
produced 10.2 per cent of smutted heads, seed treated with Ceres 
pulver, 2.7 per cent, and seed treated with hot water, 0.00076 per cent. 
The author is inclined to believe the amount of water recommended 
for dissolving the Ceres pulver (3.2 oz. in 10 qt.) is insulREicient to sat¬ 
urate the hulls of the ojits, and that the use of a little more water 
might have made the treatment more effective. 

Diseaaes of plants, A. P. Anderson {South Carolina Sta. BuJ. pp. 17, figs, 
14). —A brief popular description is given of the different classes of plant diseases 
due to fungi, bacteria, or other causes. 

Disease in vegetable life, W. T. Sedgwick (Florists^ Exchange, 11 {ISOU), No. 3, 
p. 56). —Abstract of a lecture discussing the lines along which prevention of disease 
and promotion of liealth must work. These are stated to ho improvement of the 
mechanism and control and amelioration of the environment, the latter eventually 
attended by improvement of the organism itself considered as a physical mechanism. 

Report of the department of botany, L. II. Henderson {Idaho Sta. Bui. 15, 
pp. 151-162). —The author briefly reviews the work of the year and gives notes on the 
occurrence of and approved remedies for a number of orchard and garden diseases 
which have appeare<l in Idaho. 

The leaf-spot disease of apple (Phyllosticta pirina), and several mirelated 
forms occurring therewith, W. H. Alwood {Vroc. Amer. Assoc. Adr. Sci., i7 {180S), 
p. 413). —The author gives notes on the common occurrence and life cycle of this 
fungus and immtions the occurrence therewith of 3 apparently unrelated forms, 
viz., Spluvropsis malorum, Uendersonia maliy and an undetermined species. 

The apple mildew in the Tyrol, P. Magnus {Ikr. Deut. Hot. desell.. 16 {1808), 
No. 0, pp. Sol-334, pi. 1), —Notes th<! occurrence of Sphcerotheca mail en the apple in 
the Tyrol. It had associated with it Podosphwm sp. 

Monilia fructigeua and the Monilia disease of fruit trees, C. Wkiimer {Bn\ 
Deut, Bot. desell., 16 (1808), No. 9, pp. 208-307, pi. 1). —A sketch is given of the 
distribution, history, characters of the fungus, nature of its attack, and means for 
combating the Monilia disease of apple,-pear, cherry, etc. 

Report on the investigation of the disease of the roots of the mulberry tree 
on the Caucasus, A. Yachevhki {SelsJc. Khoz. i Lyesov., 190 {180S)y No. 9, pp. 
653-660). —According to the author, Deniataphora necatrix is the cause of the disease 
of the mulberry tree in the Caucasus. 

On the appearance of, and methods for combating, grape injuries in Germany 
in 1896, Moritz {Ahs. in Centhl. Baht. u. Par., 2. Jbt., 4 {1808), No. 22pp. 842,843). — 
The first part of this work discusses the etlVict of atmospheric conditions, such as late 
frosts and hailstorms, and suggests how to overcome their injury. 

In the 8C(;ond part of the treatise the author mentions the principal troublesome 
insects of the grape. 'Phose especially described are Conckylis amhiguella, Bhynchites 
behuleti, Otiorhynchus ligustici, Eumoloxms ritis, the cankerworm, Melolontha vulgaris, 
Phytoptus vitis, and Tetranych us telariua. Among the diseases described and for which 
remedies are suggested the following fungi are noted: Peronospora riiicola, Oidium 
tucketd, Sphaceloma ampelinum, Dematophora necatrix, Botrytis cinerea, and several 
other diseases of unknown origin. 

Investigations on the life history of rust fungi, E. Fischer {Entwickelungs* 
gesohiohiliohe Untersuchungen iiber Rostpilze. Bei*n : K. J. Wyss, 1898, pp. X 121, pis. 
2, figs. 16 ).—This is a preliminary contribution to a monograph of the Swiss Uredl- 
nesB and was i)ubli8hed by Stveiz. Natufforsch. Qesellschaft. 

Descriptions of American Uredinede, II, J. C. Arthur and E. W. D. Holway (BuL 
Lab, Nat. Hist. Univ, Iowa, 4 (1898), No. 4, pp. $77-402, pis. 11). —Descriptions and 
notes are given of a number of species of Uredineoe that have been distributed by 
the authors. 
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Cereal blights and the liming and sulphuring of the seed grain, K. First 

{Agronomcj 189S, No. 40). 

The gum flow of the sereh disease of sugarcane, A. Wiblkk {licitr. Wi88.Iiot.f 2 

(189S)ypp. 29-140). 

The parasitic diseases of sugar beets (Ayr. Itaiionelle, 1898, No. 20). 

’ The biology of some parasitic fungi, M. Nordiiausen (Jahrh. Wiss. Bot. [Prings- 
heini], 3S (1898), No. 1, pp. 1-4G). —Tlii& paper treats of the conditions and manner of 
infection by Bolrgiis cvnrea, conditions of the host plant for successful infection, 
the occurrence of B. cinvrea and related fungi in nature, and studies of Ponicilliuin 
and Mucor as re])re8entatives of saprophytic life. 

On the presence of a fungus in Lolium temulentum, P. Gukuin (Jour. Bot. 
France, 12 (/898), No. l.')-lG,pp. 230-288, fign. 6 ).—The author reports finding in the 
grain of this plant a fungus of a somewhat similar nature to the ergot of rye, and 
thinks the poisonous properties of the plant may bo due to this cause. 

Notes on the occurrence of a fungus in Lolium temulentum, P. Guf:RiN (Jour. 
Bot. France, 12 (1898), No. 23-24, pp.384, 888 ).—Attention is called to the publication 
by the author in August, 1898, mentioning the presence of a fungus in the grains of 
the darnel, the name Fndoconidhim temnhntum having been givtm it. This paper 
seems to have been overlooked by Hanauselv and NestlerJ The conclusions of the 
diil'eront authors agree in the main, except Gu(^rin finds this fungus on other species 
than L. iemulentim, such as on L. 2 )erennc ami L. linicoJa, and its wholly saprophytic 
nature is (piestioned. 

A comparative study of some anthraciioses, B. M. Sionkmax (Boi. (iaz.,26 
(1898), No. 2, pp. 09-120, pls.U). 

The stem-rot disease of carnations, W. E. Britton (Gardening, 7 (1899), No. 153, 
p. 138 ).—Notes on unsuccessful attempts to check the disease. Destruction of all 
diseased plants, propagation only from healthy ones, and the use of fresh soil are 
believed to be the most nearly successful methods of control yet known. Antirrhi- 
nums and asters have been afl’ected in a similar manner. Tliat the same fungus 
attacks these 3 plants is believed to be probable. 

A disease of the loquat, G. Quinn {Jour. Ayr. and Ind., S. Australia, 2 {1898), 
No. 5, 2)p. 40(f, 401, fig. 1 ).—The occurrence of a destructive disease of loquals, due 
to Fusicladium eriohotrya', is mentioned, The application of Bordeaux, mixture has 
been tried and is recommended for its ]>rcvention. All diseased fruits and leaves 
should be collected and burned. 

Rose mildew, G. Scaija (Bol. Ent. Agr. e Patol. Veg., 5 (1898), 2W> 17-21; abs. 
in /Aschr. Pflanzenkranli., 8 (1898), No.5, p. 304 ).—The author notes an unusual out¬ 
break of this fungus, and states that the atmospheric conditions had bi'.en exception¬ 
ally favorable for the development and spread of the disease. Sulphur dusted on 
the plants is recommended as treatment. S 2 >haroiheca is also noted as 

abundant on poach trees. 

The clematis disease, J. Jensen (Amer. Florist, 14 (1899), No, 555, p. 740 ).—Notes 
are given of the disease, and quotations from various investigators seem to indicate 
that the trouble is a physiological one. Sorauer is quoted as saying it is due to too 
much nourishment, water, and heat. The Florida and lanuginosa types seem most 
subject to the dying off that characterizes this particular disease. 

On the presence of Septoria curvata on Robinia, A. Mori (Staz. Sper. Agr. 
Ital., 31 (1898), No. 5, 499 ).—Notes the attack of this fungus on Bohiniapseudaca- 
da. The circular brown spots, with their numerous perithecia, are said to be quite 
abundant on the leaves and have proved very destructive to the trees. 

The cause of chlorosis in green leaves, C. Mohr (Garlenwelt, 2 (1898), No. 48, 
p. 569; ahs. in Bot. Gentbl., 70 (1898), No. 8, p. 282 ).—The author does not consider 
chlorosis a disease, and for its prevention recommends the use as a fertilizer of a 


‘ Ber. Deut. Bot. Gesell., 16 (1898), No. 8. 
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Htroiig solution of iron snlphato and lime, in order that the plant should receive 
Biitlicieut iron. 

Eel worms in grape roots, 0. Abbey (Jour, Uort., f>l (1809), No, ^023, 14,15, 

jigs, 2 ),—Notes the presence of Heterodera radicicola on grape roots. The life his¬ 
tory of the nematode and means for its destrnction are given. The application to 
the roots of a solution of 3 oz. of Little’s soluble phenyl in 3 gal. of ’water is recom¬ 
mended. Digging about the roots and applying nitrate of soda and sulphate of 
ammonia is also recommended. 


ENTOMOLOGY. 

On the poison of honeybees, J. LanGtER {Arch, Expm\ Pathol, n. 
Pharmakol.j 38 {189?)^ pp, 381-396; abs. in Jahresber, Thier, Chein., 27 
{1897)j pp, 520j 521), —The poison drop, freshly excreted, weighs from 
0.0002 to 0.0004 gin. It hits a specific gravity of 1.0013, is clear as water, 
and has a marked acid reaction, bitter taste, and a pleasant aromatic 
odor. The poison was obtained by collecting the drops or by extract¬ 
ing the entire poison apparatus with alcohol. This caused coagulation, 
and the poison was taken up by the alcohol. When the alcohol was 
supersaturated with ammonia and evaiiorated a yellowish material was 
obtained. Solutions o^this gave reactions of formic acid. The author’s 
investigations, however, showed that formic acid does not possess the 
l)oisonous properties of the bee i>oison. The solution of the imison 
contains an albuminoid, hydrochloric and phosphoric acids, sodium, 
and calcium. The albumin does not produce the poisoning, since a 
solution of the poison freed from it firoduced poisoning symptoms, as 
observed on the conjunctiva of a rabbit’s eye. Evaporating the poison 
and heating at 100*^ does not diminish its properties, nor does keeping 
it for some time in sealed capillary tubes. On the other hand, when 
kept in open glass tubes the poisonous properties are lost in about 4 
weeks. Tlie poison spoils on standing and loses its toxic properties. 
The poisonous substance is held in suspension by acid, and can be 
precipitated by alkali. This shows that the active principle secreted 
by members of the aculeata group of llymenoptera is a base. 

Report of the department of entomologyvi J. M. Aldriou (Idaho 
8ta, Bui, 15, pp, 167-176, Jig, 1, pi, 1 ),— This bulletin gives a brief 
account of the work of the year and the result of several investigations. 

An investigation of the grasshoppers ( Gamnula pellucida) in a few 
localities in the State is reported. A method which was found very 
useful in destroying young grasshoppers was to drive them together by 
partly flooding the ground by irrigation ditches, and to burn them 
during the cool part of the day through the aid of straw. Where this 
treatment was impracticable hopperdozers were employed. The young 
grasshoppers did not jump into the hopperdozer when it was drawn 
along, but did so when it was left standing and they were driven 
toward it. 
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A few experiments were made to determine whether kerosene could 
bo successfully and economically used to rid certain localities of the 
mosquito plague and to determine how large a pond could be success¬ 
fully treated. The test did not result satisfactorily. 

*'The conclusion from this experiment is that kerosene to he oifectivo against 
moB(]nito larvro must cover the surface to a perceptible depth; a mere film will not 
answer. As the usual market price of the oil in small quantities throughout Idaho 
is 30 to 35 cts. a gallon, the cost will bo iwohibitive except in thickly settled com¬ 
munities and on small bodies of water, where the remedy will doubtless be of marked 
usefulness. 

Some differences between the Putnam scale and the San Jo86 scale 
are pointed out. The characteristic's, habits, and injuries of the box- 
elder bug are considered. 

Some insects of the year 1897, W. B. Barrows and R. H. Pettit 
{Michigan Sta, BuL 100^ pp. 339-i30\ figs. J29). —Notes are given of 28 
species of insects which were more or less troublesome during the sea¬ 
son indicated. These were not necessarily the ones that caused the 
most damage, but as it is considered impracticable to publish in a sin¬ 
gle bulletin a treatise which shall cover all insect enemies, it is thought 
the selection made will prove to be the most serviceable. The insects 
treated are the following: Grasshoppers {Melanoplus femur-ruhrum and 
M. atlarm)^ pear iisylla {Psylla pyricola)^ aphids of x>lum, cherry, and 
apple {Aphis prunicola^ Myzus cerasij and A. mali)y black peach aphis 
{A. persiciv niger), woolly aphis of apple {Schizoneura lanigcra)^ San Jose 
scale {Aspidiotfis perniciosus)^ eccentric scale (A. ancylus), oyster-shell 
bark lon^e {Myfilaspis pomorum)^ scale of the pine {Chionaspis 

pinifolii)^ scurvy scale of the pear and apx)le (0. furfurus)^ plum scale 
{Lecaninm cerasifex)^ currant scale {L, rihesH), cankerworms {A^iisop^ 
teryx pometaria and Paleacrita vernata), apxde-leaf tier {Teras minuta 
Cinderella)^ bud moth {Tmetocera oceUana)^ army worm {Leucania uni- 
puncta)j erratic army worm {Noctiia fennica), zebra caterpillar {Mamestra 
picta)^ cat and dog flea {Pulex serraticeps)^ grape-cane borer {Atnphicerus 
hicaudatu8)j cherry-leaf beetle {Galerucella eavicollis), asparagus beetle 
{Grioceris asparagi)^ pew-slug {Eriocampa cerasi), and white-pine saw- 
fly {Lophyrus lecontei). 

On the biology and taxonomy of some species of mining Dip- 
tera, W. 0. Brashuikov {Nachricht Moskauer Landw. InstitutSy 3 
(1897)ypp. 32, pis. 1, and figs.; abs. in Zool. Gentbl,, 5 {1898), No. 7,pp. 234- 
236), —Observations were made on the 3 genera of Mnscidse—Phyto- 
myza, Agromyza, and Anthomyia. The larvae of Phytomyza genieulata 
mine the leaves of different Oompositae of Pisum sativum, Cueumeris 
sativa, several Oruciferae, etc., and are also polyphagous—a habit not 
found in other mining Diptera. The eggs are laid on the under surface 
of the leaves, the larvae eat through the epidermis of the leaf, and 
make irregular passages in its interior. In a single leaf 1 or 2 larvae 
may be found. Pupation always takes place on the under leaf surfaces, 
where the larva sticks its head somewhat out of the leaf. The larva 
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of P. attra always mines along the leaf rib. Larva of P.flavoscutellata 
does not pupate in the leaf but hides in the earth; that of P. hipunctata 
mines the upper surface of the leaf and pupates in the earth. The 
larva of Agromyza pulicaria always ends its mined passages with 1 to 

spiral turns. Near the time of i)ui)ation the larva assumes a lively 
green color, closely resembling the leaf. The larva of A. strigata 
pupates in the leaf. In Anthomyia nigritarsh several larvm generally 
mine in the same passage. Sometimes several groups are met with iu 
a single leaf and the latter in such cases is completely hollowed out. 
This species especially is to be considered as injurious in contrast to the 
true miners of the last 2 genera. 

The author believes that the genera^ Phytomyza and Agromyza may 
have been derived from a form related to Anthomyia. To this form 
Agromyza stands nearest, followed by the subgenus Ophiomyia. 

A new squash bug, F. H. Chittenden {Ganad. Ent.^ 30 {1898)^ No. 
9, pp. J239j J^40), —While investigating the insects affecting cucurbits 
the author discovered that iu addition to the common squash bug a 
second species is jiresent in certain parts of this country. This insect 
{Ajiasa armigera) has been observed in a number of places around 
Washington, D. G., and it appears to have very much the habits of the 
more common squash bug, A. tristiSj preferring the squash to all other 
cultivated plants, but feeding on the cantaloupe or other cucurbits when 
the squash is not available. This new insect is said to be much more 
active than the common form and has a later season, appearing 3 weeks 
later and remaining in the field after the common species has gone into 
hibernation. In size A. armigera is nearly the same as A. tristis, but 
may be readily distinguished from it by a broader i)rothorax and more 
prominent angles, the reflected sides of the abdomen showing 4 promi¬ 
nent white marks on the hemelytra, and its armed femora, from which it 
derives its siieciiic name. The author believes this is a more southern 
insect and is not liable to become a serious pest in its northern range, 
although it is capable of severely injuring late crops of all cucurbits. 
In addition to the localities already mentioned this S 2 )ecies is known to 
o(5Cur in Kansas, western Iowa, and Florida. 

Scale insects, 0. B. Chambliss {Tennessee Sta. BuL, Vol. A", Na. i, 
pp. 141-151ypl. l^fig. 1). —Notes are given on the San Jose and other 
scale insects which have been observed in Tennessee. At present the 
San Jose scale is known to occur in 4 localities in the State. So far as 
reported its food plants in Tennessee are the apple, peach, plum, pear, 
apricot, grape, and English walnut. The life history of the scale is 
given and suggestions made for combating it. Prom experiments con¬ 
ducted at the station it was learned that two applications of either 
whale-oil soap or caustic potash soap used at the rate of 2 lbs. per gal¬ 
lon of water is very effective in destroying the scale. Its efficiency is 
greatly increased on trees having a very rough bark by brushing the 
trunks.and larger limbs. 
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Descriptions and brief notes on tlie life history are given of the fol¬ 
lowing additional scale insects: Oyster-shell bark louse [Mytilasyis 
pomorum), scurfy bark louse {Chionaspis furfurus)^ rose scale [Biaspis 
ro8(v), cottony maple scale [Pulvinaria inritmerabilis), grape scale (Ai#- 
pkliotus nv(v)y and peach lecanium (Lecanium nigrofasciata). 

The bulletin concludes with remarks on the natural enemies of scale 
insects and gives directions for remedial treatment. 

The life history of Schizoneura lanigera, W. B. Alwood {Science^ 
n. ser,, 8 ( 18 ! hS )^ No, 195^ p, 400), —In a paper read before Section F of 
the American Association for the Advancement of Science, the author 
states that breeding records show that the root and stem forms of this 
insect can be colonized from root to stem or the reverse. Many of the 
agamic wingless females at Blacksburg, Virginia, survive the winter 
exposed on aerial situations. Twelve generations of againici viviparous 
females have been observed from May 12 to September 20. At this 
time winged agamic viviparous females were observed bi all colonies 
examined. Under normal conditions these proved migratory, but in 
confinement they produced 4 toO young, which were sexed individuals. 
These are small, beakless, and are produced in about the ])roportion of 
2 females to 1 male. After copulation the I'emales lay one egg, which 
remains dormant during the winter. 

From long observations it is concluded that in southern latitudes 
agamic individuals continue in an unbroken chain and oviparous repro¬ 
duction plays no important role in the life (*ycle. 

The proposed attempt to introduce Blastophaga psenes into 
California, L. O. Howard [Science^ n,Her,j8 ( 1898 ), No, 495 , pp, 399 ^ 
400 ),—In a paper read before Section F of the American Association for 
the Advancement of Science at its meeting in August, 1898, the author 
gives an account of the attempts made to introduce these insects into 
California. The practice of tig growers in utilizing this insect which 
inhabits the wild Gai)ri tig is stated, and the belief is expressed that if 
the Blastophaga could bo established in California a fig could be grown 
quite as good as those imported. Capri figs with their insects have been 
re])eatedly imported, but attempts to establish the species have not 
been very successful. The author believes the time has come to carry 
on thovse experim3nts in a larger way and believes it will be successful. 

Elements of apiculture, K. Hommell (L^apicMUitre par les methoden simples. Paris: 
G. Carre and C. Naud, lS9Sf2>p. 338^pis. 6, figs. 102). 

Natural histo^, anatomy, and physiology of the bee, T. W. Cowan (i?ew. 
Internal. Apicnlt., 20 {1808)j No. 12, pp. 231-236, figs. 3). 

Beneficial insects {Jour. Pd. Agr. \^London'], 5 {1898), No. 3, pp. 326-334, figs. 2 ).— 
Brief notes are given of various ladybirds, syrplius flies, lacewings, and ichneumon 
flies. 

Report of the State entomologist of Norway for 1897, W. SchOykn {Aarsher. 
Offmi, Foranst, Fremme, 1897, pp. 67-99, ill.). 

Reports of injurious insects in Finland during 1897, E. Reuter {Landhr. Styr. 
Meddel, 1898, No. 23, pp. 70). 

Handbook of insects injurious to orchard and bush fruits, E. A. Ormerod 
{London: Simpkin, Marshall 4* Co., 1898, pp, 286, ill.; rev. in Canad. Ent., SO {1898), 
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No. ISy p. 33S). —The different crops treated are apple, cherry, currant, gooseberry, 
medlar, i)ear, pliiin, quince, raspberry, and strawberry. The insects are given with 
their scientific and popular names, and so far as ]) 088 ible are grouped together. 
The latest remedies are suggested for the repressiou of these pests. 

A new method of studying underground insects, J. B. Smith {Science^ w. «er., 
8 {1898)j No. IDOf pp. SOS, 399). — This is an abstract of a paper read before Section F 
of the American Association for the Advancement of Science at its Boston meeting, 
in which the author states that plaster Paris thinned makes excellent casts for 
studying the burrows of underground insects. If properly thinned it will follow 
the burrow for about 6 ft. underground. In this way satisfactory studies may be 
made of the burrows of bees, wasps, spiders, and many Coleopterous insects. 

The relation of insects to plants and the role of extra floral bracts, F. Pla¬ 
teau {Mem. Soc. ZooL, Fra7wc, 11 {1898), No. 3, pp. S39-3GS). —This paper is a study 
of the insect visitors of Salvia honniniim, JHanthua barhatus, and Hydrangea opuloidea. 

Insect enemies of citrus trees, Allen, Bludno, FuoGciATT, and Guthkie {Ayr. 
Gaz. New South Walea^ 0 {1898), No. 10,pp. 1316-1331, pU. 4). —The authors describe and 
suggest remedies for the following insect pests of citrus fruit trees: Orange butter- 
iiy {Pajnlio crecilina), oiang(‘> borer ( IWaeanthua cryptophaga), Mouoleptta roaw, fruit lly 
{Tephvith tryoni), bron/e orange bug {Oncoscehis sulciventris), green orange bug {liyn- 
ehoconis sp.), yellow cross bug {Miciis aymboUea), orange aphis {Siphonophora ciiri- 
folii), lluted scale {Icerya purchasi), red scale {Aspidiotua avrauiii), long scale {MytU 
Inapia gloreri), ]nirple scale {M. oitricola), white louse [CHonaapia citri), brown olive 
scale {Lecauiiim oleo ), Indian white wax scale {Ceroplaatia ceriferua), and orange rust 
mite {Phytoptua olvovorua). 

New, or little-known, Aleurodidae, A. L. Qttaintanck {Canad. Ent., SI {1899), 
No. 1, pp. 1-4, ph l,jiga. 7 ), —'I'ho author figures and describes the various phases of 
a now species to which the name Meurodea mori is given. This insect is said to oecur 
in groat abundance on the leaves of mulberry at Tampa, Florida. It also is found 
in some abundance at liake City on the leaves of various trees. 

Bark beetles of Denmark, E. A. Loevendal {J>e Ikinake liarkbillet'. Copenhagen, 
1898; aha. in Eoi'at. Natiirtv. Ztachr., 7 {1898), No. 13, pp. 448-450). —Illustrated notes 
are given of about 50 species of Scolytidie and Platyiiodidio and the injury to the 
trees they attack. 

The Cattleya fly, W. 11. Young {Card. Chon., 3. acr., 38 {18iK9), No. 639, p. 33, 
fig. 1 ).—Notes are given of laoaoma orchidearum. 

Notes on Coccidae, with descriptions of new species, J. D. Tinsley {Canad. 
Ent., SO {1898), No. 13, pp. 317-330, figa, 3). — Phenacocena aolenopaia and Davtylopiua 
azalea! are described and notes given on other sjiecies. 

New species of Coleoptera of the family Chrysomelidae, with a short review 
of the tribe Chlamydini, M. L. Linell (Proc. V. S. Nat. Mua., 30 {1898), pp. 473- 
485). —A monographic review is given of the above and the following now species 
described; Megaacelia texana, Lana longipennia, Jj. jacohina, L. lehioidea, L. colora- 
denaia, Chlainya ai'izonenaia, Crypiocephalua puhicolUa, Melachroma viticola, Plagiodera 
purpurea, Phyllohrotica nigi'itaraia, Diahrotiea nitida, Ilalfica mgntula, and CrejAdo- 
dei'a cai'inata. 

Two parasites of sugar cane, E. Bori>age {liev. Agr. lieunion, 3 {1898), No. 9, 
pp. 400-403). —Notes are given on Dendroneura aacchai'i and Grapholitha.achiataeeana, 
the grubs of which bore the sugar cane, causing considerable loss. 

Notes on insects attacking dried fruit, seeds, etc., \V. W. Froggatt {Agr. Gaz. 
New South Wales, 9 {1898), No. 10, pp. 1103-1105, pi. 1 ).—Brief notes are given of 
Ephealia elutella in t ompressed vegetables, Tenebroidea mauretanicua in wheat, and 
mites, probably Tyi'oglyphua longoir, in linseed meal. 

The Hessian fly on timothy, J. Fletcher {Canad. Ent., SO {1898), No. 12, p. 
SOI ).—The author notes the presence of the puparia of the Hessian fly on specimens 
of timothy that grew in a badly infested wheat field on Prince Edward Island. The 
Hessian fly has been reported as attacking timothy in Kussia, but the author believes 
this the flrst record in America. 
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Macrolepidoptera of early spring, A. J. Nielsen {Ent, Medd,, 3, 1 {1897), 

No, Ji, pp. 38-43), 

Danish Lepidoptera, F. Gudman (Eni, Medd,, 3, scr,, 1 {1897)y No. 1, pp, 1S3), 

Descriptions of new Noctuids, J. B. Smith {Canad, Ent., 30 (1898), No, 13, pp, 
321-336), —The author do8criT)e8 the following new Bpecie8: Eutolype grandis, Haden- 
ella Icevigata, H. suhjuncta, Lathoaea ursinaj and Pleroma honusoula. The hrst species 
is from Missouri, the others from Colorado. 

Revision of the Orthopteran group Melanopli (Aoridiidae), with special ref¬ 
erence to North American forms, S. H. Scudder, Proc. U. S. Nat, Mua,, 30 (1898)^ 
pp, 1-431, pis. 36), —The following new genera with numerous species are figured 
and described: Gymnoscirtetes, Netrosoma, Phicdrotettix, Conalctea, Barytettix, 
Phaulotettix, Cephalotettix, Rhabdotettix, Cyclocercus, Sinaloa, Campylacantha, 
Eotettix, JEoloplus, Phoetaliates, Poccilotettix, (Edalconotus, Asemox>lu8, and 
Philocleon. 

The earlier phases of Plusia aemula, H. IIirschke ( Verhandl, K. E. Zool, Boi, 
Gesell, Wien, 48 {1898), No, 8, pp, 533, 536), —The early stages in the life history of 
this insect are described. Its food is secured from low growing plants, such as 
Ilieracium, Leontodou, Plantago, clovers, etc. 

A new plant louse on tobacco, T. Pkrgande {Canad, Eni,, 30 {1898), No, 13, pp, 
300, 301), —Technical descriptions are given of Neciarophora tahaci, a new plant 
louse that feeds on tobacco. The insect has been under observation for more than 
a year, and in addition to tobacco it is said to occur on Rxmex crispus, Leucanthemiim 
vulgare, Forsythia viridmima, and on the leaves of the apple, pear, eggplant, and 
tomato. 

Notes on the life history of Protoparce Carolina, W. B. Alwood {Science, n, 
ser,, 8 {1898), No, 195,p, 400). —The author states that in the vicinity of Blacksburg, 
Virginia, this species shows a tendency to be double brooded. The earliest moths 
appear June 7-12, oviposition begins June 20, the larvte molt four times at inter¬ 
vals of about 4 days, become full-fed in 20 to 21 days, and enter the soil for jnipa- 
tion. A small part of the brood issues as adults tlie first year, but the greater i)art 
are single brooded and appear as adults in July after passing the winter as pujiae. 

Clasaification of the suborder Phytophaga, W. H. Asiimead {Canad. Ent., 30 
(1898), No. 12, pp. 305-316), —This is the concluding paper on this subject and deals 
with the families Tenthredinidie and Cimbicidie. 

Sphaerococcus in Massachusetts, T. D. A. Cockerell and G. B. King {Canad, 
Ent., 30 {1898), No. 13, p. 336). — Sphwrococcns sylvesiris n. sp. is described on the 
white oak in Massachusetts. It is closely related to S. parvus, but may be distin¬ 
guished by its better-developed an ten me. 

The life history of Tortrix resinella, M. BOsgen {Allg, Forst u. Jagd Ztg., 74 
{1898), No. 13, pp. 380-383), 

American leaf hoppers of the subfamily Typhlocybinee, C. P. Gillette {Proe, 
V, S, Nat, Mm,, 20 {1898), pp. 709-773 ).—A monograiihic review is given of the above 
and the following new species described: Alebra curvilinea, A, hijasciata, A. trimaou- 
lata, J.rohusta, A, dorsalis, A.fumida, JHcraneura maculata, I), crueniata, J), unipuncta, 
1). communis, I), quadrivittata, Empoaaca trifasciata, E. livingsionii, E. unicolor, E. splen- 
dida, E, alhoUnea, E. denticula, E. pergandei, E. indsa, E. atrolahes, E, mexicana, 
E, radiata, Ei ^obusta, E, pallida, E. snowi, E. alboneura, E, tumida, Eupteryx mnduzei, 
E, flavoscuta, Typhlocyha bijmneiata, T. tunicarubra, T. hartii, T, rubroscuta, T, ilH- 
noiensis, T. dentata, and T, crevecceuri. 

Colorado's worst insect pests and their remedies, C. P. Gillette {Colorado 
Sta. Bui, 47, pp, 64, Jigs, 54 ),— The author gives popular descriptions and suggests 
methods for the destruction of the principal insect enemies of the apple, pear, plum, 
peach, and cherry trees; small fruits; roses; shade trees; farm and garden crops; 
grain insects and household pests. A number of insecticides are described, their 
methods of preparation and use being given in considerable detail. 
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The Coocldee of Kansae, S. J. Huntbr (Kansas Univ, Quarts 8 (1899)y JVb. f, 
1-15y ph 1 )»—Critical notes and descriptions of new species. 

Odor of the San Job 6 scale, F. M. Wehstkii (Canad, Ent,, 31.(1899), No, l,p, 4 ),— 
Attention is called to tlio odor which is associated with Aspidiotus perniciosus by 
which, in eases of considerable abuadauco, the scale can bo detected at a consider¬ 
able distoice. When the air i^ quiet it is often possible to detect the presence of a 
badly infested tree at a distance of a yard or more. The author comments on the 
possession of this odor and states that possibly in its native home this may attract 
insects and afford means of diffusion which aro not present in this country. 

A new danger to fruit growers, L. R. Taft (Michigan Sta, Spec, Bnl, 7, pp, 3), — 
Attention is directed to the San Jos<5 scale and the growers are warned against its 
attacks. 

Summer treatment for the San Josd scale, W. H. Alwood ( Virginia Sta, Bui, 74, 
pp, ^28-34, figs, 3), —'Phis records data obtained in the use of i)ure kerosene against 
the San Jose scale since the publication of Hulletin 72 of the station (K. S. R.,9, p. 
1067). Instances aro notiid in which kerosene proved very injurious to the trees, but 
in many cases no serious injury was noted, even when trees were in flower at the 
time of spraying. In regard to the use of kerosene the author says: 

^^The foregoing abstracts and unpublished matter in the records of the work now 
in progress show that pure kerosene can bis safely used upon all our fruit trees in the 
dormant season and with proper precautions during the growing season also. The 
chief point to be observed in its application is the proper atomization of the kero¬ 
sene. Unless it be applied in a finely atomized condition, and in quantity so as to 
just moisten the parts of the plant there is danger. The skill and judgment neces¬ 
sary to insure safety in this work aro not such as to preclude the use of kerosene by 
fruit growers, hence in the light of the above and other uiq^ublishojl exj^eriments, I 
recommend it as a summer treatment for San Jos^ scale. I believe it to be the treat¬ 
ment par excellenccy as in every case where I have used it on this scale it has destroyed 
them with great certainty. It is too soon to make an absolute statement as to the 
degree of eflicacjy, but the experiments now under way will furnish much data on 
this point hy the end of the season.^' 

Three forms of apparatus for spraying kerosene are figured and briefly discussed. 
Some form of blast atomizer is thought to be best. 

Hydrocyanic-acid gas fumigation, A. F. Woods (Florists^ Exchange, 10 (1898), 
No, 40, p, 1146), —Reports on tests made to observe the efiect of weak doses of hydro¬ 
cyanic-acid gas for long periods on greenhouse plants in large houses. It was found 
that any dose weaker than 0.1.^ gm. of 98 per cent cyanid per cubic foot of space in 
the house for 20 minutes was ineffectual. 

Fumigation of fruit with hydrocyanic acid, F. 11. Gutiikie (Agr, Gaz. New 
South Walesy 9 (1898), No, 10, p, 1191). —Oranges, lemons, and apples were placed in 
a small chamber and treated for 3 hours with vapor of hydrocyanic gas. After 
exposing the fruit in the open air for half an hour no trace of the acid could be 
detected in the flesh or outer skin of the fruit by smell, taste, or chemical examina¬ 
tion. No live scale remained. 

Legislation for the suppression of the San Jos6 scale, W, B. Alwood (Virginia 
Sta. Bui. 74, pp. 31-28). —The law of Virginia relating to the San Jo8<^ scale is given, 
together with comments by the author of the bulletin. The lines of work to be 
followed under the law are pointed out. 

FOODS—ANIMAL PRODUCTION. 

On the relative digestibility of white and brown [whole wheat] 
bread, T. L. Bbunton and F. W. Tunniclifpb Bartholomew''s 

Hospital Bpts., 33 ( 1897), pp. 157-168 ).—The authors report an extended 
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study of the composition and digestibility of white and whole-wheat 
bread. The composition of the two sorts of bread was as follows: 

Composition of white and whole-tvhvat bread. 


Water... 

Drj siibstanoo. 

Total ash. 

Phos]>lioric iK’id. 

Soluble matter. 

Nitroj;eu. 

Albunioi), (‘alciilated from iiltiogeii 

Pure Hlliuiuen. 

Soluble iiitrogt'iious matter. 

Starch and »}U*charino matters,etc. 

Standi. 

Sugar (maltose). 

Dox trill. 

Cellulose. 

Fat. 

Acidity (lactic acid). 

Loss oi’ wattT in liftecii ilaya. 


White 

hreatl. 

Whole- 

wlieiit 

bretul. 

Per cent. 

Per cent. 

39.10 

40.18 

60.90 

59.82 

.59 

1.88 

.16 

.51 

4.73 

7.54 

1.32 

1.25 

8. 25 

7.87 

7. 34 

7.86^ 

.61 

.73 

51. H.5 

49.44 

1 38.45 

39.18 

1 1,19 

1.77 

1 .84 

.71 

i • ‘^4 

1.06 

' .21 

.63 

.19 

.29 

9.23 



Artificial digestion experiments were made with mixed saliva and 
Benger’s liquor pancreaticus and liquor pepticus. The i>rinci])al deduc¬ 
tions from the experiments, which are discussed in detail, follow: 

^^Froin the exiRriinoiits wo uro justiliotl iu concluding that the higher nutritive 
value which we might, upon [mre chemical grounds, ascribe to brown bn‘ad, can not, 
w'ith the single oxcoptiou of fats and mineral constitiKUits, he maintaiiuMl from the 
physiological side. On the other baud, distincty less of the nutritive materials actu¬ 
ally get into the blood in the case of brown than of white broad. . . . 

White bread is, Aveight for weight, more nutritious than brown. Therefore it 
appears the iireferenco given by operators in large towns for white bread has, to a 
certain extent, a sound physiological basis. 

In the case of people with irritable intestines, wliitc bread is to be preferred to 
brown. 

‘^In the caso of people w ith 8luggi.sb intestines, brown bread is preferable to 
white, as it tends to maintain regular peristaltic action, and insure regular evacu¬ 
ation of tbo bowels, with all its attendant advantages. 

^^lu eases where the proportion of iniiieral ingredients, and especially of lime 
salts, in other articles of food or drink is insufficient, brown bread is preferable to 
white. . . . 

^^If the dietary is insufficient in fat, or if the patient is unable readily to digest 
fat in other forms, brown broad may possibly be jireferable to wbitc.^^ 

The use of molasses in feeding animals, D. Dickson and L. 
Malpeaux (Ann, Agron.j 2d (1898), No, 8, pj), 3o3^38i), —Experiments 
on the value of molasses as jiart of a ration are reported with sheep, 
pigs, steersy milch cows, and horses. The principal conclusions follow: 
When molasses formed part of the ration of sheep, pigs, and steers 
the gains in live weight were rapid. When molasses was fed to milch 
cows the total milk yield and the amount of fat and milk sugar in the 
milk Avas iiK-reased. The increase is not regarded as sufficient to war¬ 
rant the conclusion that molasses is a suitable food for milch cows. 
Molasses is regarded as an excellent food for horses. It was readily 
eaten and vigor and weight wore maintained when it was added to the 
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ration. Molasses may be advantageously employed for rendering 
inferior hay or fodder more palatable. 

Bullock-feeding experiment, T. B. Wood {Cambridge and Counties 
Agr, Education Scheme, Field and Feeding FjX'perimenIs, Ept. 1897, pp. 
41-52 ).—Brief reference is made to feeding experiments with sheep 
and steers carried on in previous years at Whitlingham, ^^'orfolk. In 
the winter of 1896-07 a test was made with 4 lots of 5 steers each, to 
compare linseed cake and the following grain mixtures:^ Linseed cake 
and common cotton*seed cake; decorticated cotton seed cake and maize 
meal; and decorticated cotton seed cake, common cotton seed cake, 
maize meal, and dried grains. In addition to the grain the steers were 
given 10 lbs, of mixed chaff and 112 lbs. of roots per head daily. The 
average weekly gains per head of the 4 lots was 16.7 lbs., 18.9 lbs., 14.0 
lbs., and 15.2 lbs. The net i)rofits were from $8.60 to $4.86 per head. 
Making allowance for the inaniirial value of the food, linseed cake gave 
slightly the best results. Few details of this test are given. 

In 1897-98 a similar test was made with 4 lots of 5 steers each. Lot 
1 was fed linseed cake; lot 2, linseed cake and common cotton seed cake, 
1:1; lot 3, decorticated cotton seed cake and dried brewers^ grains, 1:1; 
and lot 4, linseed cake, common cotton seed cake, and maize meal, 
1:1:1. At the beginning of the test the steers were fed per head daily 
6 lbs, of the grain ration. After about a month the ration was increased 
to 8 lbs. and later to 10 lbs. In addition the steers were fed 10 lbs. cut 
(chafted) hay and straw mixed and 112 lbs. of roots per head daily. 
The test began December 18 and continued until the steers were judged 
ready for slaughtering. One steer from eacli lot was sold and slaugh¬ 
tered March 15, March 16, April 18, April 25, and May 8. The average 
weekly gain per head of the 4 lots was 11.9 lbs., 10,6 lbs., 9.3 lbs., and 
10.5 lbs., respectively. The gains of the steers of the <lifferent lots and 
the cost of gains are discussed in detail, tlie results being comi)ared 
with the test made in the previous year. 

Summarizing tlio 2 years’ rtisults, the 2 experiments have agreed very well, and 
it appears clear tliat linseed cake alone is the most profitable food to purchase for 
fattening steers, though it lias been A ory closely followed in each experiment by the 
mixtiire of linseed cake, common cotton cake, and dried grains, with or without 
maize meal. Linseed cake and common cotton eake mixed have always paid the 
least, but it is worthy of notice that the steers eating this mixture have always 
started well, and have only lost ground later in the period of feeding. This suggests 
that in future experiments one lot should he started on linseed cake and common 
cotton cake, half ami half, for the first month, after which the proportion of linseed 
cake should bo raised, until the steers finished up tho last month on Unsized cake 
only. This ration would probably compare favorably from an economical point of 
view with cake alone all the time.’’ 

Rape for lambs, 3. A. Ouaig [Wisconsin Sta. Rpt, 1897, pp. 72-79, 
fig. 1 ).—The author quotes at some length experiments on the value of 
rape for fattening lambs, which were previously reported (E. S. R., 8, 
p. 327), The value of rape for lambs previous to fattening was tested 
in 1896 with 2 lots of 48 lambs. The lambs were dipped and tagged, 
and after a preliminary period of 2 weeks the test proper began Octo¬ 
ber 12. It was divided into 2 periods of 4 and 12 weeks. Lot 1 was 
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fed rape and lot 2 was given the range of a blue-grass pasture. In 
addition both lots were fed a mixture of peas and corn 1:1. At the 
beginning of the test lot 1 weighed 3,022.5 lbs. and lot 2, 3,232.5 lbs. 
The gains made by the 2 lots were 501 and 325 lbs. respectively. Lot 
2 was fed the rape from 0.64 acre. Each lot consumed 878 lbs. of the 
grain mixture. During the second period both lots were fed in sheds, 
and given similar rations, consisting of hay and a mixture of corn and 
peas 1:1, the object being to compare the influence of the previous 
pasturing on fattening. Lot 1 gained 052 lbs. and lot 2,858 lbs. Each 
lot consumed 4,084 lbs. of grain. Lot 1 consumed 2,488 lbs. of hay and 
lot 2 2,703.5, a difference of 215.5 lbs. in favor of lot 1. 

** From the results it will be seen that when the 2 lots were put in pons and fed 
similar rations, lot 1 that had rape instead of pasture made a fjreater gain than the 
other lot, and they also ate less hay, thus showing the henelicial influence of pastur¬ 
ing lambs on rape in the fall previous to fattening them/’ 

Grain for lambs before weaning, J. A. Oraio (Wisconsin Sta. Rpt 
1897ypp. 37-41 ).—^Tlie author quotes earlier work (E. S. E., 8, p. 714), 
and reports additional tests of the value of grain before and after 
weaning. In 1896 a test was made of 4 lots of 6 lambs to compare 
corn meal, oats, bran, and cracked peas. The test began April 14 and 
covered 12 weeks before weaning. Three ewes ran with the lambs in 
each lot and were given the same rations as the lambs mentioned 
below. The flnancial statement is based on oats at 20 cts., corn at 
30 cts., and peas at 45 cts. per busbel, and bran at $13 per ton. Tlie 
results are summarized in the following table: 


liesvlltt of feeding grain to lambs before wtaning in 1.^00, 


Lot. 

Food. 

Weight at 
begin niug. 

Total 

gain. 

Food eaten 
per pound 
of gain. 

Cost of food 
per pound 
of gain. 

1 

Gronnd com. 

Pounds, 

163.0 

Pounds, 

297.5 

Pound, 

0.10 

Cent. 

0.10 

2 

Whole oata. 

145.5 

298.5 

.68 

.40 

3 

Brau. 

144.0 

307.5 

.20 

.12 

4 

Cracked peas... 

145.5 

298.0 

.75 

i 

.52 


III 1897 a test was made with 4 lots of 6 Shropshire grade lambs, 3 
ewes running with each lot. The test covered the 10 weeks previous 
to weaning. The conditions of the experiment were the same as in the 
preceding test. The results were as follows; 


^ liesnlta of feeding grain to lamha before weaning in 1897. 


1 

Lot. 

Food. 

Weight at 
beginning. 

Total 

gain. 

Food eaten 
per pound 
of gain. 

Coat of food 
per pound 
of gain. 


Gronnd com. 

Pounds, 

Pounds. 

Pound. 

Cent, 

1 

314.0 j 

214.5 

0.55 

0.27 

2 

Whole oats. 

316.0 

211.6 

.61 

.80 

3 

Bran... 

299.5 

181.0 

.63 

.81 

4 

Cracked peas. 

807.0 

188.0 

.69 

.48 
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Prom these tests and that previously reported the general deductions 
are drawn that— 

^^The ground com gave the boat results as far as cost of gain is concerned, and 
next to it ranks bran, while oats and peas are shown to bo of equal value. • . . 
The trials show that for feeding lambs when they are suckling their dams these foods 
should be chosen in the following order: First, ground corn; second, bran; third, 
oats or cracked peas.^' 

Grain mixture for lambs before and after weaning, J. A. Craig 
{Wisconsin 8ta. Rpt. 1897ypp. 42-i4 ).—The comparative value of corn 
and a mixture of corn with other grains was tested with 15 lambs 
before and after weaning. They were divided into 3 lots of 5 each. 
There were 3 ewes with the lambs in each lot. Lot 1 was fed ground 
corn, lot 2 corn and oats, and lot 3 ground com and cracked peas. 
The lambs were fed all the grain they would eat morning and even¬ 
ing, and during the day were with their dams on ordinary blue-grass 
pasture. The test covered 8 weeks before and 8 weeks after weaning. 
The weight of the lots at the beginning of the test was as follows: 
Lot 1, 291.5 lbs.; lot 2, 209.5 lbs.; and lot 3, 288 lbs. In 8 weeks the 
3 lots had gained 139, 139.5, and 139 lbs., consuming 0.26, 0.31, and 
0.42 lb. of grain, respectively, per pound of gain. In each case the 
corresponding cost of gain was 0.13,0.17, and 0.24 ct. During 8 weeks 
immediately after weaning lot 1 gained 95, lot 2,92.5, and lot 3, 98 lbs., 
consuming 0.13, 0.14, and 0.13 lb. of grain per pound of gain, respec¬ 
tively, tbe cost of gain being 0.6, 0.7, and 0.7 ct. per pound. 

^^The outcome of this trial still maintains the position of ground com as a food 
for lambs, though the results aro practically the same from tin' lambs in all of the 
lots. Tlie lot getting the corn and peas gained slightly the most, and they ate more 
grain than the others, but in respect to the cost of the gain tlie ground corn main¬ 
tains its position. 

*‘Tlie mixture of corn and peas, however, seems to be a ration that the lambs rel¬ 
ish as they grow older, but previous to weaning none of these mixtures seem to give 
as satisfactory results as the ground corn. It is a fact, however, that in feeding 
such a ration as ground corn alone there is likely to be more sickness among the 
lambs than if they have a mixed ration. Aside from this the addition of oats or 
peas to the ration of unground corn produced no appreciable benefit, wliile it 
increased the cost in every instance.” 

Laxubs for early spring market, J« A. Cbaig (Wisconsm Sta. Rpt, 
1897ypp. 45-49j figs. 4 ).—The lambs raised at the station are mostly a 
cross of a pure bred Dorset ram on Shropshire grade ewes. There are 
also some second-cross lambs; that is, lambs Irom a crossing of a pure¬ 
bred Dorset ram on the cross-bred ewes mentioned above. The author 
gives in tabular form the number and cross of the ewe, date of service, 
date of lambing, number of lambs, date when sold, and the weight and 
value of the lambs in the station flock. 

''From our experience in tiying to establish a flock for breeding early lambs, wo 
can say that a reasonable degree of success may be attained as soon as the first-cross 
ewes are ready to be bred, but it is equally clear that a greater certainty of breeding 
the ewes early exists where the ewes are the second cross of the Dorset on native 
sheep.” 

16130—No. 8-6 
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Experiments in sheep fattening, J. Grude {Aarsher. Offent, For- 
anst Fremmey 1897j pp. 282-290 ).—The tests were conducted on the 
same general plan as the earlier experiments carried on by the author 
with government aid (E. S. E., 5, p. 919; 8, p. 154; 9, j). 1075). The 
following table shows the principal results: 

Results of sheep-feeding experiments^ 189'^, 


1 

Num- 



Average 

Feed per day per 1,000 kg. live 
weierht. 

Live weight. 

In- 


her of 

Aver- 

length of 







crease 


ani¬ 

mals. 

jagoage. 

fattening 

period. 

Hay. 

Tur¬ 

nips. 

Linseed 

oilcake 

Oats. 

At be¬ 
ginning. 

At end. 

in live 
weight. 



Tears. 

Days. 

Kg. 


Kg. 

Kg. 

Kg. 

Kg. 

Per ct. 

Wethers. 

70 

1 M 


30 

V.6 

16.2 

5.4 

44.1 

50.7 

15.0 

Do. 

50 

Ol 


30 

7.0 

79.1 

15.6 

4.1 

40.2 

57.2 

16.3 

Ewos. 

70 

li 


30 

8.0 

74.8 

16.6 

5.1 

41.9 

48.6 

16.0 

Do. 

50 



80 

7.6 

82.8 

16.9 

4.4 

44.2 

50.7 

12.9 

Wethers. 

70 



30 

10.3 j 

70.9 

14.7 

6.0 

44.2 

48.6 

9.8 

Lambs. 

70 

; 1 

30 

10.3 

72.5 

15.0 

6.4 

31.2 

34.7 

10.3 

Totals and 
averages. 

1 380 



30 

8.5 i 

75.6 

15.8 

5.3 

42.0 

47.8 

13.9 


—-F. W. WOLL. 


Establishing a flock of mutton sheep, J. A. CiiAia ( Wisconsin 
8ta, Rpt. 1897ypp. 50-55y figs. S ).— The author discusses the require¬ 
ments for a flock of mutton sheep. The most important considerations 
in his opinion are good rams and ewes that are deep milkers and suckle 
their lambs well and have the densest fleeces for their own protection. 

matters little if a owe is not as nicely rounded in form as she might be. If 
she is a good milker, she deserves the i)remier position in the flock. . . . The feeding 
of the ewe lambs that are to furnish the new material for the flock should be liberal 
in every sense of the word. Food them liberally on oats and see that they get tlie 
best pasturage that it is possible to secure for them, and it will be found surprising 
how lusty they will grow during the first 9 months of thoir lives,^^ 

Uniformity in the lambs raised is deemed an important requisite. 

‘*To secure this it should he an axiom for every flock master to never sell or dis¬ 
pose of a ram that proves to be a valuable breeder as well as a getter of superior 
lambs. Such a ram should be permanently retained at the head of the flock, and 
bred to the same ewes year after year as long as it is })os8iblo to do so.’^ 

Whole corn compared with com meal for pig feeding, W. A.. 

Henry ( Wisconsin Sta. Bpt. 1897, pp. 39-36). —The author (quotes in 
some detail 2 experiments in 1896 on this subject (B. S. 11., 9, p. 680), 
aud reports additional experiments made in 1897. The first trial in 
1897 was with 2 lots of 9 Poland China-Ohester White pigs each. 
They were all straight bodied, strong boned, and well built, with vigor¬ 
ous constitutions. They had been pastured on rape or grass and given 
grain, and were in rather high condition at the beginning of the trial. 
Lot 1 was fed a ration consisting of shelled com and wheat middlings 2:1. 
The shelled corn was fed in a trough and when consumed the wheat 
middlings was fed mixed with water. Lot 2 was fed corn meal and 
wheat middlings 2:1. The test covered 12 weeks. Lot 1 weighed 1,907 
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lbs. at the beginning of the trial and gained 984 lbs., consuming 4.42 
lbs. of grain per pound of gain. Lot 2 weighed 1,886 lbs. at the begin¬ 
ning of the test, gained 1,348 lbs., and consumed 5.01 lbs. of grain per 
pound of gain. In tlie author’s opinion the amount of feed required 
per pound of gain is reasonable considering the good condition of the 
X)igs at the beginning of the trial. 

The second test was made with 2 lots of 7 pure bred Poland Chinas 
and cross-bred Poland China Herkshires. ‘^They were of line bone with 
romid bodies and much more delicate than the preceding lot. They 
showed in strong contrast with those of the iirst trial the difference 
between pigs of good bone and constitution and those too much refined 
by high breeding.” These x)igs had likewise been i)astured on rape or 
grass before beginning the test, which covered 9 weeks. In other 
respects the conditions were the same as in the preceding trial. Lot 1 
weighed 1,281 lbs. at the beginning of the trial and gained 552 lbs., con¬ 
suming 4.62 lbs. of grain per pound of gain. Lot 2 weighed 1,383 lbs. 
at the beginning of the trial and gained 576 lbs., consuming 4.24 lbs. of 
grain x^er pound of gain. The gains made at different ]>eriods of the 
test are discussed and the results of these trials are comx^ared with 
those of earlier tests. 

‘*The gains wore greatest during the first weeks of tho trial and lightest during 
the last weeks. On tho contrary, more feed was eaten during tho last weeks of the 
trial than in the heginning. Coming to the feed reanired per pound of gain, tlie 
results obtained in the earlier stages stand in strong contrast with those obtained 
near the close. For the first week 3.fi2 Ihs. of feed made 1 lb. of gain, while in the 
twelfth week 5.98 lbs. were required. 

^‘Grouping tho rosidts into four-week x>eriods in order to socuire better aver¬ 
ages . . . we see that during the first period of 4 weeks, 4.18 lbs. of fi'ed made 1 lb. 
of gain; during the second four-weeks period 4.61 lbs. were required; and during 
the last four weeks 5.59 lbs. of feed were required per pound of gain.’^ 

Data concerning sow and pigs at farrowing time, W. A. Hknhy 
{Wisconsin Sta, Ept. 1897^ —A number of observations were 

made in the sxiring of 1897 on pure bred Poland China and Berkshire 
pigs or crosses of these breeds, and upon (Toss-bred Poland Chinas 
and Chester Whites. The sows ranged from 1 to 4 years in ago and 
from 240 to 577 lbs. in weight. They were weighed several hours before 
and several hours after farrowing and the pigs were also weighed. 
The average weight of tho sows before farrowing was 382.1 lbs. and 
after farrowing 359 lbs. The average weight of the afterbirth was 
4.01 lbs. 

‘‘The litters averaged 16.7 lbs. each, tho individual pigs ranging in weight from 
1.3 to 3.1 lbs., tho average being 2.2 lbs. In general, the individual pigs in largo 
litters are somewhat smaller than those of small litters. 

“Frequently in a litter of pigs there is one member much weaker than tho others, 
and this is styled the ‘riint' or ‘teatinau.^ It is sometimes spoken of as the last 
pig farrowed, this occurrence seeming in some unknown way to mark its inferiority. 
[The observations made showed that] tho last pig farrowed was not necessarily of 
lighter weight than the others, and tho observer noted no weakness or other mark 
indicating inferiority in any way." 
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The cost of feeding pigs before and after weaning, W. A. Henry 
(WUeonsin 8ta. Bpt. 1897^ pp. 20-28). —Tests were made with 5 sows and 
their litters, to compare the cost of feeding before and after weaning. 
There were 6 i)igs with sow 1,6 with sow 2,7 with sow 3,9 with sow 4, and 
12 with sow 5. All the lots were fed equal parts by weight of a mixture 
of corn meal, middlings, and skim milk 1:1:4. The milk was generally 
sour. Water was supplied in addition. When very young the pigs 
were given no food except milk siii>plied by the sows. As they 
increased in size they were encouraged to eat the ration mentioned 
above, which was idaced before them in a separate trough 3 times daily. 
The pigs were weaned when 70 days old, and the feeding continued for 
49 days after weaning, the lugs being fed all they would eat without 
waste. On the other hand, the sows, having gained in weight while 
suckling the pigs, were given a limited quantity of food, in order that 
they might not make too much gain. The tests are reported in detail 
in tabular form. The results are summarized in the following table, 
which shows the food required per pound of gain by both sows and 
pigs before weaning and by each after weaning: 

Jveraije of results with hows ami pig8 before and after weaning^ 


Sows and pigs boforo weaning 

I’igs after weaning. 

Sows after weaning. 


Feed required i>er 
pound of gain. 


Meal, j Milk. 


P'mnds. Poundi. 
2.37 4.75 

2.88 1 5.76 

7.10 : 14.20 


On the supposition that G lbs. of separator skim milk is the equiva¬ 
lent of 1 lb. of meal, the author calculates that the sows and pigs before 
weaning required food equivalent to 3.1G lbs. of meal per pound of gain, 
and the pigs after weaning the equivalent of 3.84 lbs. of meal. 

those figures we liavo another illustration of liow much more economical 
young pigs are than more mature animals in the food required for a given gain. 
When those same pigs liave reached a weight of HOC lbs., about 500 lbs. of grain will 
bo recpiired for 100 lbs. of gain. 

large amount of feed was required by the sows for 100 lbs. of gain after their pigs 
had been weaned; the explanation of this is simple. Those sows had usually gained 
in weight while 8U(;kliiig their pigs and were therefore in good llosh. Being required 
for future breeders, we did not wish thorn to become too fat, a condition which they 
would readily ^ttain, had siiflicient feed been supplied. Tht^se figures afford an 
excellent illustration of how unprofitable it is to supply animals with less feed than 
they can readily consume when gain in weight is the end desired. These sows 
require nearly three times as much feed for 100 lbs. of gain as did their pigs which 
had just been weaned from them. This is because the herdsman gave them a very 
limited <iuautity of nutrients, only about what they required for maintenance, his 
object being not to allow them to materially gain in flesh.” 

' Peat molasses for horses, II. Goldsmith ( Ugesicr. Landm.y 43{1898)j 
No. 23-2ij pp. 291^ 292j 306-309). —The peat molasses fed in this experi¬ 
ment was manufactured from beet molasses and dry peat in the proper- 
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tion of 4:1. Clieinical aualysis by V. Stein showed it to contain: 
Water, 23.80 per cent; protein, 0.31 i)er cent; fat, 0.23 per cent; car¬ 
bohydrates, 52.G0 per cent (sugar, 40.1 per cent); crude fiber, 3.75 per 
cent; ash, 10.31 per cent. 

Twenty street-car horses were included in the experiment, which was 
continued for about 4^ months (December 20-May 2). The regular grain 
ration of the horses consisted of 11 lbs. of oats, 5.5 lbs. corn, 1.65 lbs. 
wheat bran, 0.55 lbs. rye bread. For 15 of the horses 3.3 lbs. of this 
mixture was replaced by 3.3 lbs. of peat molasses, and after 2 months 
2.2 lbs. were again replaced by 2,2 lbs. of peat molasses. The remain¬ 
ing 5 horses formed a control lot and were fed the regular grain ration 
during the entire experiment. The health of the horses and their 
capacity for work were satisfactory throughout the test. The average 
weight of tlie horses fed peat molasses at the beginning of the test was 
1,226.5 lbs.; at the end of the first period there was a loss of 25.3 lbs.; 
at the end of the second period a gain of 8.8 lbs. Considering the 
experiment as a whole there was a loss of 23.1 lbs. Tlie average weight 
of the horses fed grain at tlie beginning was 1,298 lbs.; at the end of 
the first period there was a loss of 14.3 lbs.; at the end of the second 
period there was a loss of 16.5 lbs. During the whole test there was a 
loss of 34.1 lbs. 

While 3.3 lbs. of peat molasses could not quite take the place of 3.3 
lbs. of grain feed in the experiment, it will be noticed that 2.2 lbs. of 
the molasses feed under the conditions present had a higher nutritive 
eflect than the same weight of grain feed. Considering the average 
results obtained for both periods the peat molasses proved somewhat 
superior to the oats and corn. The experiment indicates that a few 
pounds of peat molasses may be fed daily to horses with advantage, 
if this feed is cheaper, pound for pound, than common concentrated 
horse feeds. The decrease in weight of the experimental horses is in 
accordance with general exi)erience, as horses regularly fall oif in 
weight during the spring (according to the author, about 16.5 lbs. per 
head).— F. w. woll. 


The distribution of gluten and its constituents in the starch layer of 
wheat, E. Fleukknt {Compt. Bend. Acad. Sci. Parisj IJC (/.S\9<S’), No. pp. J592- 
1695 ).—The gluten in tlio ihmr ut different stages of grinding and the amount of 
glutenin and glia<lin in the gluten are reported in Beveral sorts of wlieat. The 
results, in the author’s opinion, show that the gluten content and the composition 
of the gluten varies in different varieties of wheat and in the products obtained 
from the same wheat at diflerent stages of grinding. The (juantity of gluten 
increases from the center toward the periphery of the starch layer and the gluten 
contains a higher percentage of glutenin as it approaches the interior of the grain. 

Nuts as food in foreign countries ( V. S. Consular Bpts., 1898^ No. 219, pp, 637- 
648 ),—These articles, prepared by the consuls to the various countries, describe the 
nuts used as food in Franco, Italy, Korea, and Syria. In France these were chest-' 
nuts, almonds, and peanuts,* in Italy, almonds, filberts, chestnuts, pistachios, wal¬ 
nuts, and pine nuts; in Korea, chestnuts, walnuts, pine nuts, peanuts, and jinko 
nuts; in Syria, chestnuts, filberts, piue nuts, pistachios, and walnuts. In several 
oases statistics of the amount consumed are given together with methods of culti¬ 
vation, etc. 
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The composition of Ohio wines, A. W. Smith and N. Parks {Jour, Amer, Cheni. 
Soc.f JO {lS0S)j No, llyi)p,878-8Sj). —Analyses are given of wine made by the authors 
from 12 varieties of grapes grown in Ohio, and of a number of typical samples of 
wines sold in northern Ohio. The Ohio wines were 1 year old, except 2 samples which 
were 2 years old. The results are compared with European analyses and standards, 
and the application of the results in determining cases of adulteration is pointed out. 

Michigan Dairy and Food Conmiission Bulletin 40 {pp, 4S), —A report is given 
of the examination of a considerable number of samples of spices, imitation fruit 
jelly, oleomargarin, etc., together with a r»%um<^ of the Dairy and Food Commis¬ 
sion’s operations for the G mouths ending December 81, 1898. 

Publications of the institute of hygiene of the University of Padua {Puhhlica- 
zioni Dell 'Istitnio jy/fjienc Della Ji, Universita IH Padova, Padua: P, Prospermia 
1898, p, 844, maps J), —This volume (which is made up of separates with an introduc¬ 
tion) contains the investigations which have been conducted by Prof. A. Serafiui, or 
by his students under his ilirectiou. Some of these have already been noted in the 
Record (E. S. R., 9, pp. 2G5, 26G). 

Rules for the management of the Bengal Institute Hostel and scale of dietary 
studies for each student, F. Raymond {Ann, Ppt, Civ, Vet, Dept, [Pengal^t 1897-98^ 
Append, 21~J'2, pp, 14-10). —The kinds and amount of food consumed per man per day 
in the students’ boarding club and its cost are brielly recorded. 

Annual report of the live stock breeders’ assoications {lipts. Lire Stock Assocs, 
Province of Ontario, 1897-98, pp, 142), —This contains the usual addresses and reports 
and, in addition, the following papers: Tuberculosis in cattle, D. McCrao; The 
reciuiremeuts of the homo and foreign mutton and wool markets, M. Levering; Short¬ 
horn prospects, R. Gibson; Rroad-minded breeders, W. Linton; Reef breeds and 
their value, I. Hobson; Caro and application of manure, ,J. Yuill; and The Ayr¬ 
shire and its uses, J. C. Smith. 

A digest of metabolism experiments, W. O. Atwatku ami C. F. I^ANCiw ouTiiY 
( IJ, S, Dept, Ayr,, Office of Experiment Stations Dal, 45, rev, ed,,pp, 484), —A number of 
errors in the ligurcs in the tables have been corrected. 

Analyses of cakes used in bullock-feeding experiments, T. B. Wo()i> {Cain- 
bridge and Counties Ayr, Education Scheme, Field and Feeding Kxpts., Ppt, 7897,p, 53 ).— 
Analyses of the composition of the cakes useil in steer feeding expcTimonts stated 
above (]>. 773), are reported. 

The fattening of cattle, J. W. Robertson {Ppt. Comr. Ayr. and Dairying, Canada, 
1897,pt, 4, pp, 23-30), —These tests have been noted from auotlier source (E. S. R., G, 
p.450; 8,p. 916). 

Calf raising, J. Maswersit (F</7Rm(7’« Landw, Zlg., 47 {1898), No, 24, pp, 918-920), — 
The author reports tlie suci^essful use of starch and skim milk as a food for calves. 

Experiments to determine the effect of pea meal and sunflower-seed cake on 
the quality of fat, flesh, eind wool of sheep, Ramm {Deut. Landw, Presse, 25 {1898), 
No, SO, p, 855; 81, p, 864, figs.; 82, pp, 875, 876; 84, pp, 895, 896). —Tests were made with 
4 lots of 3 slieep each. Lots 1 and 8 were Merinos; lots 2 and 4, English sheep. Lots 1 
and 2 were given simllower-sccd cake and lots 3 and 4, pea meal. The jirincipal 
conclusions follow: 

The Merino sheep made 10 per cent higher gains thjin the English sheep. Disre¬ 
garding the belly fat, the results of slaughter tt'sts of the breeds were about the 
same. The English sheep, however, had more belly fat and, in general, fatter car¬ 
casses. The solidifying point of the Merino fat was several degrees lower than that 
of the fat in the English sheep. The Merino sheep produced more wool than the 
others; the wool contained about twice as much wool fat; and the molting point of 
the wool fat was about 2\ per c<*nt higher than that of the wool of the English 
sheep. The gains made with pea meal were about 2.2 per cent better, and the t'esults 
of slaughter tests were also about G.54 per cent better than in the case of the sun- 
^ower-seed cake. The sheep fed pea meal showed more belly fat, the flesh contained 
more dry matter, and more nitrogen. The fat had a much lower iodin value. The 
sheep fed sunflower-seed cake weighed more shorn and the wool contained more fat. 
The melting point of the wool fat was, however, 4.2 per cent lower. 
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MolasBOB aB a feed for Bwine, G. Faye and £. Fredbkiksen ( Ugeskr. Landm,, 43 
(1898)f Xo* 11 j pp, 134-130), —Forty pigs were divided into 2 lots of 20 each, one lot 
was fed Indian corn and the other barley. In each case molasses feed was substi¬ 
tuted for one-third of the grain ration of part of the pigs. 

The test covered 140 days. The results are expressed in full in tabular form. The 
test indicates that beet molasses when it is not fed too heavily, is an economical 
food for swine, its feeding value being equal to about three-fourths of that of grain 
feeds, pound for pound.— f. w. woll. 

Rape for swine, J. A. Craig ( Wisconsin ASia. Jipt. 1897 j pp, 80,81), —The tests were 
reported in a previous publication (E. S. R., 9, p. 374). 

Concerning horse raising in Denmark, S. von Natiiusius (FUhlintfs Landw, Ztg,, 
47 {1898), No, 23, pp, 834-840; 23, pp, 805-870), —The author visited DeniUcark and 
gives his opinion of horses and horse raising in that country in some detail. 

The duration of a horse’s life and the limits of his usefulness for work and 
breeding purposes, ZOrn {Fuhling^s Landw. Ztg,, 47 {ISOS), Xo. 24, pp. 029-931 ).— 
The author quotes many instances which are believed to be authentic of horses 
which have lived to an extreme age and many of them have been useful as draft 
animals and for breeding purposes. 
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Variations in milk and milk production, E. Davenport and W. J. 
Fraser {Illinois Sta, BuL pp. 77-101, dgm. 1), — This is a record for 
2 high-grade Jerseys, 2 registered Holsteiiis, and 1 liigh-grade Holstein. 
All were given similar care and feed. The fat. was determined by the 
Babcock test and the solids-not-fat were calculated from the lactometer 
reading. The data were recorded for each of the 5 cows separately for 
each milking. A complete record for all 5 cows for 1 month and of 1 
cow for 10 months is given in tables. The records of all the cows for 3 
months were compiled and the results are presented and discussed. 
The yield and (quality of the milk at the beginning and near the close 
of the period of lactation was also considered. A diagram is given 
showing the daily feed consumed and the yield of milk and fat for 2 
cows for a period of 4 months. The authors^ deductions from the 
record are as follows; 

‘^Tlie yield of milk from difterent cows under the same conditions dilfors greatly, 
and that from the same cow varies widely from day to day. 

“The composition of milk is highly variable; the ratio of fat to other solids, and 
that of solids to water, is not constant as between different cows or for the same 
cow on successive days. 

The percentage of fat, or of other solids, is not always highest in the smaller 
yields, but cows that give milk with a high percentage of solids generally show a 
low total yield. 

‘^Fat is the most variable constituent of milk, and its variations are independent 
of those of the other solids; therefore the yield of milk is a bettor index of the other 
solids than it is of the fat. 

**As regards the first and last milk drawn, the proportion of solids-not-fat is. 
higher in the first, but the proportion of fat is decidedly greater in the last. 

''When the milking periods are unequal the longer period will generally, though 
not always, give the larger yield of milk, of fat, and of solids-not-fat; but the differ¬ 
ence in yield does not correspond to the difference in time; that is, the secretion 
calculated per hour is greater during the shorter period. 
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Neither daytime nor nighttime is shown to ho superior as a milk>producing 
period. 

Different cows differ in their power to make milk from food, and the same cow 
varies in this respect from time to time. 

It pays to select the individual according to her power to manufacture milk 
from food, and according to the character of the product. 

‘‘Aside from the influence of food or environment each animal exhibits individual 
variations of lier own, and such variations tend to show something like periodicity 
in the separate functional activities of the animal hody.’^ 

Test of the Quemsey cow Suke of Rosendale (6520 G*. H. B.) 

F. W. WOLL ( Wisconsin Sta. Rpt. 1897^ pp. 153-100, Jig, 1), —A test of 
this cow for one week just after calving by one of the owners shows a 
total production of 189.7 lbs. of milk and 14.08 lbs. of butter fat, making 
the average fat content of the milk produced during the week 7.90 per 
cent.’^ For the purpose of studying the quality of the milk during tlie 
progress of lactation, samples were sent to the station on the 20th to 
21st of each month during the winter, spring, and summer until the 
cow was dried off. The methods of analysis employed are described 
and the results of this study are tabulated, together with a summary 
of the yield and butter fat during 4 i)reviou8 periods of lactation. Tlie 
milk at no time during the test equaled in fat content that shown in the 
preliminary test of one week, indicating ‘‘that the high percentages of 
fat in the milk shortly after calving were due to abnormal conditions 
in the cow at the time.'’ During the 285 days of the test the cow pro¬ 
duced 5,490.7 lbs. of milk with an average fat content of 5.78 i)er cent, 
the total yield of fat being 317.28 lbs., an average ot 1.11 lbs. per day. 

A new proteid constituent of milk, A, WB(')nLEWSKi (Ztschr. 
Physiol, Chem., 26 [1898), No. 3-4, pp. 308-313 ).—The author finds that 
besides casein, albumin, and globulin, milk contains a fourth proteid, 
which he calls opalisin, on account of the opalescence of its solutions. 
The new proteid is obtained by precipitating the casein with acetic 
acid, and then saturating the curd with either magnesium sulphate, 
ammonium sulphate, or common salt. This precipitate differs from 
casein by not leaving any residue of pseudonuclein on digestion with 
pepsin. A neutral solution of the precipitate treated with a few drops 
of calcium chlorid and considerable phosphoric acid solution gives a 
precipitate of the opalisin. 

It is present in considerable quantity in human milk, less in mares’ 
milk, and in very small (juantity in cows’ milk. This constitutes 
another difference between human milk and cows’ milk. The difficulty 
of precipitattog the casein of human milk is said to be due to its opal 
isin. Mares’ milk is in this respect, as in many others, intermediate 
between human milk and cows’ milk. 

The characteristics of opalisin are described. 

On the yield and composition of sows’ milk, W. A. Henbt and 
F. W. WoLL ( Wisconsin Sta. Rpt. 1897, pp. 10-19, Jig. 1). —Four farrow¬ 
ing sows were selected, 3 being pure bred Poland Chinas and 1 a grade 
Chester White. Two of the sows were 2 years old and weighed nearly 
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450 lbs. each, while the other 2 were only 1 year old and weighed less 
than 300 lbs. each. The method of determining the yield was to weigh 
the pigs each time before and after suckling, keeping them confined 
between times in a pen near the dam. This weighing was continued 
on 3 days every 2 weeks until the pigs were weaned. In this way it 
was found that the average milk yield of the 4 sows ranged from 4.1 to 
5.8 lbs. per day for the whole period of observation. Tlie highest yield 
of milk in any one day was 8.7 lbs. and the lowest 1.2 lbs., the latter 
occurring just before weaning. 

Some difficulty was had in securing samples of milk for analysis. “ It 
was found that more milk could be obtained with less trouble by allow¬ 
ing a pig to empty an udder in part. At this stage the young animal 
was pushed aside, and the attendant quickly drew what milk he could 
from the teat before the dam became aware of what was happening.” 
By this means small samples were obtained, seldom more than 1 fluid 
ounce. The analyses of 9 samples are tabulated. The average of 
these showed: Water 80.35 per cent, total solids 19.66, fat 8.24, and 
solids-not-fat 11.41. Excluding the first 2 analyses, which, owing to the 
smallness of the samples, were incomplete, the following averages are 
given for 7 samples: 


Average composition of hows* milk, with variation. 



i 

Avoraj;e.; 

Lowest, j 

Highest. 

Water..... ........ 

Per cent. 
80.96 
7.06 

Fir cent. 
79.5 
0.9 

Per cent 
82.9 
9.r> 

Fat. 

Caflehi aod iilbiimln. 

C.20 

5.3 

7.3 

Milk ... 

! 4.75 

3.1 

6.0 


1.07 1 

.8 

1.3 

Solids-not-fat. 

11.99 j 

10.8 

13.2 


These results are compared with those given for sows’ milk by other 
writers and with the averages for cows’ milk. The results of 08 analyses 
reported by Dietrich and Konig, Petersen and Oetkeu, and the authors 
show the fat in sows’ milk to range from 1 to 16,1 per cent, the average 
being 6.74 per cent. The wide variations in the composition of sows’ 
milk are explained by the fact that the samples obtained represent 
fractional milkings. 

**Tho average daily yield of* milk of tho 4 sows ranged from 4.1 to 5.8, or about 5 
lbs. a day. If we consider this yield an average for good sows, and the fat content 
above given, 6.74 per cent, an approximately correct figure, we have that a sow will 
yield 0.337 lb.‘of fat a day, a very fair performance for an animal weighing only 
one-third as much as an average cow, especially since the milk-producing faculties 
of the sow have hardly received any thought from the breeder or the feeder. 

*^The microscopic examination of the milk shows that the fat globules of sows^ 
milk are of a very minute size, on the average only about one-quarter that of aver¬ 
age-sized fat globules in cows^ milk. On the other hand, the number of globules in 
a given volume of milk is about 8 times as large in sows’ milk as in cows^ milk.'' 
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Comparative investigations of the applicability of dififereivt 
tests for ascertaining the fat content of milk, F. Friis {Ber. K. 
Vet Landbohojskoler Lab,, Copenhagen, 1898, pp, 112), —The tests com¬ 
pared in this report are Gerber’s acid biityrometer, Fjord’s control cen¬ 
trifuge (cream test), and the ^‘lactoscope.” Earlier experiments at this 
station have demonstrated the accuracy of the Gerber test. The lacto- 
scope is an apparatus invented by a Danish engineer, P. Y. P. Berg, 
for determining the quality of milk. It is a Fjord centrifugal cream 
test, modified so as to be used with an Alpha separator. The appara¬ 
tus consists of a hollow steel cylinder fitting into the Alj^ha separator 
stand. Loose aluminum plates shaped to hold 24 test tubes are placed 
in this cylinder, which will hold 16 plates, or 384 test tubes at a time/ 
The milk in the tubes is heated to 40^ 0. and rotated for 35 minutes at 
a speed of 6,000 revolutions per minute. The results agree with those 
obtained with the Fjord cream test, each ^‘i)er cent cream” being equiv¬ 
alent to about 1.5 per cent fat. The author concludes that the lacto- 
scope when operated according to directions may be used with perfect 
assurance of accuracy in separator creameries and private dairies.— 

F. W. WOLL. 

Rancid butter, A. J. S w aving {Ztsehr. Untersuch, Nahr, n, Genussmtl,, 
1898, No, 11,pp, 759-762), —The author reports two series of experiments 
with butter of unquestionable purity. In the first series, samples of 
melted and uiuncited butter were kept in open and closed vessels, both 
in the dark and in the light, for 15 months, the volatile fatty acids being 
determined at the beginning and end of the experiment. There was a 
loss in volatile fatty acids in keeping the uumelted butter in both open 
and closed vessels, but a small increase in case of the melted butter. 

The second series of experiments was like the first, except that the 
samples were kept for 5 years. The uumelted samples molded and 
assumed a dark color, while the melted samples remained a yellowish 
white and showed very little change in appearance. There was an 
increase in volatile fatty acids of the melted butter ranging from 1.7 to 
2.3, the increase being greatest in the closed vessels. There was a loss 
of from 2.9 to 11.8 in case of the unmelted butter, the loss being mate¬ 
rially greater in the open vessels, and in the dark. 

The indications from these experiments are that in keeping unmelted 
butter there is a loss of volatile fatty acids, while in the case of melted 
butter the Reichert-Meissl number increases slightly. It is suggested 
that the difference in the behavior of melted and unmelted butter may 
be due to tfte presence of casein, milk sugar, and water in. the unmelted 
butter. The greater loss of volatile fatty acids in darkness than in 
light is taken as a suggestion of the action of bacteria. 

Experiments with a self-regulating pasteurizing apparatus, V. 
Henric^ues and Y. Steibolt ( Ber, K, Vet, Landbohojskoler Lab., Copen¬ 
hagen, 1896,pp. 25; Tidsskr. Norske Landbr., 5 ( 1898), No. 10,pp. 527-533 ),— 
The authors have adopted the principle of the Eoux thermoregulator 
in constructing an apparatus which regulates the supply of milk to a 
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Fjord pasteurizer in sucli a manner that milk is a<lraitted to the pas¬ 
teurizer only when the temperature of the outKoin^ milk is above 85^ C. 
If the temperature goes below 85° the dilference in the expansion of 
the two parts of the regulator (a brass and a steel rod) closes a valve 
at the inlet and keeps it closed until the temperature of the milk at the 
outlet reaches 85^. The experiments made with the regulator in the 
laboratory and under factory conditions show that it will control the suj)- 
ply of milk so that the i)asteurization temperature is practically constant 
at 850 (j, apparatus is described in detail in the report, and illus¬ 

trations given of its various parts and connections.— 1\ w. woll. 

Tolerance of certain milk bacteria toward ether, S. M. 1>ab 
COCK and H. L. Russell (in.srt>w.s/n Sta. Rpt. isov^pj). 211-2ir }).— 
When fresh cheese curds were placed in an atmosphere saturated with 
other v.apor it was found that the oxygen disai)peared entirely in a 
short time, being replaced by an eciual volume of carbonic-acid gas. 
Microscopic examination showed that the whey expressed from these 
curds was teeming with bacteria. Cultures made from various colo¬ 
nies were placed in respiration chaud)ers in atmos[)heres of ether, 
cldoroform, and alcohol. There was evidence of growth exc.ept in the 
alcohol chamber. 

Experiments to determine whether the organisms could live contin¬ 
uously were made with lactic-acid bacteria and with the organisms 
whic.h have been found to grow in ether atmosphere. In these exi)eri- 
ments the inspired air was drawn tlirough ether, so that the air was 
saturated with ether vapor. The respiration of the lactic-acid cultures 
ceased within a short time after the admission of the ether, but that of 
the other culture continued for a period of 12 hours, tlie (juantity of 
carbon dioxid evolved gradually decreasing during this period and 
finally ceasing. 

Tliisexperiment indicated that a saturated etluT atmosphcTo was not eepeeially 
suited for the develojnncnt of the ether bacillus, but tliat it possessed’a tolerance 
toward thisaniesthetie that Avas fargreater than any organisms hert‘tofore^re])orled.’^ 

The ether organism was cultivated for a period of 8 months on artifi¬ 
cial media, during which it seemed to lose its <dlier-tolerating property. 
The culture characteristics of the organism are described. In milk 
cultures it produces an abundance of lactic acid from the sugar in the 
milk, thus causing it to curdle quickly. Ko gas is produced in the 
milk at all.^^ 

Unorganized ferments of milk: A new factor in the ripening of 
cheese, S. M. Babcock and 11. L. Russell ( Wiacoyisin Sta. Rpt. 1897j 
pp. 161-193). —The authors give a clear, concise account of the changes 
taking place in the ripening of cheese and the present status of the 
theories regarding the cause of these changes, followed by an account 
of their own investigations resulting in the discovery of an unorgan¬ 
ized ferment as a natural com])onent of milk. 

**The euormuxis developmout of lactic-acid bacteria in hard cbooBos and tbeelimi- 
uation of the digesting or peptonizing organisms at an early stage of the ripening 
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has led Lloyd, working with English Cheddar, and Frendenreich, with the Swiss, 
both to ascribe to the uulk-souriug feriiietits the chief rdle in those changes. 

Wo have been able to confirm these results so far as the bacterial changes are 
concerned, but early in our work observations were made which did not conform to 
this theory. 

^^From two independent linos of research it became evident that profound changes 
of a physical and chemical nature occurred in milk in which bacterial fermentations 
had been excluded. In those experiments the casein of the milk underwent practi¬ 
cally the same series of decomposition changes that are to be found in a ripening 
cheese, viz, the insoluble casein was converted into soluble proteids as indicated 
above. 

‘^Parallel experiments with cheese gave the same result qualitatively and quanti¬ 
tatively; the products formed could not be distinguished from those of a normally 
cured cheese. 

‘'Having eliminated the effect of the organized ferments (bacteria) by means of 
such chemical agents as ether, chloroform, benzol, etc., which do not affect the action 
of unorganized Auinents, the conclusion was forced upon us that the changes which 
occurred were of a nonvital character and were undoubtedly due io enzyms. Two 
hypotheses as to the origin of these enzyms suggested themselves—either they were 
produced by bacteria which developed in the milk before the aniesthetics wore 
applied, or they were inherent in the milk itself. The possibility of bacteria func¬ 
tioning in this way was excluded by securing milk drawn from the animal with 
great care and treated immediately with antiseptics. These freshly scoured milks 
underwent identical changes with the others, showing that the enzyms were natural 
to the milk.” 

It was found that the proteids in separator slime digested more 
rapidly than those in skim milk, showing that the enzyms were sepa¬ 
rated in part in centrifugal creaming. Accordingly the slime was used 
for isolating the enzyms, the fresh slime being mixed with an equal 
weight of water containing 40 per cent of alcohol, the paste thus 
formed strained through cheese cloth’, an antiseptic (either thymol or 
benzol) added to prev^ent fermentation, and the mass filtered after 24 
hours. The filtrate was concentrated to about its volume (never 
heating over 25^ G.). It was usually quite acid, and when neutralized 
with sodium carbonate gave a precipitate the filtrate from which was 
of a clear amber color, decomposed peroxid of hydrogen rapidly (a 
reaction common to moat unorganized ferments), greatly hastened the 
formation of soluble products in milk, and liquefied gelatin. 

“When added to milk it first coagulated the casein and afterwarils rodissolved 
the curd—the time required for this change depending upon the amount of extract 
added and the temperature. When the acid extract was added to milk the coagu> 
lation of the casein was hastened and the curd fonned was firm and quite similar to 
that produced by rennet, lii acid solution the digestion was much slower than in 
neutral or sHghtly alkalin solutions, indicating that the hydrolytic jirinciple which 
it contains is more nearly related to a tryptic than to a peptic ferment. Attempts 
to obtain more concentrated extracts by precipitating the enzym from the above 
extract with absolute alcohol have thus far failed.” 

Various experiments are reported showing how the formation of 
soluble proteids in milk is accelerated by the enzym, that this power 
of digesting casein is destroyed by heat, and that the change does not 
occur as readily when even small amounts of hydrochloric acid are 
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presmt. this respect the character of the enzym present conforms 
clos^ to that of trypsin.’^ Other experiments were made showing the 
pow^i? of the enzym extract to liquefy gelatin. 

Tattles are given showing the comparative rate of ripening in cheese 
and in milk, ‘‘The progressive nature of the changes in both cheese 
and milk are similar, the rate being somewhat more rapid in milk than 
in cheese, a fact of some moment when it is considered that bacterial 
activity "was suspended in these milks.’’ 

The eftect of temperature on ripening was also studied, cheese being 
kept at 55, 63, 73, and 86^ F. The cheese kept at the higher tempera¬ 
tures ripened faster, which “is in conformity with what is well known 
concerning the action of enzyms under these conditions.” A cheese 
more than a year old which has been kept under chloroform from the 
beginning, and, according to bacteriological examination, is perfectly 
sterile, is said to be thoroughly broken down, resembling a well-cured 
cheese. Chemical analysis shows that more than 50 per cent has been 
converted into soluble ])roducts. A sami)le of milk to which both ether 
and rennet were added after 4 months had 14.8 per cent of the total 
protein of the curd converted into soluble products. Both the cheese 
and the milk contained tyrosin and leucin like normal cured cheese. 
These same products were found in samples of skim milk kept under 
anmsthetic conditions for varying periods of time. 

The authors discuss the relation of these inherent milk enzyms to 
current theories of cheese ripening and some other phenomena hitherto 
difScult to explain. 

*‘It is our proseut belief that tbe ripening of hard cheese, instead of being due 
solely to bacteria, is caused by the joint actioji of both organized (bacteria) and 
unorganized ferments (enzyms). The breaking down of the casein is imdoubtc'diy 
due, in larger part, to the action of enzyms. (hmeerning the production of the char¬ 
acteristic flavors, our knowledge is as yet too vague to warrant a delinito assertion 
as to their origin. In all probability the bacteria in this relation play a much more 
important r61o.^’ 

Influence of temperature on the ripening of cheese, S. M. Bau- 
OOOK and H. L. Bussell {Wisconsin Sia. Rpf. 1897, pp. 191-310, Jigs. 
7 ).—In the introduction the authors discuss the inadequate provision 
for curing cheese in the large msyority of cheese factories, tand call 
attention to the very deleterious effect of high temperatures ou the 
quality of cheese. A diagram is given showing the actual temperature 
variation in an imperfectly constructed curing room in comparison with 
the variation in the cheese cellars of the Wisconsin dairy school. The 
zone which is stated to be invariably consistent with favorable results 
extends from 6.’)° F. downward. In the investigations on the effect of 
temperature on the curing of cheese a special cheese-curing chamber 
was made in which the temperature could be controlled and varied at 
wiirby the use of ice or a gas burner, and another was made for lower 
temperatures (cold storage). The construction of these chambers is 
illustrated and desciibed. 
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Five series of experiments were made, each series including from 3 
to 5 full-sized cheeses made from mixed milk under identical conditions. 
These were cured at (1) a laboratory temperature, approximating 50^ F.; 
(2) a normal curing-room temperature, ranging from GO to 65°; and (3) 
an abnormally high temperature, 85^. Bacteriological and chemical 
examinations were made of the cheeses, the results of wliich are given: 

of hacleriolofjical analyses^ —(1) It was foiintl that Uio bacterial flora of 
cheese cured at a low temperature (50 to 50 ’ F.) retained for a certain period the 
same general aspect as that of the milk. In cheese cured under ordinary conditions 
there is almost immediately a difterentiation as to the (character of the micro-organ¬ 
isms ijresont, the lactic-acid type acquiring tiie ascendency. In the refrigerated 
cheese this change is much less marked in the hegiuuiiig, although it does occur in# 
the course of time. 

^'(2) Bacterial growth in the cold cheese develops more slowly than at higher 
tomi)eratnrcs and peraists for a longer period of time. 

'^(3) In cheese cured at a higher temperature the number of bacteria per gram is 
greatly diminished when compared with either a refrigerator or normal temperature 
che(‘8e, and the bacteria fail to persist for as long a period of time. 

Not only is there a (piantitative diflerenti.ation Ixdweeu cheese cured in low 
and high temperatures, but a ([ualitative change is also more or less marked. In the 
beginning of the ripening process the flora is practically the same, but in the cheese 
cured at high temperatures there is a strong tendency toward dilferentiation when 
compare<l with the flora of a r(‘frigorator choose. It is possible that this differen¬ 
tiation in species may stand in close relation to the varying flavors of cheese cured 
uud(!r these divers conditions, and further experiments on this point are in progress. 

^^RcshUh of chemical analysed, —(1) During the ordinary life*, of the e-heoso, the rate 
of curing changes is quite uniform, if the conditions are identical. When reduced 
to aCnrve it is apparent that iti)rogr(*sses somewhat more rapidly in the early stages 
than later. 

^^(2) The rate of the curing increases quite rapidly with a risi* in tomiierature, 
and within the limits of our I'xperiment has been nearly proportional to the tem¬ 
perature. Hence the cheeses cured at high temperatures were ready for consumption 
much earlier than those kept at low temperatures.^^ 

It was found in these investigations that cheese ripened faster (as 
measured by the formation of soluble proteids) at a high tlian at a low 
temperature, whereas the cheese cured at a high temperature contained 
less bacteria than that kept in cold storage. In other words, where 
the curing was most rapid there was a diminished bacteria content, a 
relation which is thought to be contradictory to the theory that the 
rii)ening of cheese is due exclusively to the action of micro-organisms, 
but in harmony with the theory of the action of enzyins, “ as the enzyms 
naturally inherent in the milk would act much more rapidly at higher 
temperatures than they would at a lower degree.” 

The commercial value of the cold-storage cheese was rated by an 
expert at 7^ cts., that cured at normal tempcTatures at about the same 
price, while that cured at a high temperature ^‘had a rank flavor and 
a value not exceeding 3 or 4 cts. a pound.” At that time prime Ched¬ 
dar cheese was quoted at 7 J to 8 cts. The high temperatures impaired 
both the flavor and texture, whereas the cheeses cured at 56^ and 
below were invariably of good quality and were entirely free from all 
bitter flavor. 
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The aathoTs draw several practical deductions from the results of 
their work. ‘‘Here in Wisconsin the ordinary caring room almost 
invariably reaches a temperature in summer incompatible with proper 
curing,and as the expense of erecting suitable curing and storage 
rooms is considerable, central cooperative curing stations where the 
cheese from a number of factories could be shipped for ripening under 
safe and uniform conditions are suggested. The advantages of such a 
system are enumerated. 

Further communications on the rdle of lactic-acid bacteria in 
the ripening of cheese, H. von Freudenreich {Milch Ztg.^ 27 (1898), 
No. 47, p. 738). —The author refers to his previous work on this ques¬ 
tion (E. S. It., 10, p. 687),,and reports the results of examination of a 
number of milk cultures of different lactic-acid bacteria more than a 
year old. These are presented as additional proof of his theory that 
the formation of soluble x^roteids during rix^ening is i)rincipally due to 
lactic-acid bacteria. Mention is made of Campbeirs work with irnre 
cultures* and a footnote reference is given to Babcock and KusselPs 
discovery of enzyms in milk (p. 785). 

On the question of the decomposition of milk fat in the ripen¬ 
ing of cheese, H. Weigmann and A. Backe (Landw. Vers. Slat., 31 
(1898), No. 1, pp. 1-1 i; and in Milch Ztg., 27 (1898), No. 48, pp. 757,758; 
49, pp. 771, 775 ).—Previous investigations by Weigmann and TTenzold 
showed that in the ripening of cheese the greater xiortion of the fat was 
unchanged. According to earlier work by Weigmann the fat in the 
ripening of Eminenthaler cheese is either not altered at all or only very 
slightly. Duclaux, on the other hand, has found that fat undergoes a 
change during rixiening, this change being only slight at first, but very 
considerable after a long time; and while the change is at first limited 
to the glycerids of the volatile fatty acids, it is later extended to the 
glycerid of oleic acid. 

The authors used in their investigations a number of different kinds 
of cheese of different age, emxiloying the following method of analysis: 
The cheese was rubbed with sand, extracted with ether, and the dried 
ether extract xmrified by taking ui) in xietroleum ether, and again dried 
at 100 to 105^ O. The free fatty acids in the petroleum other solution 
were obtained by neutralizing this extract, dissolved in ether and alco¬ 
hol, with decinormal soda solution. Any unchanged fat was removed 
by shaking with petroleum ether. The alcohol was eva])orated from the 
soap and the residue treated with dilute sulphuric acid, and the melted 
fatty acids removed from the surface, washed with water, and used for 
further investigation. 

The authorsHnvestigations are believed to show that a decomposition 
of the fat takes place in the rix^ening of cheese, though much the 
larger part of the fat remains unchanged. The cheeses used, where of 
ordhii»ry riiieness, contained from 1 to 7 i^er cent of the fat in the form 
of highe#' nonvolatile fatty acids. Of the hard cheeses, the newest 

ijour. Hlghltfnd and Agr. Soc. Scotland, 5. ser., 10 (1898), pp. 181-224; abstract will 

be given later. 
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(Edam, 2^ months old) contained the smallest amount of fatty acids, 
while a soft cheese, only ^ month older, contained nearly 7 per cent, 
indicating that the decomposition depends more on the intensity of the 
ripening of the cheese than on its age. The results also indicate that 
after a short time, even 2^ months, the decomposition may extend to 
the glycerids of the nonvolatile fatty acids. 

Statistical data relating to the cheese industry in Wisconsin, 
J. W. Decker (Wisconsin Sta. Rpt 1897^ pp, 113-118), —Statistics are 
given for 104 factories, the data showing the daily milk supply, average 
fat content, number of patrons, number of cows supplying the milk, 
method of paying for the milk, distance which the milk is hauled, etc. 
Some difficulty was found in getting reliable data as to the number of 
cows milked by each patron, but the data for 66 factories out of the 104 
show a total of 15,571 cows, or an average of 239 cows to a factory. 

^‘Theso COW8 gave 271,078 lbs. of milk per day; that is, an average of 17.2 lbs. per 
cow. There were 1,017 patrons in these 66 factories, making an average of 9.1 cows 
per patron. The factories vary greatly in the average amount of milk per cow, viz, 
from 10 to 30 lbs. per day. In 11 factories the average daily milk yield per cow is 
10 to 1.5 lbs.; in 29 factories, 15 to 20 lbs.; in 19 factories, 20 to 25 lbs.; and in 8 fac¬ 
tories, 25 to 30 Ibs.’^ 

The other data are discussed at considerable length, and much inter¬ 
esting information is deduced as to the history of cheese factories, 
method of management, use of the Babcock test, payment of dividends, 
sale of cheese, character of buildings and equipment, curing rooms, 
disposition of the whey, prices of manufacture, etc. 

Tables are given showing the temperatures recorded in different cur¬ 
ing rooms, together with a description of the curing rooms at each of 
the 104 cheese factories. It was found that ‘‘the only curing rooms in 
the safe zone of temperature (see p. 787) were cellars and rooms ven¬ 
tilated by subearth ducts.’’ Where properly constructed subearth ducts 
aroused “the owners claim better cheese and less drying out.” The 
method of building a duct is described. The system of central curing 
rooms for groups of fiictories is strongly recommended. 

System of feeding milch cows at Ultana Agricultural Institute (Sweden) 
(Nord. Mejeri Tidn,, IS {1898), No, 39, pp,5S9,630), 

Feeding experiments with molasses and sugar-beet residue, A. Olschbaur 
(Dent. Landxv. Presse, (1898), No 93, pp, 066, 967; 93, pp, 973, 973), —A pracrtical 
experiment with 4 cows in which a mixture of molasses and the dried residue from 
sugar-beet factories was compared with the latter without molasses, the rest of the 
ration being uniform. The 2 rations were about equal in value for the production of 
milk and fatf but the manurial value of the molasses ration was somewhat greater, 
owing to the potash contained in the molasses. 

Bleventh annual report of the dairy school at Riittl, Switzerland, 1697-98 
(Elfter Jahreahericlit der Molkereischnle Riittipro 1897-98, Bern: JB. J, Wyas, 1898, pp, 
54, pi, 1 ),—Aside from the report of the school work the results of some analytical 
and experimental work are given. A monthly record is given of the fat content of 
the milk furnished to the creamery by 31 patrons during the year. This ranged from 
2.6 to 3.76 and averaged 4.9 per cent. Analyses are also given of the milk and 
products at each stage during the manufacture of butter and cheese, and also of 
batter from sweet and from ripened cream and whey butter. A feeding experiment 
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i$ very briefly reported, in which the addition of 1 kg. of sesame cake and 1 kg. of 
cracked wheat per day to the basal ration had a favorable effect on the fat prod no¬ 
tion, the fat content diminishing when this was dropped and increasing when it was 
restored in a snb8e<iuent period. Tn .anotlier experiment an increase in ihe amount of 
grain to 4 kg. is stated to have resulted in a decrease in the fat content of the milk. 

The einployment of artijioial rennet jireparations in vUveae makintj, E. von Eretidenreioh 
and I{. Sieineijger (pp. 52-54).—Two cxporiracnts were made in the use, of artificial 
rennet, against which there is said to be more or loss prejndico in Switzerland. Tlie 
conclusion isthat artilicial rennet, when properly prepared, is([uitoas well a<laptedto 
cheese making as natural re.nnct, and possesses some advantagCH, such as uniformity 
and conveni<‘nco in using. 

Compoaition of Swedish milk for infants, 1896-97 (\onl. Mejiri Tidn.j 13 
(1S9S), Xo 37, pp. oOOj 301), —Monthly averages for the contents of solids and fat and 
the speeilic gravity of ea'rtilied milk for infant feeding suj>y)lied by the, Stockholm 
Milk Commission. The average d.ita for thei whole year were as follows: IS9(), 
speeilic gravity 1.032S, solids 12.03 per cent, and fat 1 per cent; IS07, specific gravity 
1.032, solids 12.0S per cent, and fat 3.07 per cent. A\erage analyses of ordinary 
Stockholm whole milk are, given by months, the nuuin fat content for the. years 1806 
and 1807 being 3.65 and 3.(>8 per cent, resjiectively.— f. \v. wom.. 

State standards for dairy products, II. K. Alvokd ( r. S. Dept., Ayr., Jiiireau of 
Animal Industry Eire. 33, p. 7).~-'rhe standards for milk, skim milk, cream, butter, 
and cheese compiled from Stale dairy laws. 

Report of milk-control stations of Norway, 1897 {Aarsher. Offenl. Foranst. 
Frenme, 1397, pp. 305-310). —'fhree of the stations were in operation during 1897, 
viz, in Christiania, llergen, and Trondhjem. The total number of samples of whole 
milk tested for fat content was: Chistiania32,259, llergen 15,105, and Trondhjem 30,927 
samples. The lluctu ‘tion in the monthly averages (which are in (‘ach ease made up 
of a fairly uniform in ^pber of samples) and the annual averages for the 3 stations 
are shown below; 


Average percentage of fat found in whole milk, 1397. 


]\Iilk-«;on(rul Htalionut — 


Month. 

ChriHti- 

ania. 

; llorgcn. 

Trond- 

hjciii. 

January. 

:j. :{9 


3. 35 

rebrusiry. 

3.42 

; 3.30 

3.28 

March. 

3. 

3. 30 

3. 21 

April. 

3.32 

3.20 

3.12 

May. 

3.32 

3. 34 

3.22 

Juno. 

3.41 1 

3.40 

3.59 

July. 

3.49 

3.82 

3.50 


Milk-control Htatioii at— 


Month. 

Ohristi- 

aiiia. 

Bergen. 

Troml- 

hjeni. 

August. 

3.40 ■ 

3.90 

3. 49 

Soptoiubcr. 

3.59 i 

4.03 

3. 55 

October. 

3.75 1 

4. 36 

3.53 

November. 

3.01 

3. 52 

3.60 

December,.... 

3.40 1 

3. 33 

3.53 

Average for 

i 



year. 

3.467 j 

3.573 

3.414 


—F. W. WOLL. 


Methods of adulteration of butter and cheese, .1. Landin {Xord. Mejeri Tidn., 
IS {1898), No. 39, p. 537). 

Dairy legislation, J. W. Robertson {lipt. Comr, Ayr. and Dairying Canada, 1897, 
pt.l0,pp.5-16). —Enactments affecting the dairy interests in Canada are quoted and 
discussed iu a popular manner. 

The milk supply of Padua (Italy), E. Cappelletti {Sul, letta die Padova. Rich- 
erohe cJiemico-Patteriologiche. Institute of Hygiene of ihe Univ. of Padua, 1897, pp* 
40). —A chemical and bacteriological study. 

Centrifugal milk analysis, F. \V. Woix {Jour. Appl. Micros., 1 {1898), No. 12, pp. 
209-211, fig. 1). —An adaptation of a urinary centrifuge to the testing of milk by thd 
Babcock method. Although only about one-ninth as much milk is taken as in the 
regular Babcock test, there is said to he no diflioulty iu obtaining accurate results 
after a little practice. 
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Dairy bacteriology, W. T. Connekll {Rpt Comr, Agr. and Dairying Canada^ 1897, 
pt. ir,, pp. 4-10ffig8. IS). —This treats in a popular manner of the characteristics of 
bacteria, fermentations of milk, pasteurization, means of infection, fermentation 
in cheese making, etc. 

Sterilizing milk; Improved method of and apparatus for, N. Bkndixbn {English 
Pat. Xo. 12S69; Jour. Soc. Chem. Tnd., 17 {1S98), No. 11, p. ^7).—The method 
employed is to saturate the milk with carbon dioxid, boil for about half an hour 
under pressure at a temperature of about 120^’ C., and then to pass a current of 
pure sterile air through it. The milk is said to retain its taste and other properties. 
The ax)paratus used is described in the abstract. 

Pasteurization and pure culture in Swedish creameries, N. EngstrOm 
(Tidskr. Laudtman, 19 {1898), Xo. 38, pp. G7o-GS0; Xord. Mejeri Tidn., 13 {1898), No, 
40, pp. 243-845). —During 1897, 817 creameries or }>riv\ato dairies xuirticix)ated in the 
Swedish butter exhibitions. Of these, 66.9 per c(‘nt i)a8tcurized their cream all the 
time, 16.1 X)er cent did so at times, and 16.1 x>er cent not at all; 19.9 x)er cent used 
pure-ciilture starters regularly, 16.1 x>er cent at times, and 57.1 per cent not at all; 
3.5 per cent churned sweet cream, and 2.5 x»er cent were radiator creameries. The 
I)rox)ortion of creameries which x>a8tourizo their cream and use pure cultures has 
steadily increased of late years. 

Of the x^asteurized butter exhibited, 51.7 x>er cent, on the average, was scored in 
class 1 (fine), 35.1 x^o^’ class 2 (good), and 12.9 ])er cent in class 3 (fair). Of 

the unpasteurizcMl butter 16.3 x)er cent Avas scored as fine, 42.9 x>cr cent as good, and 
40.8 x>cr cent as fair.— f. av. woli.. 

On the making of butter, .1. W. Uouektsox {Rpt. Comr. Agr. and Dairying Can¬ 
ada, 1897, pt. 4, pp. n-.X }).—J^opular notes on the sepanding, ripening, and churning 
of cream, and the Avorking, x>iicking, and handling of butter. 

The development and present status of cooperative creameries in the Grand 
Duchy of Mecklenburg-Schwerin, .1. Si fuel {Alitoh Ztg., 27 {1898), Xo. 48, pp. 
753-722; 49, pp. 770-772; 20, pp. 788, 789; 22, pp. 819-811). 

Statistics from fifty-two Wisconsin separator creameries, E. II. Eakuington 
{TFiftconshi 81a. Dpi. 1897, pp. 82-112 ).—A rex»rint, someAvhat abridgiul, of Ihilletin 56 
of the station (E. 8. R., 9, x>. 28()). 

The distribution of cheese and butter factories in Wisconsin, S. M. Babcock, 
If. L. RrssKLL, and J. \V. Dfckeu ( Sta. Rpt. 1897, pp. 149-122, pi. 1). — 

According to this arti< le Iherc Avcrc in Wisetmsin, in 1897, 951 creameries and 1,571 
cheese faelories. An account is given of the dcA-elopment and groAvtli of the dairy 
industry in the Stale and tin* xu’osout distribution of butter and cheese factories, and 
a xdato shoAviug their location. 

‘^Since 1890 the. cheese industry has remained xuactieally at a standstill, although 
the butter x^roduetiou has largely increased. Tlio rtuison for this is the relatively 
higher x>rice ibr butter during this x^eriod, a c<uidition that was caused to a consid¬ 
erable extent by the manufacture of fraudulent cheese x>roducts (skimnuMl and filled 
cheese).’' 

Preparation of cheeses from sheep's milk {Poltava, 1897, pp. 12; rev. in Selsk. 
Khoz. i Lyesov., 188 {1898), No. 2, p. 474 ).—This inclmlcs a des(;ription of the making 
of “Pekarino’^ cheese by E. E. Kostovtsov and of ‘^Criiiza” and ^^KachkavaP' 
cheeses by 8. (k LeonloAdch. 

The biology of cheese ripening, S. M. Baik^ock and 11. L. Russell {Proo. Amer, 
Assoc. Adv. Sci., 47 {1808), pp. 420, 421). —The authors report the discovery in milk 
of an unorganizeil ferment, ^^galactase^^ (E. S. R., 9, i>. 205), and discuss the impor¬ 
tance of its bearing on the ripening of cheese. 

The occurrence of relatively large colonies of bacteria in inferior Emmentha- 
ler cheese, R. Bvnm {Centhi. Rakt. v. Par.,2. Aht., 4 {1898), No. 15-16,pp. 608-616 ),— 
A cheese was examined which contained numerous dark-colored spots, occurring all 
through the cheese. Investigation showed the spots to bo due to large colonies of 
bacteria, and that all tho colonies wore of one and the same species of bacteria. 
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The inicro-organisrti was isolated and studied. It is suggested that possibly the con¬ 
ditions at the points where the spots occurred were so especially favorable for the 
bacteria that they were able to withstand the coiupetition of other bacteria and 
formed relatively large colonies, visible to tlie naked eye. 

On the formation of holes in cheese, F. Baggk {Xord, Mejeri Tidn.j 13 {lS08)y 
No. 85, j>p, 475-477). 


VETERINARY SCIENCE AND PRACTICE. 

Proceedings of the second annual meeting of the Association 
of Experiment Station Veterinarians {U. S. Dept. Agr., Bureau of 
Animal Tndustry Bui. pp. ^!)). —In julditioii to the iisnal statistical 
inforiTiatiou the report contains the papers presented at the meeting of 
the Association at Omaha, September, 1<S0S. These were: Growing 
tubercle bacilli for iiiberculin, C. A. Cary; Tlie experiment station vet¬ 
erinarian as a member of the State Hoard of Healtli; Laboratory rec¬ 
ords for veterinarians, A. W. Hitting; The desirability of cooperation 
between the station veterinarian and local veterinarians in the State, 
A. W. Hitting; The exhibit of the United States lOxperiiiient Station 
veterinarians at tlie Paris Exposition in 1000, A. T. Peters; The value 
to veterinarians of cooperative experiments, L. L. Lewis; (Constitution 
and by-laws ol‘ the Association of Experiment Station Veterinarians, 
and Feeding wild plants to sheep, S. H. Xidson. 

The last article reports the feeding of a number of plants, several of 
which are regarded as poisonous, to sheep. These were: Delphinium 
menziesH, Castilleja pallesce^is, (Jrepis harbigeray Astragalus dorgenioidesj 
A. spaldingii, A. palousensisj Zggadenus renenoHus, Frasera alhicaulis, 
Anienaria luzul()ide.Sj JSisyrinehium graudiflorum., and Arniea fulgens. 

The following plants, which are not regarded as poisonous, were also 
fed: JSa.ri/raga integufdia, Lupiuus ornalus, Leptotania multijida, Beu~ 
eedamim gmyii^ Synthyris rubra, Clematis douglasil, lleuehera glabella, 
TAthospermum pilosum, Geranium, Potentilla, JJriogonum heraeleoides, 
Oeum triffornm, Crindelia nana, and Chwnaetis douglasii. 

Negative results were obtained in all ceases. 

Sheep scab: Its nature and treatment, T>. E. Salmon and C. 
W. Stiles ( S. Dept. Agr., Bureau of Animal Industry Bul.zC, pp. 67, 
pis. 6, Jigs. H5 ).—This is an extended discussion of the subject. In addi¬ 
tion to historical matter, the principal points treated of are the cause of 
the scab, descrijition of the scab of different sorts and treatment, and 
the conditions which may be mistaken for scab. Dipping is regarded 
as the most effective treatment for scab, and detailed descriptions are 
given of different methods of conducting this operation. Federal laws 
and regulations relative to sheep scab are quoted. 

On bovine tuberculosis and its eradication, O. Malm {TidNskr. Norske Tandhr., 
6 (1808). No. 10, pp. 475-535 ).—This is a general discussion of the subject, with 
special reference to conditions in Norway. From 18115 to 1S97, inclusive, 55,542 
animals have been tested with tuberculin under the author's direction. Of these, 
36 per cent were found to be afiected with tuberculosis. The animals examined 
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wero<liHtribut«(l in herds, 20.55 per cent of this mimbor containing tnbercaloas 
animals. According to an earlier investigation* of the author’s, <lifferent breeds of 
cattle have shown the following percentages of tuberculous individuals: Common 
Norwegian natives, 6.7 per cent; Telemark, 4.i> per cent; Ayrshire, 15.1 per cent; 
mixed broods, 12.1 per (jont; various or unknown broods, 3.8 per cent. According to 
the ago of the animals, reaction to the tuberculin test was as follows: Under 6 
months, 1.9 i)or cent; (> months to 1 year, 3.2 per cent; 1 to 5 years, 7.1 per cent; over 
5 years, 10.1 per cent; ago not known, 7.5 per cont.—F. w. WOLL. 

Milk from tuberculous cows, C. H. Hauuison {Ontario Ayr. CoL lipt, 1897^ pp. 
147-149). —Experimental tests showed that milk may be tuberculous though tho 
udder is not atfected. In one case a cow gave no reaction, but was found upon post¬ 
mortem examination to bo generally atVectod with tulnTculosis. One of the cows 
gave a reaction, but tho milk was not alVocted. 

On the chemistry of tubercle bacilli, W. (». UurPEL {Ztschr. Physiol. Chem., ‘36 
{JS08), Xo. d-i, pp. 3I8-X>J). 

Tuberculin, C. II. Hakkisox {Ontario Ayr. Col. Ilpt. 1897 ^ pp. 144-117^ figs. 4). — 
Popular dirt‘ctions for applying the tuberculin test are given, together with a. sum¬ 
mary of tests made with tlH‘> herd at the college farm. One. hnudn'd ami sixty, or 
24 per cont of the 762 animals t(‘8te<l, were diseased. 

Report of superintendent of the civil veterinary department, V. Paymoxd 
(A nn, Ppt. Cir. Vrt. Pept. [Jienyaliy 1897-98, pp. u'9).—In addition to statistical and 
other information concorning the llengal I'cderinary Institution, the article contains 
an account of rinderjiest experiments and information concorning contagions diseases 
in various districts of India. 

Blackleg, E. P. Nii.es ( i iryinia KSta. Jinl, 7 ’j, pp. 37-4^). —This is a gonoral article 
describing the eausos, symjdoms, and treatment of blackleg. I'he fact is emjdia- 
si/e<l that the only hoj>e of exierniinating this diseas(‘ li<*s in combative treatment 
by N aeeination. 

The cattle tick in Virginia, E. P. Nii.ks ( I'iryinia Sta. Uni. Pi, pp. 4,1-f4)). —The 
author desc.ribes tho dillenmt cattle ticks. I'lie regions in \'irginia aln‘ady infested 
with tlunn are mentioned and tho desirability of ijuarantino is pointed out. The 
various methods of preventing ticks are de.scribe<l and measures disenssoil for exter¬ 
minating them in Virginia and jirovcnting their importation. 

Modern views as to milk fever aiid its treitinent, A. J>kk(;stkaxi) (Landmans- 
lladr, 31 {1898), Xo. Id, pp. 119-148). 

Concerning the bacteria in the air passages, T. Pajm uel ( Cmthl. Pakt. u. Par., /. 
Aht., 31 {1898), Xo. 11, pp, 401-111; 1i, pp. 488-411) —Tho bairteria. of tho trachea, 
bronchial tubes, etc., were examined. 

An active principle in millet hay, E. V. I.adi) {Amer. Chnn. Jour., Qo {1898), Xo, 
10, pp. 8G1-S0G ).—The author rofiorts tho isolation of a glncosid from tho a<jucons 
extract of millet bay, wbi< h on small animals jiroduced the i liaraotoristic syinpton.s 
of millet disease*. 

Poisoning of cattle by the saltpeter on the walls of stables, L. Gkandeau 
(Aour. Ayr. Prat., 18!fS, 11, Xo. 30, pp. S4G, 847). 

Poisoning of swine by too heavy molasses feeding, L. Praxte {Tidskr, LandU 
man, 19 {1898), Xo. 43, pp. 758-7G0). —Three fattening pigs, 7 to 9 months old, fed b r 
3 wrecks on molasses leod (1 part hran, 1 part palm-nut meal, and 2 parts molasses), 
were taken smUlenly sick, and were killed in a dying condition. The presence of 
potash salts iu tlio molasses is ascribed as the cause. 

Cribbing and its operative treatment, S. J. d. IIaroeu {Jour. Comp, Med.f 30 
(1899), Xo. 1, pp, 33-33 ).—A number of cases are briefly reported. 

A new method of employing charcoal in the treatment of acute indigestio i 
In horses, G. J. Goubkaud (Jour. Comp. Med., 20 (1899), Xo, 1, pp, lG-32),—A pap<r 
read before the Veterinary Medical Association of New York County, New York. 

J Report Veterinary Department for 1896, Norgea Oflic. Statistik., 3. ser., No. 299, 
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Tbo author recommends that charcoal should ho heated before administration to 
drive off the absorbed gases. 

The disappearance of pathogenic organisms from manure and compost, 
A. Gaiitnkr {Ztachr, Hyg. u. Infektionnkrank., :J8 {1898)^ No. j>i>. 1-19). 

Notes on an experimental study of the disinfecting power of common soap, 
J. Alexandrow {Russk. Arch. Ratal, Klin. Med. i Rakt., 4 {1807)^ No. dj pp. d7d-d8l}). 

Experimental studies on the disinfecting power of ordinary soaps, A. Sbra- 
FiNi (Arch. ITyg.f 34 {1898), No. 4, pp. 309-499). —A number of exi)eriment8 are 
reported. 

The investigation of Dr. Koch on animal diseases in Africa, K. 1^. {Rrr. (ien. 
Ayron.y 7 {1898), No. 11, pp. 485-491). —A bri«‘f summary. 

The literature of veterinary medicine and allied sciences, K. SuiicVrz {Die Lit- 
tei'atnr der J'ciindr wisaenachafi und rvrwandUr ilehietc. Ilerlin, 18.08; rev. in Zlachr, 
Fleiach u. Milchhyg., 9 (/.V.9,s’), No. 3, p. 37). —The jmriod covered is from April 1, 1889, 
to July 1, 18JW. 

AGRICULTURAL ENGINEERING. 

Loss from canals from filtration or seepage, (K Oakpenter 
{Colorado Sfa. Hul, J.s’, pp. SR, Jiff. 1 ).—A Hori(^s of observations were 
iiuide on ‘'stretches of eanals in the Platte Valley and Cache la 
Poiidre Valley near Port (h)llins and several in the 8aii Luis N'alley, 
and one canal on which automatic records were kej)t for 2 years. The 
method of measuremeut was essentially the same in all cases, namely, 
to measure the amount (lowing in the canal at diifertmt points, and 
then to compare the increases or decrease in the amount of water in the 
canal after allowing for the water taken out by laterals between the 
])oints of measurement.''’ 

The results are discus.sed in detail and summarized as follows: 

“(1) Tho losses fiom <‘va])oraiioii are relativ<‘ly iiisignifieant (a)iiipar(Ml with the 
seepage losses from most oiinals. Jii the cast's most favorable to evapoj atiou and least 
favor.'ihh^ to si'epage tin* evaporation is not ovm* 15 ])er cent of the seepage. 

lu tho case of OLservoirs it was coneluded in hullctin 15 that tlie seej»ago was 
less important than the (‘vaporation. This is different from the rcsiilts found in 
ditches, not because the evaporation is h*ss, but liecansi' the seepage is mueh more. 
(8) The losses are sometimes enough to cover the whole canal 20 ft. deep 2 >or day. 

‘‘(4) The loss in clay soils is less than in sandy or gravelly mmIs, hut rarely as 
small as 3 in. daily. 

*^(5) The loss is greater when water is tirst turned in than after the hod has 
become saturated. 

“(0) Sometimes tho canals are found to gain for tho whole or part of their length 
or tho canals may act as drains. This is more likely to ho the ease when the canal 
is deej) in tho ground, when crossing lines of drainage, or when located helow other 
ditches or irrigated tracts. 

“ (7) In the prevailing Colorado soil, when not inti'i'cepting seepage, tho loss may 
be put provisionally at from 1 to 2 ft. per day over the whole surfact^ of tlie canal. 
In clay soils it is less, but still nearly one-half as much. 

‘‘(8) The loss in carrying water in small quantitii'S is relatively larger than in 
carrying largo amounts. Tho increased depth of water means increased leakage, 
but the carrying capacity increases faster than the leakage. v 

(8a) From the standpoint of economy it is wasteful to run a small head. It is 
more economical to run a large head for a short time. In the management of small 
ditches the t¥me system of distribution can bo introduced to advantage, saving time 
and labor as well as water. 
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‘‘(9) It is wasteful to use 2 ditches or laterals when 1 would serve. 

(10) The loss increases Avith higher temperature, being about twice as mue.h at 
80^ as at 32' . 

^*(11) The loss increases Avith greater depth of water, hut the exact relation needs 
further investigation. 

^‘(12) The loss Avill be h‘Ssenod by any process Avhich forms or tends to form an 
impervious lining or coating of fine material as of clay or silt. The silt, consisting 
of fine sand, improA Os many soils. Clay is better and especially limey clay, the lime 
with the clay forming an almost impervious coating. 

‘^(13) Cement linings as used in California and Mexico are not warranted by the 
conditions in Colorado, nor would the Avcathcr conditions be favorable. Nor is the 
use of Avooden sta ve piping for this purpose likely to be profitable in many places in 
the State, if at all on the larger canals at present. The silting process apjilied Avith 
discrimination will accomplish much at smaller cost. 

^^(14) On small laterals glazed scAver pipes m.ay saA’^e annoyance often connected 
with the cariying of water in laterals for considerable distances, which, with the 
saving of Avater, may make its use an obje<*t. One of the sni)ply laterals of the 
Colorado Agricultuial College is of A'itriliiMl sewer pipe, over 4,000 ft. of 12-inch 
pipe being used. 

“(15) Some particular sections in canals are subject to much greater loss than the 
canal as a whole, llonco water can be suammI by locating the leaky place and reme¬ 
dying it. Tins may be desirable to <lo while it Avoiild be unprofitable to treat the 
Avhole canal. 

“ (10) There are many places Avh<‘re it would be advantageous to combine 2 ditches, 
by this means saving not only the loss of Avater, but saving superint-ondcnce and 
maint»'nanco charges. With increased eonlidence in the accuracy of water nieasure- 
mciit, reluctance to such consolnlations should le.ssen. 

“(17) The depth of losses from laterals is ]>r<d)ably greater than in the main 
ditches. Tln> lat<‘rals are less permanent, are steeper, have less silt, ami are more 
poorly c ared Jor. 

“(18) There must l)e some arrangement of ditchc‘s and laterals wliicli is the most 
economical for given conditions, so that the' aggregate* of the los-ics of the Avhole sys¬ 
tem will hev a minimnm. Certainly the* loeaition and arrangement of the laterals for 
carrying AA'ater from the main ditcli is AA'orthy of consideration by the management 
of the* main canal, and the importance increases witli the size! of the canal and fho 
width of the strip it sctacs. 

“ (19) Tt is not to he) understood that the whole of the*, loss from the ditchers is lost 
to the public Avcalth of the State. Some, perha])3 much, of the loss, may re*appe}ar 
as sce'page in loAver ditches or in the main stream and again he nseel. It is, however; 
lost to the partiemlar ditch, and inedelcntally is elc'strnctive to much land. With all 
praclicrahlo methods of prevention thmei Avill still be abundant loss. It should be to 
the advantage of the ineliAn'dnal difeh to prewemt such loss as far as i>racticablo. 

“(20) A goncrai statement of tlie total amenint of loss of Avator must be made and 
ocicepted Avitb reservation. Tt Avon lei appear that in the' main canals from 15 to 40 
pe‘r cemt is lost, and in the laterals as much more. It Avonld thus appear that not 
much over onc'-half, certainly not oA'^or tAvo-thirds, of the Avater taken from the stream 
reaches the fields. In the most favorable a.spect the loss is great, and is relatively 
gre*atost when the loss c an be least atlbreled, viz, Avlien the Avater is low and the 
dite hc‘s are rn*ining Avith reduce'd Jieads. 

“(21) There are* some 2,0(X),000 acres of laud irrigated in Colorado, and the value 
of the wate‘r rights at a low c'stimate is as much as .t30,()(X),(X)0. (The e'oiisus esti¬ 
mates the AvatcT rights as Avorth $28.46 per acre.) On this basis the capital value? of 
the water lost by si*epage in the canals and dite*lics may bo put at from $6,000,000 to 
$10,0fK),000. From the evidence at hand at present this seems a low estimate.’^ 

Report of trials with insulating materials, E. J. J^onnksen 
{Tidsskr, Landokon,^ 17 {lS!)8)y Xo, o-6*, pp, S79-8fU), —The materials 
tested were placed between zinc cylinders 19 in. in diameter and ft. 
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high, and galvanized-iron cylinders 25 in. in diameter and 4 ft. high 
(placed one within the other). Ice was kept in the zinc cylinders, and 
the water melted from the ice weighed twice a day, the room tempera¬ 
ture being kept constant tlironghout tlie trial, which lasted about 
3 weeks. The following table gives a summary of the observations 
taken: 

Trials with inmlatitiff materials, 


i 

1 

Weight 1 
of melted j 
ice in 24 ' 
lionrH. j 

1 

Weiglit ! 

of iUHU- 

latinj; 1 
mati rial. i 

(’oinparativo insu¬ 
lating power. 

Cork refuse... 

i 

Pui/nds. 1 
5. S)7 

Pound.s. ^ 
47.0 1 

78. 2 1 

61.8 

“Cork stone,’’ enished.; 

6. 84 

HI. 5 ' 

89. 0 i 

122.7 

Straw' hand. 1 

7.40 

48.0 1 

1 97.0 

78.3 

Heather, packed. 

7.40 

72. f) i 

[ 97.0 

118.2 

Cut straw'. 

i 7. iVA 

r>9.5 ' 

100.0 

100.0 

l*ni)cr. 

7. 82 

49. fi 

1 102 5 

85.3 

Heather, loose. 

I 7.84 

88. 0 

! 102.8 

65.7 

lii<‘e liulls.1 

1 8. 19 

8.':. 0 

107.3 

153.3 

Siliceous earth (“kiaiOgiir'’).' 

' 11.79 

201.0 

ir.1.5 

521.9 


—F. AV. AVOLL. 


A simple and efficient method of irrigating the soil, C. Scht ^kr Jahvb. 

Muni:;, It (/tS’.9;), ihlO-JT?, jtls. chart J ).—Tlio distrihution of rainfall (with 
chart of nonnals) and tln^ nt‘cd of irrigation in Switzerland are disensstsd, the con¬ 
clusion being readied that only wimple, cheap methods of irrigation can bo jiro fit ably 
employed. A method of irrigation in which tho soil is Hooded by moans of gates at 
intervals in the diich is d<‘scribed. 

Manure platforms, Al. Rix<jklmann (Jour. Atjr. Prnt.y tSIfS^ JI, Xo. Jt, pp. S92- 
SP7ff{)s. 7). —Plans and descriptions are givmi, 

Manure yards, AI. h*iN(JKi.MAXN (.foar. ///yr. Prat., tSOS^ //, Xo. J, pp. 
fif/s. 4). —JUans and descriptions of covert^d and uncovered yarils. 

Pit or platform for manure, 11. D'Axciiald (Jour. Aijr. Prat.^ 1890, T, Xo. Jf pp, 
OS, 04). —A brief note on the relative merits of thcsi* two means of storing manure. 

The amount of water pumped by a geared 16-foot aermotor windmill, F. II. 
Kixg ( JVisrousiu iSla. Itpt. 1807, pp. 1 H)-:! 18, fujH. 8 ).—This is a ])reliminary account of 
experiments more fully reported in lJulletiii No. (IS of the station (K. S. K., 10, p. 005). 

The Afenturi meter (Jour. FraulJin lust., 147 (1800), .\o. J, pp. OuS-IU, Jhjs. 83 ).— 
Report of tho (h^mmittce on Science and tho Arts of the Franklin Institute on tho 
inventions of (Tomens llorschel, Frederick N. (.Vnnot, and AValter AV. .Tackson. Tho 
Elliott-Cresson Gidd Aledal (the highest honor in the gift of tho institute) was 
awarded to the iirst mentioned for the invention of the A'enturi tube, and the John 
Scott Fogacy Premium to the other two for their registering apparatus adai^ted to 
use with the Venturi meter. 

Lightning rods and protection of farm buildings from lightning, R. C. Kedzie 
{‘Midhigan Sla. Spec, Bui. 3, pp. 8). —A popular article. 


STATISTICS—MISCELLANEOUS. 

Report of Idaho Station for 1898 {Idaho Sla. Bui. ir),pp. 139-180). —This con¬ 
tains reports of the director and tho heads of departments, parts of which are noted 
elsewhere, on the station work for the year, and financial statements for the fiscal 
years ending June 30, 1897 and 1898. 

Annual Report of South Dakota Station, 1898 {South Dakota Sia. Itpt. 1808, pp. 
7-19). —This contains a report of the director, including a financial statement for tho 
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year ondinpf June 30, 1898, and brief reports of tlio agriculturist, horticulturist, 
chemist, aud botanist and entomologist. 

Sixth Annual Report of Washington Station, 1896 ( Washinr/fon Sta, lljH, 1896^ 
pp. 50 ).—This includes n^iorts by the director, botanist and entomologist, veterina¬ 
rian, horticulturist, and chemist; a meteorological report, aud a financial report for 
the fiscal y(‘ar ending June 30, 1890. Some of th<‘8e are noted elsewhere. 

Fourteenth Annual Report of Wisconsin Station, 1897 ( WmomUi Sia. lipt, 
1S97, pp. 83S). —This contains the report of the director on the station staff, work, 
and x)iiblications; various jiiticles noted elsewhere; lists of exchanges and acknowl¬ 
edgments; and a fiiiaiieial statement for the fiscal year ending Juno .30, 1897. 

Report of the agricultural department, Finland, for 1896, N. (tUotenfelt 
(Landbr. Slyr. Mt ddrl., lSU7f TSo. ‘J7,pp» 207). 

Report of the agricultural department, Norway, for 1897 {Aarshcr. Offent, 
Foransi. Freminc, JSOS, }tp. 478). 

Report of the agricultural experiment station of Poltava for 1896, V. nJ 
Diakov {PoltavUj lS07j pp. lV-\-J07; rer. in Selnk. Kho:. i Lycsov., ISS (189S)f No, 3, 
pp. 470, 471), 

Constitution of the Association of Agricultural Experiment Stations in the 
German Empire {Landxv. Pers. Stat., 51 (/A7aS), No. 1, pp. S3-S0). —Text of the con¬ 
stitution as it now stands. 



NOTKS. 


Alabama Canebrakk Station.—W. M. Bookor, a inombor of the ^riiverninjr 
board, lias recently die<l. The va. aiH*y in the board has not yet been filled. The 
Thirteontb Annual Report of the station has just been issued. 

Iowa Station. —Arrangements have be<*Ti made for a series of experiments in 
roadmaking at the station during the coming season, in cooperation with the Oflice 
of Road Inquiry of this Dexiartment. 

Kansas College and Station.— A. J. Burkholder, M. 1)., D. V. S., has been 
appointed assistant in veterinary science and biidogy in the ecdlege and station. 
The minibor of farmeiV institutes held this year has been greater than ever before, 
being 62. This result has been attained by grouping institutes so that several could 
bo attended at oiui trip, tliua saving both time and <5xx)ens(‘. Three sets of bulle¬ 
tins are sent out: Tlui ordinary pamxdilet bulletins, Aveekly press bnlletins to the 
county ncwsiiapers, and another set of occasional iiress bulletins in mime'»gra])b 
typewriting to the agricultiiral papers which circulate in Kansas. During Fidirn- 
ary and March an (‘xtra number of some of the press bnlletins is printed and mailed 
to the pamxihlet bulletin list; at the same time an unusual number of dilfereiit press 
bulletins is issued, the object being to place bo fore the farmers information which 
they need at this season. The Htate legislature has appropriated $25,()()() for a dairy 
building, $6,000 for eciuipment, and $3,000 for a henl and stable. 

Michigan Collecje and Station. —The following changes have been mad»^ in the 
governing board of the station: K. P. Allen,of Ypsilanti; H. K. Marsh, of Allegan, 
and L. Whitney Watkins, of Manchester, have Ix'en appointed, r/ce Arthur C. Biid, 
Charles W. Garfield, and Charles F. Moore, retired. T. F. Marston, of Bay (fity, has 
been elected president of the board, vice Franklin Wells, who still coutiimes on the 
board. Arthur (‘. Bird has succeeded Ira 11. Butterfield as soerccary of the State 
board of agriculture and secretary and treasurer of the station. The work of the 
farm department has been subdivided, the field crops and plat work being ]daced in 
charge of J. 1). Towar, the live stock under H. W. Mumford, and the dairy work 
under G. H, True. During the season of ISfifi the work with sugar beets will be con¬ 
tinued, sending out seed furnished by the Government for definite experiments as to 
fertilizers and methods of cultivation. At the station the plat work with sugar beets 
will relate to kinds and methods of application of fertilizers and means of avoiding 
as far as possible the work of thinning. Exjieriiuents are being coneduded on tbe 
feeding of boot pulp to dairy cows. 

North Carolina College and Station. —d’he new members of the board of 
trustees, elected by the General Assembly March 6, are as follows: Frank Wood, 
of Kdenton; ,1. B. Stokes, of Windsor; W. .1. Peele, of Raleigh; 1), A. Tomx»kins, of 
Charlotte; E. Y. Webb, of Shelby; W. C. Fields, of Sparta; d. Frank Ray, of 
Franklin; W. H. Ragan, of High Point; David Clark, of Charlotte; T. B. Twitty, 
of Rutherfordton; A. Lcazar, of Moorcsville; H. E. Bonitz, of Wilmington; R. L. 
Smith, of Albemarle; H. E. Fries, of Salem; and P. J. Sinclair, of Marion. W. S. 
Primrose, of Raleigh, has been elected president of the board, vice J. C. L. Harris, 
resigned. Mr. Harris is still a member of the board. Tbe terms of oflfloo of tlie fol¬ 
lowing have expired: J. J. Britt, J. R. Chamberlain, S. L. Crowder, and W. C. 
O^Berry. Cooper Curtice, veterinarian, has been granted leave of absence for the 
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roluaindoT of the fiscal year, to enter the service of the State Department of Agri¬ 
culture. In accordance with the act of the General Assembly of 1899, on July 1 
next the analytical work of the fertilizer control will be performed by the chemist 
of the State Department of Agriculturt^ and not in connection with the station. On 
July 1, therefore, the fertilizer control <livision of the station will be discontinued. 

Oki.aiioma (College and Station. —The following appointineuts have been made 
on the board of regents: Jas. P. Gandy, of Alva, vice B. S. Barnes, late president of 
the board, and ,1. D. Ballard, of We.atherford, vice R. J. Edwards. E. J. Wykolf, of 
Stillwater, has been olocded president, and C. J. Benson, of Shawnee, has been 
reelected treasurer of the board. The State legislature has made appropriations 
approximating $lk),000 for buildings and eixuipment and about $8,(KM) foi mainte¬ 
nance of the college for the next two years. It is expected that these sums will be 
appropriat(‘-d in such ways as to considerably incnaise the facilities for work by the 
station stall'. 

Texas College and Station. —A bill has recently passed the State legislature 
jiroviding for a State entomologist to study the cotton bollworm and other insect 
pests of the State and to give instruction in entomology :it the college. An appro¬ 
priation of is made for salaries and other expiuises. 

Vermont Station. —W. (!. Norcross has been succci'ded by G. W. Strong as 
dairyman. 

West Virginia University and Station. --Tin^ Mechanical Hall of the univer¬ 
sity was destroyed by fire March 4, together with the valuable eqni])ment which it 
contained. The building and contents were valued at $10,()()(). 'fhe. insurance car¬ 
ried on the building was $28,000. The net loss will not exceeil $l,()00. Arrange¬ 
ments for ndniilding are being made. The Stab* h‘gislatnre hasapproi)riated $.5,500 
for the station, to defray the ex])bnse of printing bulletins and reports, purchasing 
slatioiUTy, and ollice supplies, etc. 

Wyoming Uni\ eusitv and Stati<»n. —The station farm has been increased by 
the addition of 80 acres of land under the Pioneer Canal, along with the water right 
for the same. This land is to be bebl as the property of the university so long as it 
is used for ex]»eriniental purposes. The land is virgin soil, having never been fenced 
or plowed. It joins the present farm on tin* south and will bo used mainly for some 
extensiNC licld experiments in irrigation. 

Assoc iation of Cffk ial AcniiGri/n’RAL Chemists.— F. S. Shiver, Clemson Col¬ 
lege, South Cai’olina, is th(5 referee for nitrogmi for the coming ycair, instead of B. L. 
Hartwell as stated in a former issue (E. S. K., 10, x). 512). 

Necrology. —Dr. Albert Sclniltz died at Liixutz, Germany, January 5,1899, at the 
age of 68 years. Ho was one of the- most x>romineiit agriculturists of Germany, and 
widely known as the originator of the Schnltz-Jmpitz system of culture, hy which 
Xmor, sandy soils are brought to a slate- of fertility through the coinhinod use of 
legnminons crox>8 in the rotation and x^hosx)hate8 and xndasli salts as fertilizers. 
Schiiltz-Luxiitz was a charter member of the Deutschti Landwirtschaftliche Gesell- 
schaft, and a inolilic; writer on agricultural subjects. For several years he was a 
member of the German Reichstag. The utility of liis system of culture, osiiocially 
the importance of legumes in the rotation for the assimilat ion of the free nitrogmi of 
the air, was ileinonstrated under liis management on his own lands. His estate was 
form(U‘ly known as the Desert of Lu]iitz, the soil being a coarse-grained, diluvial 
sand, destitute of lime and extremely i)oor in xiotash, nitrogen, and phosphoric 
acid, 'riirougli bis method of culture the estate was brought to its x^reseut high 
state of fertility. 
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The act of Oongrcas (iiaking aitpropriation for this Department for 
another year includes several new features which, together witli in¬ 
creased funds for many of the bureaus and divisions, will materially 
strengthen the Department and extend its spliere of usefulness. It 
provides an increase of nearly $200,OOP over last year and of more than 
half a million dollars over the year previous, the total appropriation 
for the closing liscal year of the century being $3,720,022. This includes 
the $720,000 for the agricultural experiment stations in forty-eight 
States and Territories, and a special appropriation for this establish¬ 
ment and maintenance of experiment stations in Alaska. 

The largest increases in apjiropriation are for the Weather Bureau 
and the Bureau of Animal Industry. The total a]>propriation for the 
Weather Bureau is $1,022,482, which includes an increase of $00,000 
for the maintenance of the new stations in the West Indies and adja¬ 
cent coast, and $2.'),000 for the erection of an addition to the present 
buildings of the Bureau in W'ashington. 

The total appropriation for the Bureau of Animal Industry is 
$1,044,030. This includes $50,000 additional for investigations and 
inspection and $20,000 “for the purchase and ecpiipment of land in 
the vicinity of Washington for an experiment station for the study of 
the diseases affecting the domesticated animals.” The Secretary of 
Agriculture is also authorized to expend a sum within his discretion 
“for promoting the extenmon and development of foreign markets for 
dairy and other farm products of the United States.” 

The fund for irrigation investigations has been increased to $35,000, 
$10,000 of which is made immediately available. The object stated is 
“to investigate and reiiort upon the laws and institutions relating to 
irrigation and upon the use of irrigation waters, with special sugges¬ 
tions of better methods for the utilization of irrigation waters in agri¬ 
culture;” and it is directed that this investigation shall be carried on 
in cooperation with the experiment stations, “ in such manner and to 
such extent as may be warranted by a due regard to the varying con¬ 
ditions and needs of the respective States and Territories and as may 
be mutually agreed upon.” 

. The scope of the Division of Forestry is enlarged to include the sub¬ 
jects of forest fires, lumbering, the advising of owners of woodlands as 
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to their proper care, and forestry experiments for the treeless region. 
An increase of $20,000 is provided, making a total of $48,620 for this 
division. 

An appropriation of $10,000 is made for tobacco investigations, 
including the mapping of tobacco soils; study of soils and conditions 
of growth in Cuba, Sumatra, and other competing countries; investiga¬ 
tions on the methods of curing, with particular reference to fermenta¬ 
tion; and originating improved varieties by means of selection and 
breeding. These investigations will be in charge of the Division of 
Soils. 

The Division of Chemistry receives $34,000-^an increase of $5,300— 
$2,500 of which is for the equipment of the new laboratory and is made 
immediately available. A new clause relative to investigation on the 
adulteration of foods, drugs, and liquors authorizes the Secretary of 
Agriculture to procure through the Secretary of the Treasury samples 
of articles imported from foreign countries which are suspected of being 
dangerous to health; and such articles as are found by inspection and 
analysis to bo dangerous to health are to be confiscated. 

An api)ropriatiou of $1,000 is made for tea culture, to investigate its 
adai)tability to the Southern States. 

The appropriation for the Division of Publications contains an 
increase of $16,000, giving a total of $101,600, including $35,000 for 
Farmers’ Bulletins. This is apart from the printing fund of the 
Department, which is provided in the general appropriation for print¬ 
ing. The Department’s share of the latter is $100,000 for the miscel¬ 
laneous publications, and to this is added $300,000 for the Yearbook. 

The other items of the appropriation act are as follows: Office of the 
Secretary, $88,150; Division of Statistics, $145,160, an increase of 
$5,000; Division of Botany, $28,800; Division of Vegetable Physiology 
and Pathology, $32,600, an increase of $6,000; Division of Entomology, 
$30,700; Division of Biological Survey, $27,660; Division of Soils, 
$26,300, including the $10,000 for tobacco investigations; Division of 
Agrostology, $20,100, an increase of $2,000; Division of Pomology, 
$16,(H)0; Office of Experiment Stations, $45,000, including $12,000 for 
the Alaska stations; Nutrition Investigations, $16,000; Public Road 
Inquiry, $8,000; Division of Seeds, $130,000; Eximrimental Gardens 
and Grounds, $30,500, an increase of $8,000; Domestic Sugar Produc¬ 
tion, $7,000; Division of Accounts and Disbursements, $16;300; 
Library, $11,960; Museum, $2,500; furniture, cases, and repairs, 
$10,000; postage, $2,000; contingent expenses, $25,000. 

In addition to the increased appropriations in many lines, the Depart¬ 
ment has been provided with a tract of land located near by to be used 
as a testing ground. This will afford facilities which the Department 
has long needed and will be a valuable acquisition to its equipment. 



INVESTK'.ATIONS ON THE Min'ABOLISM OE MIECII COWS. 

OscAU IIagemamn, Ph. D., 

Professor at the Agricultural Academy^ Popyelsdorf, (Jermany, 

Tlie theories (ionccrning the processes in the animal body covered by 
the term metabolism have undergone many changes, and although 
much has been learned regarding them, they will undoubtedly be still 
further changed as investigation progresses and methods are improved, 
Tlie earliest investigations of this sort were made with man. The 
weight of the food and drink was determined, as well as the weight of 
the material excreted in the urine, feces, and respiratory products. 
These investigations were carried on by Sanctorius and ])ublished in 

Further progress was impossible until the science of chemistry 
liad been elaborated, and this required 150 years. The most impor¬ 
tant advancement was in knowledge of the character of ditlercnt gases. 
Van llelmont (1044) discovered carbon dioxid .and also found that the 
air expired by m.an and animals was injurious. In 1757 l^)1ack identi¬ 
fied carbon dioxid in respired air. Priestly and Scheele discovered 
oxygen in 1774-75; and Lavoisier established the relation between 
oxygen and combustion, and in 1777 published his classic investiga¬ 
tions,^ showing that when the vital processes take i)lace in the human 
body oxygen is consumed and carbon dioxid excreted, in the same Avay 
that combustion takes iilace in a furnace. Tie held the opinion that 
with the aid of the food a Iluid rich in carbon and hydrogen was 
formed in the lungs. This was constantly renewed, .and united with 
the oxygen to form heat, water va])or and carbon dioxid being pro¬ 
duced at the same time. Lavoisier also determined the effect of mus¬ 
cular work, food, and low temperature on the consumption of oxygen. 

The investigations of Lavoisier and his associate, Sequin, may be 
said to mark an epoch in animal metabolism, Levoisier’s theory of 
pulmonary combustion w.as incorrect, but more exact knowledge was 
impossible at that time, since the fact that the animal body is made up 
of cells was not discovered until many years .after his death. 

We are still further indebted to Lavoisier for the methods of elemen¬ 
tary analysis. Among other things, this rendered possible the deter¬ 
mination of the elementary composition of the food, urine, and feces, 

‘ De Medicina Statica Aphorislmi, Venice. 

®Sur la reBpiration des animaux et sur los changenieuts qni arrivont a Pair en 
paasant par lour poumon. 
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and permitted investigations based on other data than the study of the 
gaseous excretory products. 

Progress was hindered by the lack of a proper standard for compar¬ 
ing the processes which take place in the animal body. The develop¬ 
ment of organic chemistry and the isolation of a number of well char¬ 
acterized chemical compounds which occur in the food and excretory 
products furnished Liebig the foundation for his theories. He divided 
nutrients into nitrogenous (plastic) and nitrogen-free (respiratory) 
materials. 

To Voit and his fellows belongs the credit of discovering the impor¬ 
tance of protein as a nutrient, i. c., that the animal requires daily in 
the food a definite amount of nitrogenous material in order to sustain/ 
life. The protein is broken down in the body at the same time the 
processes of combustion are carried on, and eventually theanimal comes 
into nitrogen equilibrium. Nitrogen equilibrium can be reached when 
only protein is consumed, provided the amount is very large, but it can 
be attained with a much smaller amount if fat and carboliydrntes are 
consumed at the same time. If the animal performs work, accumu¬ 
lates flesh and fat, or produces milk or wool, or nourishes a fetus, more 
protein must be consumed than for maintenance or an equivalent 
amount of nitrogen-free nutrients or both must be supplied. J f work is 
performed nitrogen-free material is essential, if flesh is formed then 
Xnotein is required. 

Voit defined nutrients as materials which build and repair the ani¬ 
mal body. This definition includes mineral matter and water. 

In investigations which have proved most useful for an understand¬ 
ing of the processes of metabolism, the total income and outgo have 
been taken into account. The elementary composition of the food, 
urine, and feces has been determined, the respiratory products have 
been measured and analyzed, and finally the oxygen consumed has 
also been measured. The principal investigations along these lines 
were made by Bidder and Schmidt, Pettenkofer and Voit, llenneberg 
and his followers, Kegnault and Eeiset, and Pfliiger and his associates. 

It is interesting to note some of the changes in theories of animal 
feeding which have accompanied the growth of the knowledge of nutri¬ 
tion. In this connection two points have always been of importance 
and are important to day. The practical feeder (1) wishes to know the 
cost of a method of feeding and the profit it will return, and (2) he 
desires definite feeding standards or formulas which can be successfully 
followed. 'Jn the early part of the present century feeding stuffs were 
first examined on the basis of their content of protein, starch, gluten, 
sugar, gums, mineral matters, etc. As these materials were regarded 
as of equal value, it was customary to add them together and regard 
the sura as the measure of the nutritive value of the feeding stuff. 
The chemical methods followed were not exact, and for this and other 
reasons the system was of little value. 
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BaaeNEdnganlt called attention to the importance of the nitrogen con¬ 
tent of feeding stuffs^ and believed that this alone could be taken as a 
basis for estimating their value. On the other hand, Haubner showed 
that nitrogen-free material was useful for building up the animal body. 
Kathusius showed that the woody fiber was to a certain extent injuri¬ 
ous; and Boussingault finally modified his theory so that on the basis 
of the nitrogen content feeding stuffs were divided into 4 classes: (1) 
Hay and straw, (2) roots and tubers, (3) oil-bearing seeds, and (4) 
grains, leguminous seeds, and oil cakes. 

The attempt was also made to compare feeding stuffs in a practical or 
empirical manner by means of tables showing the so-called “hay 
values,” or the hay equivalent of different materials. Thus it was said 
that 16§ kg. hay equivalent was required per 1,000 kg. live weight for 
maintenance by cattle or sheep. If the food supplied more than this, 
each kilogram consumed in excess would produce a gain of 0.1 kg. body 
material or fetus or 1 liter of milk. However, one hay differs from 
another and otlier feeding stuffs also vary in composition, and as a result 
there were soon a considerable number of “hay value” tables from 
which it was impossible to select the correct one. An improvement was 
suggested by E. Wolff, who took account of the chemical composition 
of feeding stuffs and considered crude fiber as indigestible. Thus it 
was said that normal hay should contain 8.2 per cent of protein, 41.3 
per cent of soluble nitrogen-free material, and 30 per cent of (*rude fiber, 
with a nutritive ratio of 1:5. This modification did not prove of much 
value since crude fiber is partially digestible, and, further, the soluble 
nutrients in different feeding stuffs have different nutritive values and 
different digestibility. The convenient theory of hay values was there¬ 
fore abandoned and experiments were undertaken with different kinds 
of animals to learn how much protein, soluble nitrogen-free material, 
and fat must be fed for different purposes. 

Grouven’s normal feeding standards, which were published in 1862, 
were determined by this method. They were a great improvement on 
the tables of hay values, and superseded them. These standcards were 
a series of formulas based on experiments depending in part on the 
general appearance of the subject, and on results of slaughter tests. 
Grouven also made many investigations, including digestion and respi¬ 
ration experiments, for the purpose of determining the nutritive value 
of a number of simple nutritive materials, such as sugar, starch, and 
dextrin. 

A curious theory was devised by Enzmann in 1866.^ He determined 
the ratio of carbon to nitrogen in different feeding stuffs, designating 
it the “specific carbon content,” and on this basis arranged materials 
as follows: Eice straw 117, potatoes 34, hay 27.4, red clover hay 17.4, 

‘ Landw. Vers. Btat., 8 (1866), pp. 309, 320. For earlier work see Die Emabmug 
der Organismen besonders des Mensoben und der Thiere im bungemden Zustaude. 
Dresden: C. C. Meinbold & Sobiie, 1856. 
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peas 11, cows’ milk 8, lupines 7.8, lean meat 4, blood 3.6, protein 3.4. 
He taught that the food must supply an animal with the specific car¬ 
bon value suited to its age. Thus, a sucking calf required a specific 
carbon value of 8, since the value of milk was 8. The value was 
greater for older animals. For cattle, horses, and sheep it was between 
24 and 44, for swine 26, and for milch cows 24. This theory was based 
entirely on speculation and has never been followed practically. 

Finally an attem])t was made to learn how much of the different 
feeding stuffs was recpiired by trusting the instincts of the animals 
when given the choice of materials. Thus, a milch cow was given the 
choice of oil cake, fodder beets, hay, and straw. The amount of each 
consumed was determined. Such investigations were made by Ilaub- 
net* and he soon showed that the method was too costly to be of any 
practical benefit. 

About 1800 Bischoff and Voit made their classic investigations on 
nitrogen equilibrium and formulated the laws of growth for Carnivora. 
Instead of depending on the body weight to show whether a ration 
was sufficient, the nitrogen excreted in the urine was determined, and 
further, the excretion of carbon dioxid in the respiratory ])roducts was 
measured by a suitable respiration apparatus. An animal was said to 
be in equilibrium when the nitrogen and carbon in the excretory prod¬ 
ucts equaled the amount consumed in the food, due account being 
tjiken of the amounts of carbon and nitrogen lost in epitheliel cells, 
sweat, mucus, hair, nails, hoofs, and horns. These investigations were 
at first made with Carnivora only, mainly with dogs and cats, but later 
were carried on with man. It was inindi simpler to study the laws 
of nutrition with Carnivora than IJerbivora since their diet is com- 
paralively simple, the urine is easy to collect and analyze, when fed 
once a day the feces are excreted daily, and the food does not remain 
in the intestinal tract longer than 24 hours. Such experiments with 
Ilerbivora, and e8])ecially with ruminants, are attended with much 
greater difficulties. Nevertheless Ilenneberg, Stohmann, Crouven, and 
others have shown that with ruminants also the general laws of nutri¬ 
tion hold good. Such investigations are being carried on at the pres¬ 
ent time, and have furnished a large amount of useful information. 
However, much still remsiins to be studied. 

E. Wolff’ has devoted many years to determining the coefficients of 
digestibility of feeding stuffs by sheep and horses. Kiihn in Mockern 
and his successor, Kellner, and many others have devoted much time 
to methods of analysis of feeding stuffs and methods of metabolism 
experimenting, with a view to establishing a rational basis for animal 
feeding. A number of the agricultural experiment stations have 
devoted much attention to these subjects and have made many deter¬ 
minations of the digestibility of different foods by various animals. 

Recently in addition to proximate analyses of the food and feces and 
determinations of nitrogen in the urine, calorimetric experiments have 
been undertaken, and the balance of income and outgo of energy 
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attempted in addition to that of nitrogen and carbon. Samples of food, 
urine, and feces {ire burned in a Berthelot bomb in an atmosphere of 
oxygen under pressure. In this way the total energy— i. e*., heat of 
combustion—may be determined. The fuel value of the food less the 
fuel value of the feces gives the fuel value of the food digested. This 
amount, less the fuel value of the urine, gives the fuel value avaihible 
for the body. If the income of energy is greater than the outgo, the 
ration is more tlnin sunicient for maintenance. Kellner publish<»d the 
results of such experiments with cattle about 2 years ago. However, 
as early as 1880 he called attention to the importance of ciiloriinetric 
investigations of this nature. 

Another important factor upon which inform{ition is essential is the 
amount of energy which is expended in digesting food. An idea of its 
imi)ortance may be gathered from an experiment which was undertaken 
by Zuntz {ind the writer with a horse. Tt was found that the horse 
digested .‘>91 gm. of fiber-free nutrients from a kilogram of hay and 615 
gm. from a kilogram of oats. Therefore, according to the usual method 
of comi>arison, hay : oats : : 891 : 615, or in round numbers, as 2 : 3. 
This (leduction, however, is not w{irranted. A kilogram of hay requires 
for chewing jind digesting an expenditure of energy e(|uiv{ilent to 209 
gm. of fiber-free nutrients, and a kilogram of oats an amount ecpial to 
124 gm. This energy is eventually transformed into hejit and supplies 
wholly or in part the warmth required by the animal body, so that as 
regards maintenance hay and oats may truly be said to stand in the 
r{xtio of 2 ; 3. But if the ration is in excess of the amount recpiired for 
maintenance, for instance, if work is to be i>erformed, then the ratio 
is as follows: H{iy : oats : : 391 — 209 : 615—124, or 182 : 491, or in round 
numbers 1 : 2.7. That is, 2.7 kg. instead of 1.5 kg. of hiiy is e(|ual to 
1 kg. of oats. 

EXPERIMENTAL METHODS. 

In metabolism experiments it is {ibsoliitely necessary to collect the 
urine {uid feces {ind determine the amount and composition of each. 
The nitrogen in the urine is alw{iys determined, and often the carbon, 
hydrogen, and mineral matter. It is usually necess{iry to dry the feces 
before analysis. The same determinations are thcji made as in the 
urine, and, in addition, proximate analyses corresponding to the deter¬ 
minations made in the food. In the case of hirge domestic animals, 
milch cows, for instance, it would be very inconvenient to retain all the 
feces for analysis, since they may amount to 20 or 30 kg. d{uly. There¬ 
fore aliquot samples should be taken eacih d{iy and dried and united 
for analysis. The materials excreted each day in the feces can then be 
calculated. In the c{ise of steers, the collection of the urine is a com¬ 
paratively simple matter, and special apparatus has been devised for 
this purpose. In the case of cows, the usual plan is to watch the ani¬ 
mals day and night and collect the urine directly in suitable vessels. 
Sometimes animals are kept in a stall with a grating in the floor through 
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which the urine can flow. It is then collected, together with the water 
used to rinse the floor and receptacles. In experiments with sheep and 
swine the feces are often collected in a suitable sack attached to the 
animal, though this precaution is not always taken. The difficulty of 
separating and collecting the urine and feces with milch cows perhaps 
accounts for the relatively small number of metabolism experiments 
with them. 

An experiment of 5 days’ duration was made by Voit in Munich, 
and one of 8 days’ duration by Fleischer in Hohenheim. In both 
cavses the excretory products were collected in suitable vessels by the 
assistants watching the cows. In 1809 Kiihn and Fleischer, at Mock- 
ern, devised an apparatus for experiments with cows whudi permitted a 
satisfactory collection ot the urine, but did not provide for the collec- 



Fia. Apparatus for use in digestion experiments with cows. 

tioii of the feces. In 1894 the writer devised apparatus for use in ex¬ 
periments with cows which insures the separation and collection of the 
urine and feces. It is attached to the cow by means of a band around 
the body. A system of pulleys and bauds holds the apparatus in posi¬ 
tion when the cows are lying down or standing. The device is illus¬ 
trated in tht^accompanying figures. 

In metabolism experiments it is essential to determine the amount of 
urine and feces excreted per day, rather than the total amount excreted, 
since this alone offers a means of judging of the cleavage processes 
which take place in the body. In the case of experiments with dogs 
each day’s urine may be easily collected by means of a catheter, but 
with large animals, such as steers, this is hardly practicable. In the 
case of man and some animals the feces may be separated with ehar- 
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coal, (jork dust, or berry seeds taken with the last meal before and the 
first meal after the period under investigation. In experiments with 
Herbivora, owing to the lack of suitable methods of separating the 
feces it is customary to delay the collection of the excretory products 
until the food under investigation has been consumed for from 2 to 3 
weeks, since it may be iissumed that digestion and excretion then take 
place regularly, and that the stomach and intestinal tract of the animal 
at a given time will contain the same amount of material. It is essen¬ 
tial that the animals bo fed regularly and given like amounts of food 
and water each day. In the case of the urine it is assumed that under 
ordinary (*ircnmstances no considerable quantity is retained in the 
bladder. 



Fig. 16.—Farta of apj^oratus for uau iu digestion exx)erimeut8 with cowh. 

A metabolism experiment with milch cows should be conducted as 
follows: A preliminary i)eriod of 3 weeks should ])recede the experiment 
proper. The floor of the stall is then thoroughly cleaned. The device 
described above is attached to the cow and the time noted at which the 
last urine and feces were excreted. Suppose, for instance, that urine 
was excreted at 1.20 p. m., March 26,1898, feces at 2.50, and the appa¬ 
ratus was attached at 3 p. m. The urine and feces are then collected 
for from 8 to 14 days and the time at which the experiment is discon¬ 
tinued is noted, together with the time of excretion of the last urine 
and feces. Suppose this in the case of urine to have been 4.40 p. m. 
and in the case of feces 2.30. Then the urine has been collected for 10 
days 31^ hours and the feces for 10 days lacking one-third of an hour. 
In calculating the daily excretion suitable correction must be made for 
fractional days. 
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Proper ineiiiis must be taken for preventing fermentation of the 
excretory products when they are retained for analysis. To this end 
the feces should be removed as soon as possible from the bag in which 
they are collected, and should bo weighed, sampled, and dried at once. 
In winter the cold weather prevents the fermentation of the urine. In 
summer a known quantity of i^reservative material—for instance, sul- 
l)huiic acid, formic aldehyde, or thymol—may be added to the urine. 
The apparatus for collecting the urine must bo rinsed at least once in 
18 hours with a disinfecting solution (10 per cent formic aldehyde), and 
afterwards with i)ure water. When only the nitrogen in the urine is 
determined it is a matter of indifierence which preservative is used. If 
the carbon is also determined then tiio use of sulphuric acid or cold 
storage must be resorted to, since both formic aldehyde and thymol 
contain carbon. If the mineral matter is also to be determined then 
8ulphuri<5 acid can not bo used and a low temperature is the only 
method available. 

Care jiiust be taken that all the food is eaten or that the uneaten 
residue is weighiid. The same precaution applies to water also. 

During the preliminary period the weight of the animal should be 
acauirately determined daily. During the exi)eriment ])roper this fac¬ 
tor may also be determined if the urine and feces are collected as soon 
as they are excreted. However, it is not a matter of great importance 
to determine the weight during this period unless it is long. When the 
weight remains constant for 2 or 3 months, or when it slowly increases 
or diminishes during such a period, this factor is of importance in draw¬ 
ing deductions. Otherwise the variations in water content of the intes¬ 
tinal tract, and hence the excretion of a larger or smaller (juantity of 
feces on a given day, render this determination unreliable. Aside from 
such irregularities an animal may lose fat and flesh daily—that is, be 
in a condition of partial starvation—while the body weight remains 
constant or even increases. This is the case when the fatty tissue and 
protein (cells and cell contents) are broken down and replaced by 
water. In other words, if the experimental period is short a loss of 
body material may bo covered by the large gain of water. The con¬ 
verse is also true. An animal poor in flesh but with a high water 
content may gain flesh and fat and at the same time lose weight owing 
to a diminution of the water in the tissues. 

ANALYSIS OF THE MATERIALS. 

In the analysis of the total food, the uneaten residue, and the feces 
it is imiiortant to determine the amount of sand and pure ash (includ¬ 
ing silica) in addition to the total ash. The sand mixed with the food 
passes through the animal undigested, and if the amount consumed is 
recovered it is an indication that the analytical work is to be depended 
upon. 

Organic material in food and excretory products is made up of nitre- 
genouiS and nitrogen-free substances. The former include protein, 
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aiuids, alkaloids, and other chemical bodies of little importance in 
nutrition. The nitrogen-free material includes fat, soluble, carbohy- 
drateSy and crude fiber. The methods employed in determining these 
substances are well known. Those employed by the writer are de¬ 
scribed at length by Kbnig in his book on agricultural and commercial 
analysis. 

The estimation of water is of especial importance. If the material 
is dried in the air at 105 to 110^ O., the results may be too high, owiug 
to the expulsion of too much water and in some cases to an oxida 
tion of the fat. The water driven oft* under these conditions may be 
of 4 kinds: (1) The hygroscopic water on the surface of the substance 
and in the capillary spaces or the residue from the former cell fluid, 
(2) water which held the same relation to the separate constituents of 
the cell as the water of crystallization of an inorganic salt, (3) water 
formed at this temperature by the union of oxygen and hydrogen 
within the organic molecules, and (4) water formed by the action of the 
oxygen of the air on the hydrogen of the substance. It is possible 
also that some of the carbon may be oxidized to carbon dioxid. 

The term “dry matter’^ can properly be applied only to substances 
from which water included under 1 and 2 has been removed. It has been 
the writer^s practice to dry all materials in a current of dry illuminating 
gas. Drying need not be continued longer than 24 hours at 70^ to 
attain constant weight, provided a siiflicient quantity of gas can be 
drawn through the apparatus without increasing the pressure. Many 
substances—oil cakes, for instance—lose material other than water when 
heated to 70°. In such cases the drying must be continued for more 
than 24 hours at from 40 to 50^. The receptacle in which the substance 
to be dried is weighed consists of 2 pai ts which fit together very closely, 
so that moisture is not absorbed during weighing. It is a matter of 
the utmost importance in metabolism experiments to estimate the dry 
matter in food, urine, feces, milk, etc., by a uniform method. Urine and 
milk may easily be dried in 3 days over a sufficient quantity of sulphuric 
acid (100 times as much as the dry matter), if mixed with kaolin, 
pumice stone, or sand. 

Sampling for analysis is a matter of great importance. This is com¬ 
paratively simple with milk, urine, and ground concentrated feeding 
stuffs, such as cotton-seed meal or ground x>eanut cake. It is more 
difQcult in the case of feces and such materials as whole or coarsely 
ground grains. Two samples at least should be taken of such materials. 
Sampling is most difficult in the case of coarse fodders, and it is advis¬ 
able to take 3 samples. In sampling hay, straw, etc., the material may 
be divided into bundles, and each bundle passed through a cutting 
machine, like portions being retained from each bundle. These portions 
should be thoroughly mixed and samples for analysis taken from the 
mixture. 

Suppose 6 metabolism experiments are to be made with 2 cows. 
Each experiment requires a month. The 2 cows in 6 months would 
17950—No. 9- 2 
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require about li,200 kg. of hay and 760 kg. of straw. Therefore this 
amount of material must be procured and so preserved tliat its mois¬ 
ture content will not bo changed during the experiment. Three to 6 
l)or cent of the material (66 to 110 kg. of hay and 22 to 38 kg. of straw) 
should be taken for sampling. The hay or straw should be spread out 
in an even layer on paper or suitable material and portions taken here 
and there. These portions should in the same way be mixed and 
spread in an even layer and from the mixture iinal samples taken for 
analysis. 

In experiments with cows it is necessary to determine the nitrogen 
in the fresh feces, since Jiitrogen is lost if the material is dried. The 
Kjeldahl method is used for this purpose. The fat may bo determined 
in the usual way, using ether distilled over sodium. The crude fiber 
should bo determined by heating the substance in autoclaves at 3 
atmospheres pressure in glycerin-sulphuric acid (20 gm. suljjhuric acid 
to 1 liter glycerin). 

An elcinoutary analysis may be combined with determination of the 
heat of combustion of dilfercnt materials by collecting the resulting 
gas in the bomb, measuring it, and analyzing small portions. 

UALANCE OP INCOME AND OUTGO. 

Ill accurate metabolism experiments, in addition to the determina¬ 
tions noted above, it is necessary to measure the carbon dioxid excreted 
in the breath. It is also desirable to measure the oxygon consumed 
from the air, although fairly accurate results may be obtained when 
only the carbon dioxid is measured, as is done with the Tettenkofer 
respiration apparatus. 

When protein, fat, and carbohydrates are the only materials utilized 
in the animal body, as is the case with Carnivora, determining the 
outgo of carbon in addition to the nitrogen in the urine is sufficient. 
Thus, in au experiment with a dog the urine was found to contain 17 
gm. of nitrogen and 14.3 gm. carbon and the respired air 166 gm. car¬ 
bon per day on a diet of protein and fat in one instance and of fat and 
starch in anotlier. As protein contains 16 per cent of nitrogen and 63 
per cent of carbon— i. e., in the proportion of 16 to 53—the 17 gm. of 
nitrogen would call for 66.3 gm. carbon. Of this, 14.3 gm. was found 
in the urine, leaving 42 gm. of carbon to be ascribed to the protein 
broken down in the body. Since 160 gm. carbon was excreted in the 
respired air, 118 gm. (160 — 42) must have been derived from starch or 
fat. Animal ftit is fairly uniform in composition, containing in round 
numbers 77 per cent carbon, 12 per cent hydrogen, and 11 per cent 
oxygen, while starch contains 44.4 per cent carbon, 6.2 per cent hydro¬ 
gen, and 49.4 per cent oxygen; that is, 163 gm. fat or 266 gm. starch 
would furnish 118 gm. carbon. 
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If the dog is fed with both fat.and starch in addition to protein, it is 
not possible to calculate the amount of fat and of starch broken down 
in the body by determining the amount of carbon dioxid excreted in 
addition to the nitrogen in the urine. In this case the amount of oxy¬ 
gen consumed must be known in addition. This may be calculated. It is 
not probable that the animal body can use protein when fed in connec¬ 
tion with fat and starch more economically than protein from its tis¬ 
sues when fasting. Voit found that the organic matter excreted in the 
urine of a fasting dog was made up of 25.5 per cent carbon, (>.4 percent 
hydrogen, 34.4 per cent nitrogen, and 33.7 per cent oxygen. If 100 gm. 
of protein were broken down in the body 10 gm. of nitrogen would bo 
found in the urine, together with carbon, hydrogen, and oxygen. The 
data for calculating the amount of oxygen required for the combustion 
of protein and the amount of carbon dioxid produced from protein are 
therefore available. Supi)ose that 100 gm. protein is consumed and 
46.0 gm. organic matter excreted in the urine. Then— 

100 ^jrn. ijroteiu consumed.=53.0 gm. C, 7 gm. II, 16 gm. N, 23.0 gm.0,1 gm.S 

46.6 gm. organic material in urine =11.9 gin. C, 3 gm. H, 16 gm. N, 15.7 gm.O, 

Kcmainder. =41.1 gm. C, 4 gm. II, 7.3 gm.O, 1 gm.S 

The 0, H, and S will be oxidized to 00^, U^O, and SO 3 . The oxida¬ 
tion of 41.1 gm. C would produce 150.7 gm, OO 2 . This would require 
lOO.C gm. O; 4 gm. H would produce 30 gin, 1120 and reiinire 32 gm.O; 
1 gm. S would produce 2,5 gm. SO 3 , requiriug 1.5 gm. (), or a total of 
143.1 gm. of oxygen. Deducting from this amount 7.3 gm. O furnished 
by the food in excess of the amount excreted in the urine, leaves 135.8 
gm. of oxygen as the amount which mustbe taken by the body from the 
inspired air. As noted above, the expired air contained 150.7 gm. CO 2 . 
One liter of carbon dioxid weighs 1.96633 gm. and 1 liter of oxygen 
1.43003 gm. at 760 mm. mercury pressure. The resiiiratory quotient— 
that is, the ratio of carbon dioxid produced to oxygen consumed— 
would bo as follows: 

W 2 _ 160.7 -T-1.96633 _ 

O 2 ""135.8-^1.43003" ' 

If 17 gm. of nitrogen were excreted in the urine, as mentioned above, 
then the amount of carbon dioxid produced by the combustion of pro¬ 
tein in the body would be as follows: 


:n^^l 6 ^_lg 0 .i gjjj (containing 43.7 gm. 0). 


The amount of oxygen necessary would bo: 

n X 136.8 
16 


= 144.3 gm. O. 


Supposing the animal took 600 gm. of O from the air and excreted 
160 gm. 00 ^ in the breath, the amount of carbon which must have 
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been derived from some sabstance other than protein—that is, from fat 
and carbohydrates—is shown as follows: 

160 gm. C (excreted in breath) —43.7 gm. (derived from protein) =116.3 gm. 
(derived from fat and starch). 

500 gm. O (amount consumed) —144.3 (amount necessary for oxidation of pro¬ 
tein) =355.7 gm. O (amount for oxidation of carbou from fat and starch). 

The proportion of fat and starch burned in the body may be deter¬ 
mined by studying the respiratory quotient. Ordinary animal fat has 
the following percentage composition: 76.64 carbon, 12.01 hydrogen, 
11.46 oxygen. When 100 gm. fat is burned 11.46 gm. oxygen and 1.43 
gm. hydrogen unite to form water, and there remain 10.68 gm. hydrogen 
and 76.64 gm.carbon. These require 84.64 gm. and 204.11 gm. oxygen, 
respectively, or a total of 288.76 gm. for complete combustion, 280.66 gm. 
CO 2 being produced. This oxygen must be derived from the air. The 
respiratory quotient would therefore be 


280.06j^ 1.96633 

288:75^1:43003 


= 0.7069 


Starch has the formula (C 8 Hio 05 )x. Its molecular weight is there¬ 
fore some multiple of 102. The oxygen in the starch molecule is 
sufficient for a complete combustion of the hydrogen; therefore only an 
amount sufficient for the combustion of the carbon need be taken from 
the air. The carbon in 102 gm. of starch would require 192 gm. of oxy¬ 
gen for its combustion and produce 264 gm. carbou dioxid. Therefore 
the carbon in 100 gm. would require 118.6 gm. oxygen, producing 163 
gm. carbon dioxid. The respiratory quotient when starch is burned 
is therefore 1. If a respiratory quotient of 1 is found in an experiment, 
then starch alone is burned in the body. A respiratory quotient of 
0.7069 shows that fat only is burned. If the respiratory (piotient is 
between these values, it indicates the combustion of a mixture of fat 
and starch. 

The amount of oxygen necessary for combustion may be computed as 
follows: 

Let A = total O used, B = OOj jiroduccd, and X = O necessary for 
oxidation of fat. Then A — X = O available for oxidation of starch; 
and X X 0.7069 4- (A—X) x 1 = B (the OO 2 produced). 

In the concrete example cited above there were 116.3 gm. of carboii 
(equal to 216.9 liters of carbon dioxid) and 366.7 gm. (etjual to 248.7 
liters) of oxygen remaining to be accounted for by combustion of fat and 
starch. The ij^espiratory quotient would therefore be 0.872. 

Substituting the proper values in the above equations would give 
the following: 

0.7069 X-|-248.7--X=216.9. Then X=108.6, the oxygen necessary 
for oxidation of fat; and 248.7—108.5=140.2, the oxygen necessary for 
oxidation of starch. 
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From the above data the metabolism of energy in the animal body 
can be calculated. One gram of protein burned in a calorimeter pro¬ 
duces 6.711 calories (mean of Berthelot and Stohmann’s determina¬ 
tions). Combustion in the animal body is less complete since nitrogen 
is excreted largely in the form of urea, therefore less energy is pro¬ 
duced. According to Rubner 1 gm. of dry matter of ash-free protein 
of tissue burned in the body of a fasting animal yields 4,4 calories. 
Provided the animal is amply nourished, substances containing more 
carbon and having a higher fuel value than urea are excreted in the urine, 
therefore the energy available from the combustion of protein is still less. 
The true value in such cases can not be calculated with certainty, but 
must be determined by accurate investigation in the individual experi¬ 
ments. In moat cases it is sufficiently accurate to assume that 1 gm. 
of protein yields 4.1 calories when burned in the body. 

The heat of combustion of a gram of fat is 9.6 calories and of 1 gm. 
of starch 4.18 calories. As noted above, the combustion of 100 gm. of 
fat requires 288.76 gm. or 201.9 liters of oxygen. Each liter of oxygen 
utilized for the combustion of fat produces 4.7 calories (950-^-201.9=4.7); 
100 gm. of starch requires for oxidation 118.5 gm. or 82.9 liters of oxy¬ 
gen. Therefore each liter of oxygen used in the oxidation of starch 
produces 5 calories (418—82.9=5). 

Tn the example cited above the total energy produced would be 1,046.6 
calories, calculated as follows: 


100 V 17 

— = 100.25 gni. protein burned in the body. 106.25 X 4.1 .= 435.0 

The oxidation of fat requires 108.5 liters oxygen. 108.5 X 4.7.= 510.0 

The oxidation of starch requires 110.2 liters oxygen. 140,2 x5 .== 701.0 

Total... 1,646.6 


In this computation no account is taken of the fact that in addition 
to protein other nitrogenous materials, amids for instance, were con¬ 
sumed, which also produce nitrogenous compounds in the urine but of 
less fuel value than the compounds derived from protein. Further, 
when large quantities of fat and starch are consumed fat will be 
stored in the body. The amid nitrogen in the urine may be treated as 
nitrogen derived from protein without serious error, since the assump¬ 
tion is made that 46.6 gm. organic material in the urine is derived from 
the cleavage of 100 gm. protein, and further since the fuel value of 
protein is assumed to be 4.1 calories per gram. For very accurate 
investigations, however, the above factors an not be used and actual 
determinations of the values must be made. 

If the food is very abundant the formation of fat from starch is accom¬ 
panied by cleavage of carbon dioxid from the starch molecule. Deducting 
the values for the oxidation of protein the respiratory quotient in the 
case becomes greater than 1. That is, the total quantity of oxygen 
available for the oxidation of nitrogen-free material should be assumed 
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to be used for the oxidation of starch. The excess of carbon dioxid 
must be attributed to the formation of fat from starch. These facts are 
more clearly brought out iu the following eijuation: 

100 gm. iat will yield 950 calories. 

100 gm. starch will yield 418 calories. 

The greatest possihlc. <|uantity of fat which can he formed from 100 gm. starch is 
44, since 418“f-9.50“44. 

100 gm. starch contains. 44.14 gm. C, 6.18 gm. H, 49.38 gm. O 


44 gm. fat contains. 33.68 gm. C, 5.28 gm. H, 5.04 gm. O 

Diflcrcncc. 10.76 gm. C, 0.90 gm. IT, 44.34 gm. 0 


For oxidation there is ro(|niroil 28.69 gm. O-f-7.20 gm. 0-—S’l.SO gm. O. 

The oxidation products are: ,39.45 gm. CO^ and 8,10 gm. IT^ O. 

Excess: 8.45 gm. O. (44.34—35.89=8.45.) 

This quantity of oxygen is available for the oxidation of further quan¬ 
tities of starch. It would oxidize 7 1.1 gin. starch (162 4-192 x 8.45 = 
7.13), This would yield 29.8 calorics (7.13x4.18=29.8) and 11.62 gm. 
carbon dioxid. That is, from 107.13 gm. starch 44 gm. fat can be pro- 
iluced, together with 61.7 gin. or 26 liters carbon dioxid and 29.8 calo¬ 
ries. In other words, when the respiratory quotient is greater than 1, 
each liter of carbon dioxid in excess of the (juantity of oxygen required 
is equivalent to 1.694 gm. fat and 1.15 calories. 


[Coiicluded in next uiiinher. | 






RHCENT WORK IN AGRICULTURAL SCIF,NCI 


CHEMISTRY. 

The oil of corn, 0. G. Hopkins {Jour, Amer, Chcm. Soc., 20 {1S9S)^ 
No. 12jpp. 918-9()l). —The author reports a systematic study of corn oil 
obtained partly by extraction and partly from starch and glucose fac¬ 
tories. Determinations were made of tlie specific gravity, melting 
point, iodin absorption, and oxygen absorption of the oil and of the 
content of lecithin, (diolesterol, total fatty acids, volatile acids, and th(‘. 
separate fatty acids. The method of operation is described In each 
case. The total fatty acids were found to constitute 03.57 iier cent of 
the oil. A summary of the composition of 'corn oil, as found in this 
investigation, is as follows: 

Composition of corn oil. 

IVr nont. 

Cliolosterol. 1.37 

Lecithin. 1.40 

Stearin (f). 3.1)0 

Olein. 44.85 

Jjiuolin. 48.1!) 

Total. 09.50 

It was found that com oil does not take up any oxygen at room 
temperature, but when heated in a water oven changes in weight 
were noticed which have an important bearing on the determination of 
water in corn. 

‘‘The first action of air upon the hot oil is evidently the direct addi¬ 
tion of oxygen; but after 2 or 3 days the oil began to turn noticeably 
darker in color and finally to lose weight, evidently duo to a secondary 
reaction which effects some decomposition of the oil with formation of 
volatile products.” 

Proceedings of the eleventh convention of the Association of 
Agricultural Experiment Stations in the German Empire ( Landw. 
Vers. Stat.j 51 {1898)j No. 7, pp. 15-41 ).—This reports, among other 
things, the action of the association on methods of analysis of Thomas 
slag and of examining seeds, and includes discussions on the prepara¬ 
tory training of station assistants, the allowable amount of perchlorate 
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in nitrate of soda^ and changes in laws. Ooniparative tests by 19 sta¬ 
tions of the molybdic and Bdttcher citrate methods for determining the 
citrate-soluble phosphoric acid in Thomas slag are reported. As a result 
of this work, the citrate method was made optional, although in cases 
of dispute Wagner’s molybdic method is to be used. 

By applying the Loges method the Halle Station found in 107 samples 
of nitrate bf soda from 0.27 to 5.04 per cent of perchlorate, averaging 
0,94 per cent. The general occurrence of this substance in nitrate was 
shown by reports from other analysts. P. Wagner briefly reported 
results of pot experiments with different amounts of perchlorate on oats 
and rye. lie found that the rye plants ceased to grow when the nitrate 
of soda used contained 12 per cent of perclilorate; the oat plants died 
wnen the amount reached 18 per cent. 

No change was made in the methods of seed testing. 

It seemed to be the consensus of opinion that the best preparation 
for station assistants consists in a good, general training in analytical 
chemistry, the necessary technical skill required being easily acquired 
in the laboratory. 

A new Solvent for distinguishing the phosphoric acid in various 
phosphates, W. IIoffmeisteu {Landw, Vera. Stat.y 50 {1898)^ No, 5-0'y 
pp. 3()3--379 ).—The author claims that humic acid furnishes a more reli¬ 
able means of distinguishing between different idiosphates than the 
citrate solutions commonly used. The humi(5 acid is prepared as fol¬ 
lows: Extract wood lignin with ammonia vapor, precipitate the humic 
acid in the ammoiiiacal solution with dilute hydrochloric acid, collect 
the precipitate ou a filter, wash and dry. l^lxtract with alcohol and 
again dissolve the humic acid in ammonia, precipitate, wash, and dry. 

The metliod proposed for the examination of the phosphate is as fol¬ 
lows: Dissolve 15 gni. of the humic acid in dilute ammonia’ and pour 
the solution into a 2 liter flask containing some sand. Add 5 gm. of 
the phosphate and 1 liter of water; shake the contents of the flask and 
pass a moderately rapid current of carbon dioxid through the solution 
for 12 days, adding ammonia ’ fretpiently; pour off the solution; wash 
the sand; combine the wash water with the solution previously poured 
off; make up to a definite volume; filter, and evaporate four-fifths of 
the filtrate to dryness with the addition of hydrochloric acid; treat the 
residue with water containing a little hydrochloric acid; filter, wash, 
and make up the filtrate to 100 cc. Use i)ortions of this solution for 
the determination of phosphoric acid, etc. 

A slag containing 10.7 per cent of citrate-soluble phosphoric acid 
according to Wagner’s method gave 10.43 and 10.38 jier cent soluble in 
humic acid by the author’s method. In bone meal and fermented bone 
meal 1.01 and 1.48 percent of phosphoric acid respectively were dis¬ 
solved in the humic acid. When the slag was very finely ground the 
two methods gave practically identical results—18,53 per cent by the 

^ The amount of ammonia to be used is not stated. 
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Wagner method and 18.48 and 18.45 by the author’s method—thus show¬ 
ing the great importance of manufacturers supplying slag in the finest 
}>ossible form. 

Humic acid dissolved 95.8 per cent of the phosphoric acid in very fine 
ground slag, 30.38 per cent of that of Bedonda phosphate, and 43.3 per 
cent of that in bone precipitate. 

The determination of potash as perchlorate, F. S. Shiver 
{Jour, Amer. Chetn. Soc.y 21 {1899\ No. 1, jjp. .95-4^).—The solution of 
potash, after freeing from sulphuric acid and nonvolatile acids, is evapo¬ 
rated in a porcelain dish with an excess of i)erchloric acid until all 
odor of hydrochloric or other volatile acids has disappeared, and the 
white fumes of perchloric acid begin to appear. The sirupy solution is 
then treated with alcohol containing 0.2 per cent of perchloric acid, the 
precipitate washed by decantation, transferred to a Gooch crucible, 
washed with pure alcohol, dried, and weighed. The method is pro¬ 
posed as a check upon the commonly employed platinum chlorid 
method. —L. H. MERRILL. 

A source of error in the determination of nitrogen in Chile salt¬ 
peter by the Ulsch method, L. Brandt [Ghem. Ztg.j 23 {1899)^ No. .9, 
p. 55).—The author discovers an impurity in the iron used for his deter¬ 
minations in the form of an organic nitrogen compound, the nitrogen 
of which is converted into ammonia when the iron and sulphuric acid 
are brought together in the process. The error thus occasioned, he 
finds, amounts to as much as 0.8 per cent, when 0.5 gm. of Chile salt¬ 
peter is used in the determination. He announces this dis(*overy to put 
other analysts on their guard.—J. T. AIOERSON. 

Some errors in the determination of nitrogen, 0. G. FTopktns 
{Jour. Amer. Ghem. Soc., 20 {1898), No. 12, pp. 961-905 ).—Two common 
sources of error were investigated, (1) the loss of ammonia in titrating 
in an open vessel, and (2) tlie loss of ammonia from the receiving flask 
in case there is not suflicient acid above the end of the deli very tube to 
neutralize all of the ammonia distilled over. In the first case it was 
found that when titration requires from 3 to 5 minutes the error from 
loss of ammonia from the standard solution may become an important 
factor, the total variation in the two series of experiments amounting 
to 0.6 cc. or 3 per cent of the ammonia required. In the second case the 
loss of ammonia was found to vary with the depth to which the deliv¬ 
ery tube of the condenser dipped into the standard acid, in some cases 
amounting to a considerable proportion of the amount of ammonia 
theoretically required. 

Report on an investigation of analjrtical methods for distin¬ 
guishing between the nitrogen of proteids and that of the simpler 
amide or amido-acids, J. W. Mallet. Separation of proteid 
bodies from the flesh bases by means of chlorin and bromin,' 

H. W. Wiley ( U. 8. Dept Agr., Division of Ghemistry BuL 64, pp. 30 ).— 
In the first part the classes of nitrogenous constituents in food and the 



820 


EXPERIMENT STATION RECORD. 


plan of the investigation are discussed, and a description is given of the 
various methods which have been proposed for the separation of proteid 
matter in animal products, with investigations of these methods. 

^‘By a happy modification of the pbospho-tiingsth* acid method he has greatly 
improved this process^ and shown how a i>ractical separation of the flesh bases from 
the other nitrogenous substances can bo effected by this reagent. The flesh bases 
are to some extent precipitated by the now form of the reagent proposed by Professor 
Mallet, but they are brought into a soluble state by the addition of water and heat, 
so that a practically complete separation of them is efibeted. This process, together 
with the use of tannic acid for the separation of peptones, leaves little to b(^ desired 
in securing a practically coinjileto separation of the nitrogenous matters.” 

Ill the second part IT. W. Wiley describeB in detail the method of 
separating proteid bodies from the tiesh bases by the use of hot water 
followed by chlorin or bromin, which has recently been investigated in 
the laboratory of the Division of Chemistry and a])i)lied in a series of 
analyses of flesh firoducts. The application of tln^ bromin method 
to (commercial meat extracts is discussed, and the factors lor the calcu¬ 
lation of total nitrogen arc considered. 

Investigations on the effect of the quality of the ether on the 
results of fat determinations in feed stuffs, T. Mbtuner {(Jhenu 
7jtg,j23 {189f))j No, 9ypp. 37,38 ),—Results are given which were obtained 
with the use of (1) ether purified by metallic*, sodium in the prescribed 
way, (2) ether thus purified plus varying amounts of absolute alcohol, 
and (3) ether which had been allowed to stand over caustic lime for 3 
weeks and then distilled. The author concludes from these results that 
alcohol, in the amounts used, has no considerable influence on the 
amount of extract obtained, and that ether, imrifled by caustic lime, is 
pure enough for practical puifioscs.— j. t. andeeson. 

A condenser for extraction work, 0. (x. Hopkins (Jour. Amer, 
Ghem, l8oc.j 20 (1898)^ No, 12^ pp, 965^ 006^ fig, 1 ),—This condenser has 
the water tube inside, instead of in the usual form of a jacket, both the 
inlet and outlet being at the top of tlie condenser and the inlet tube 
extending to the bottom of the water tube. It is intended for use in 
fat extraction ap])aratus in jdac.e of the ordinary condenser, mainly 
to avoid the constant trouble of liaving atmospheric moisture (condense 
upon the outer surface . . . and run down over the extraction appa¬ 
ratus.” The condenser may also be used in ordinary distillation and is 
less likedy to break than the ordinary condens(3r. 

Researches oii chemistry and physiology, applied to agriculture, A. Petek- 
MANN (Eccherchea de chemie et phyaiologie, appliqu^ea d Vagriculture, Eruaaeh: (). 
Magohj andJ, Jmlirire; TAege: C. JDcaoer; Paris: O, MaaaoUy JSOS, vol. 3). 

Text-book of physiological chemistry, O. Hammarhten {New York: John Wiley 

Sons, ISOSy pp. 703). —Authorized trauslatiou from the third German edition by 
J. A. Mandol. 

The estimation of manganese by means of potassium permanganate, F. W. 
Daw (Cham, Newsj 79 (1S99), No, p, 25),—Bee also note by H. Bearley in Chem. 

News, 79 {1S99), No. 2044, p. 47. 
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Formaldoxln as a reagent for detecting amall quantities of copper, A. Bach 

{Compt Rend, Acad, Sci, Paris, 12S {1890'), No, 6,pp. S6SS65), 

Analytical studies of flour of different sorts, D. A. van Bastalaer {Ann, 
Pharm,, 1898, pp. 193-200, 246-256; ahs, in Ztsohr. Untersuch, Nahr, u, Genuesmil., 2 
{2890), No, 1, p, 156 ),—^New reactions with picric acid, alcohol, tincture of iodin, 
nnd potassium hydroxid solution are described. 

Detection and determination of gelatin in gums and food materials, A. Thil- 
I.AT {Bul, Soc, Chim, Paris, 10 {1808), No, 24, pp, 1017-1019), 

Contribution to the determination of fat in milk, M. KChn {Milch ZUj,, 27 
{1808), No, 48, pp, 755-757; 40, pp, 772-774; 50, pp, 780-792 ; 52, pp, 807,808; 52, pp, 
823-825 ; 53, pp, 835-837), —A comparison of the Adams and various simpler methods 
for determining fat. 

Pure or adulterated butter, V, Vieth {Milch Ztg., 27 {1808), No. 53, pp, 833-835 ),— 
This deals with the reliability of the IJeichcrt-Meissl number as a menus of d<‘ter- 
mining adulteration of butter. Studies by the author in England in 1S89-1891, and 
recently at the Dairy Institute at Hameln, are cited to show that normal butter may 
bo so low in volatile fatty acids as to condemn it as adulterated, if this determina¬ 
tion alone is<lepended upon. Caution is urged, but no specific means of detei ting 
adulterated butter an^ suggested. 

The analytical constants of American linseed oils, A. II. Cili. and A. C. 
Lamu {dour, Atncr. Chem. Soc., 21 {1800), No, 1, pp, 20, 30), —The (‘onstants are given 
of 9 of the principal brands of linseed oil found upon the market.—L. ii. mkiirill. 

Examination of water: Chemical and bacteriological, W. P. Mason {New 
York: John Wiley iS' Sons; London: Chapman iS' I fall, 2800,1, ed,, pp, V'-j-tSO): 

The microscopy of drinking water, G. C. Whipple {New York: John Wiley d* 
Sons; London: Chapman Hall, 1800,1, ed., pp. X -f 338). 

Wheat oil, G. de Nifiam {Chem, Zly,, 22 {1808), No, 02, p, 076).—A study of <he 
oil (‘xprtissed from the g^rm of wheat. 

Short handbook of oil analysis, A. H. Gill {I^hiladelphia: J, B, Lippincott Co., 
1898, pp, 139). 

A method of analyzing natural and artificial organic coloring matters, A. G. 
Rota {Chem. ZUj., 22 {1803), No. 44, pp. 437-442; ahn. in Analyst, 24 {1800), Feh., pp.^ 
42-47 ),—The method covers the separation of diftcront coloring matters and their 
detection. The abstract is quite full. 

Apparatus for the saponification of fats, oils, etc., J. G. Annan {Chem. News, 79 
{1800), No, 2045, p. 51, Jig. 1 ).—This consists of an onlinary Erlonmoyor flask fitted 
with a cork with 2 holes, one to carry tlio condenst'r wliicli is mostly within the 
fiask, and the other to be closed by a piece of glass rod. The apparatus requires no 
attention after the saponification has been started. It is believed to have ''some 
advantages over that generally U8e<l for saponilications, more especially in the deter¬ 
mination of Koettstorfer^s figure.”—c. n. williams. 

Improved apparatus, J. C. Sammis {Jour. Amer. Chem. Soc., 21 {1800), No. 1, pp, 
42-45, Jigs, 2 ),—An improved burette and an electric heater for use in other ('xtrac- 
tion are described.— l. ji. Merrill. 

Automatic burettes, A. W. Stokes {Analyst, 24 {1890), Jan., pp. 4-6, Jigs. 5).—The 
r<Miuireraents of a perfect automatic burette are outlined, and several complex forms 
<lescribed.— e. b. Holland. 

An automatic burette, H. D. Richmond {Analyst, 24 {1899), Jan,,pp, 2-4, figs. 5).— 
After a slight discussion of the subject, a special style is described in detail. This 
burette is filled from the bottom by a siphon from an overhead stock bottle using a 
three-way coch. The overflow runs into a small air chamber which in turn is con¬ 
nected by an ascending tube with the stock bottle. —E. b. Holland. 
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Transpiration into a saturated atmosphere, H. H. Dixon 

(Proc, Roy, Irish Acad., 3. ser., 4 {1898) j No. 627-635, Jigs. 2; ahs. 
in Pot. Oaz.j 26 {1898), No. 2,p. 149). —The conclusions of the author, 
drawn from his experiments in saturated atmosphere, are as follows: 
The elevation of the water of the transpiration current when the leaves 
are surrounded by a saturated atmosphere is affected by pumping 
actions proceeding from the living cells of the leaves. Observations 
based on the drying back of branches furnished with dead leaves ren¬ 
der it highly probable that the vital pumping actions of the leaves are 
partially or wholly responsible for the elevation of water even in an 
unsaturated atmosphere. These pumping actions are capable of rais¬ 
ing water against an external hydrostatic pressure and in common with 
other vital actions they are accelerated by moderately high tempera¬ 
ture and are de])emient on the supply of oxygen. The cells adjoining 
the terminal portions of the water conduits appear to possess this activ¬ 
ity, and in plants provided with water glands the pumping actions are 
not limited to the secreting tissue of these glands. 

On the formation of proteids and the assimilation of nitrates 
by phaenogams in the absence of light, IT. Suzuki {Imp, Unir. Ool. 
Agr, [Tohjo] Bui., Vol. 3, No. 5, pp, 488-507). —A number of experiments 
are reported with barley, Phaseolus multijlorus, and potato plants in 
which their ability to assimilate nitrogen and form proteid compounds 
in the dark was tested. The ability of these plants to assimilate 
nitrates in perfect darkness is aflirrned, and it is stated that proteids 
can be formed from nitnites in perfe<5t darkness when the conditions 
are favorable—that is, when sugar is present in the plant cells. When 
the available amount of sugar is insufficient, the reduction of nitrates 
and their assimilation does not take place. The intermediate i^roduct 
between nitrates and proteids is considered to be asparagin, and when 
the conditions of protein formation are imperfect this substance accu¬ 
mulates. The author concludes by commenting upon the investigations 
of a number of investigators on this subject. 

The influence of gases and vapors upon the growth of plants, 
E. P. Sandsten {Minnesota Pot. Studies, 2. ser., 1898, No. l,pp. 53-68 ).— 
A report is given upon a series of experiments conducted to test the 
influence of gases and vapors upon seeds and seedlings, growing 
shoots, resting bulbs, and upon plants growing in water cultures. The 
chemical materials used were alcohol, ammonia, carbon bisulphid, chlo¬ 
roform, ether,'^nitrous oxid, and oxygen. The various plants experi¬ 
mented upon were seed*^ and seedlings of maize, Vida faba, and Phase¬ 
olus multijlorus. Dormant bulbs and conns of Arismma, Narcissus, 
hyacinth, tulips, Freesia, and crocus. In the experiments with gases 
maize was grown in water cultures containing nutrient solutions. 
Duplicate experiments and controls were maintained for all the experi¬ 
ments and the results are tabulated. 
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From the tabulated material it appears that seeds of Phaseolus and 
Vicia will not germinate in an atmosphere containing 80 per cent of 
nitrous oxid. Seedlings of these plants will remain active for more 
than 24 hours in an atmosphere of commercial nitrous oxid, but no 
growth will take place. In some cases shoots exhibited accelerated 
growth after being kept in an atmosphere of Iree nitrous oxid, or where 
the amount of gas ranged from 25 to 100 per cent, but no growth could 
be detected during the experiments. Aquatic plants showed consider¬ 
able increased growth in solutions saturated with nitrous oxid. Seeds 
germinated readily in atmospheres of free oxygen, but seedlings kept 
in sueh an atmosphere did not grow as rapidly as those in ordinary air. 
Growing shoots kept in an atmosphere containing 25 to 100 per cent of 
free oxygen remained unchanged for as long a period as 20 days, but 
upon removal slowly perished. 

Vapors of ammonia when used in (luantities not exceeding 1 to 
24,000 are not harmful to the germination of seeds of Phaseolus. Seeds 
exposed for 9 days in glass chambers containing from 1 to 24,000 and 1 
to 32,000 parts of ammonia germinated as freely as in the control 
experiments. On the other hand the seed of Vicia faha is very sus¬ 
ceptible to the influence of this vapor, and specimens kept for 9 days 
in 1 to 28,000 of ammonia failed to germinate. Both the Phaseolus 
and Vicia seed kept for 9 days in an atmosphere containing 1 to 20,000 
of ammonia failed to germinate. The growth of young seedlings of 
maize kept for 48 hours in a moist chamber containing 1 to 20,000 of 
ammonia was seriously retarded. Resting bulbs are not aftected by 
being kept in atmospheres containing 1 i)art of ammonia in 5,000, 
Chloroform and ether have a very similar eflect upon growth. »Seed- 
lings of maize kept in a moist chamber containing 1 to 10,000 parts of 
chloroform or ether showed a marked acceleration in growth after being 
removed from the moist chamber. An atmosphere containing 1 to 5,000 
greatly retarded growth. Resting bulbs and growing shoots are 
equally susceptible and are killed after being exposed for 10 to 20 days 
in atmospheres containing 1 to 10,000 of either chloroform or ether. 
The carbon bisulphid in extremely small amounts proved injurious to 
all growing plants, although it was inoperative on resting seeds. 

When used in quantities not exceeding 1 to 10,000, alcohol has no 
effect upon the growth of seedlings. If larger quantities are used the 
growth is retarded and the seedlings killed. Resting bulbs kept in an 
atmosphere containing 1 to 500 and 1 to 1,000 parts of alcohol grew, 
but the floral organs were dwarfed and the flower buds remained 
unopened. 

The toxic action of a certain group of substances, R. H. True 
{Proc. Amer. Asabc. Adv. Sci.j 47 {1898)^ p, 410 ).—The author states that 
common salt and potassium nitrate have long been regarded as essen¬ 
tially lacking in toxic action, and operate only through their osmotic 
activity. In his experiments cane sugar was assumed to be a purely 
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osmotic agent, and the concentration which a number of filaments of 
Spirogyra survived after an exposure of 24 hours was regarded as the 
measure of osmotic action which the alga can endure. This was found 
to bo about 0.75 gm. molecules per liter. 

Assuming the action of the other substances studied, which were 
glycerin, potassium nitrate, and common salt, to be purely osmotic, 
the concentrations calculated are glycerin, 0.75 gm. molecules per 
liter; common salt, 0.47 gm., and potassium nitrate 0.45 gm. molecules 
per liter. The limit of contraction for glycerin lies at a concentration 
greater than that of the cell sap and probably causes death by osmotic 
action. The limits of concentration for potassium nitrate and common 
salt lie much below the point of the same osmotic action as the cell 
sap and consecpiently they exert a pronounced toxic infiuence upon 
Spirogyra. 

The acquisition of atmospheric nitrogen, W. M. Munson {Maine 
fSta, RpL 1897^pp. 114-110 ),—A resume is given of the more important 
literature relating to this subject. The author brietly describes exi)eri- 
ments conducted at the station on the practical application of soil 
inoculation. A quantity of sqja beans were planted in drills and with 
the seed a number of tubercles from the previous year’s crop at the 
Connecticut Storrs Station were scattered. The plants from inoculated 
soils were more stocky and of darker color than those in adjacent rows. 
Those plants growing in the inoculated soils bore an abundant supi)ly 
of tubercles, while the others bore none. Inoculated plants were 
taller and produced more abundant pods per plant than in those 
grown in the uuinoculated soil. 

A limited trial of Nitragin for the common i)ea was made in which 
there was no appreciable eft’ect from the use of the material. Tuber¬ 
cles developed abundantly on both lots, which was rather to be expected 
since peas had been freely grown in the vicinity for many years. 

A bibliography of some of the more important papers to which the 
author’s attention has been called is appended. 

The second annual meeting of the Society for Plant Morphology and Physi- 
ology, E. F. Smith {Amer. Nat.f 33 ( 1890)y No, 3S7, pp. Abstracts are given 

of the papers presontod at the second meeting of this society at Now York, Decem¬ 
ber, 1898, 

Notes on plants of the season, P. L. Harvey {Maine Sia, Rpt. 1897, pp. 179-184, 
pi, 1 ),—Brief notes are given of a number of woods, and attention called to the 
potato blight, strawberry-leaf blight, quince rust, and a blighting of maple loaves 
which was due to the dry hot wind following moist warm weather when the leaves 
were growing rapidly and in consetxuence (xuite tender. Notes are also given on 3 
species of the stinkhom fungi— l*hallu,s deemomum, P, impudicus, and Muiinue hrevie. 

On the number of rice shoots, I. Inagaki {Imp, Univ, Col, Ayr, IToJcyo'] Bui,, 
Vol, 3, No, 3,pp, 415-430 ),—The author has deduced a formula by which to ascertain 
the number of shoots to bo expected from each grain in a given lot of seed, the 
variations due to variety, climate, soil, manure, cultivation, etc., being considered. 
When tested on about a dozen varieties of rice grown under varying conditions, the 
greatest variation observed was 2.7 per cent, the calculated number being that much 
too great. 
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The dichotomous group of Panlcum in the Eastern ITnited States, W. W. Ashe 
{Jour, E link a Mitchell iSci, Soo,f 15 {1898), No, l^pp, 33-6:2),—The author comments on 
the confusion in this group, rearranges the si)ecie8, and d(^s(*TiboB about 20 new species. 

Studies in Cyperaceae, T. Holm (Amor, Jour, Sci,, 4, aer,, 7 ( tS99), No, 5, pp, 171-188, 
figs, 5), —Notes are given on Lipocarpha maoulata, L, argentva, L, aphacelata, and L, 
micro'oephala, 

A memoir on the Chlamydomouadineae, 1*. A. Danokari) {Hoianiste, 6, ser., 1899, 
Nos, 3-6, pp, 65-399), 

Contributions to the history of the india-rubber plant, JO. Ooeze ( Jfmier Illua, 
Gart, Zig,, 33 {1899), No, l,pp, 15-34), 

The occurrence of copper in the plant world, G. B. F'rankfortkr {Chem, News, 
79 {1899), No, 3044, pp. 44,45). 

Concerning the constituents of the seed of Finns cembra, K. Schulze and N. 
Rongger {Landw, Vers, Slat,, 51 {1898), No.3-8,pp, 189-304). 

The constituents of the seed of Picea ezcelsa and its proteids, N. Ronggeu 
{Landw. Vers. JStat,, 51 {1898), No, 3-8, pp. 89-116), 

The physiological action of certain plasmolyzing agents, R. 11. Truk {Bot, Gaz., 
36 {1898), No. 3,pp, 407-416),—T\xQ,B>\\t\ioT reports upon tho physiological action on 
Spirogyra of various concentrations of cane sugar, glycerin, sodium chlorid, and 
potassium nitrate. 

The effect of the electric current on plants, B. Klein ( Ber. Deut, Bot, Gesell., 16 
{1898), No. 10, pp. 335-oi6), —Tln^ stimulating ollbct of electric currents on a number 
of leaves and seedlings is shown. 

On the effects of stimulative and anesthetic gases on transpiration, II. Dixon 
{Broc. Hoy. Irish Acad,, 3, ser., 4 {1898), No, 5, pp, 618-636, fig. t). 

The primary synthesis of proteids in plants, W. M. Kozlowski {Bui, Torrey 
Bot, Club, 36 (1899), No. 3, pp, 35-57), —The author reviews tho various hypotheses 
r(‘laUve to the formation of proteids in plants, and states his own Iheory of their 
formation from lower nitrogenous combinations. 

Formation of albumen in the generation of onion bulbs, W. Zaleski {Ber, Deut, 
Bot. Gesell., 16 (1898), pp. 147-151; ahs. in Jour. Hoy. Micros. Soc. ILondon], 1899, No, 1, 
p. 56). —The author has det(‘rmined a considerable increase in tlie proteid substance 
of bulbs of Allium cepa germinated in the dark, tht) percentage rising from 32 to as 
much as 52.5. Tho bulbs are said to <*ontain a much smaller ])roportion of reserve 
proteids than tho seeds. Tho amount of a8])aragin remains about constant, and the 
foriujition of proteids in tho dark can not bo said to be due exclusively to asparagin 
and glutenin. 

Investigations on the sex organs and fruiting of Cycas revoluta, S. Ikeno 
{Jour. Col. Sm. Imp, Vniv, Tokyo, 13 (1898), No, 3, pp, 151-314, pis. 8), 

Studies on the fecundation and embryology of Ginkgo biloba, S. Hi has 
{Jour. Col. Sci. Imp. Ifniv. Tokyo, 13 (1898), No. 3, pp. 103-149, pis. 3). 

Dimorphism in Australian cruciferous plants, R. Tate {Trans. Hoy. Soc. South 
Australia, 33 (1898), No. 3, pp. 133-134), 

The root tubercles of alders and the Eleagnaceae, I,. Hiltner {Forstl Naturw. 
Ztschr., 7 (1898), No, 12, pp. 415-433). —Notes are given on the tubercles on the roots 
of Alniis, Sh<5perdia, Hippo})luca, etc., of the organism causing the swellings, their 
entrance through the root hairs, and their ability to assimilate atmospheric nitrogen. 

Inoculation for leguminous plants, Salfeld {Deut. Landw. Presse, 36 (1899), No. 
13, pp. 130-131), —A rather popular article on the object and results of soil inocula¬ 
tion for nitrogcui assimilation. 

Experiments with Alinit: An answer, Gkrlach {FUhling^s Landw, Ztg.,48(1899), 
No. 3, pp. 69, 70). —This is a reply to an article on experiments with Alinit by Stok 
lasa, whi(!h immediately precedes it. Tho author cautions the farmers against the 
use of Alinit until it has been carefully and scientifically tested. 

The use of Alinit in the culture of cereals, L. Malpeaux {Ann, Agron., 34 (1898), 
No, 10, pp, 483-493; ahs. in Chem, Ztg., 33 {1898), No, 36, Hepert, p. SIS), —Upon poor 
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sandy soiln Aliuit was Without effect in inoreasing the harvest of cereals. Where 
humus compounds were abundant Alinit did increase the crop, but inoculations in 
ordinary or poor soils were without appreciable influence. 

General methods in botanical mioroteohnique, J. H. Schafpner {Jour, AppL 
Micros., 3 {1800), No. 1, pp. 225-SS7 ).—^This article treats of the preparation of 
botanical material for paraffin embedding. 

Several crosses of spelt and wheat, P. H. Stoll {Dent. Landw. Presse, IS6 ^1899), 
No. l,p. 3; 4,p. 20; 8,p. 65; 11, p. 95, figs. 7). —Crosses obtained by fertilizing Square 
Head wheat with pollen of Brown Winter spelt are described and illustrated. 

Results of experiments in the cross breeding of cereals and peas, W. Saux- 
DEKS {Canada Nxpt. Farms Bpt. 1807, 67-60). —Notes on the work of cross breeding 
spring wheat, barley, oats, peas, and of wheat with rye at the Central Experimental 
Farm. 

The king-devil weed, F. L. Harvey {Maine Sta. Bpt. 1897, pp. 185-191, pi. 1 ).— 
Notes are given on the history and distribution of Uieravium x»ra;altum. This weed 
is reported as a rather serious pest in 5 or 6 different localities in the State, and 
remedies are sugge8te<l for the possible destruction and prevention of the spread of 
this plant, which would in all probability i>rove a serious weed pest. 


METEOEOLOGY—CLIMATOLOGY. 

Meteorological observations {MassachuHetts Hatch Sta. Met. Bids. 
llHy 119., 120., pp. 4 each ).—The usual summaries of observations and 
notes on tbe weather during October, November, and December, 1898. 
In addition, No. 120 gives an annual summary for 1898, the principal 
data in which are as follows: 

Pressure' (inches).—Maximum, 30.76, March 26; minimum, 29.01, February 16; 
mean, 30.008. Jir temperature" (degrees F.).—Maximum,96.5, July 3; minimum, —19, 
February 3; mean, 47.5; mean sensible (wet bulb), 45.2; annual range, 115.5; maxi¬ 
mum daily range, 40, February 3; minimum daily range, 2.5, April 5; mean daily 
range, 20.3. Humidity. —Me.an dew x>oint, 41.6; mean force of vapor, 0.426; mean 
relative humidity, 79.8. Freeixniaiion. —Total rainfall or melted snow, 54.25 in.; 
number of days on which 0.01 in. or more rain or melted snow ftdl, 135; total snow¬ 
fall, 69.5 in. Weather. —Moan cloudiness observed, 60 per cent; total cloudiness 
recorded by sun thermometer, 2,317 hours, or 52 per cent; number of clear days, 78; 
number of fair days, 138; number of cloudy days, 149. Wind, —Prevailing direction, 
W. or S. 86° W.; total movement, 48,425 miles; maximum daily movement, 675 miles, 
November 27; minimum daily movement, 4 miles, .January 18; mean daily movement, 
133 miles; mean hourly velocity, 5.5 miles; maximum x>re8sure per square foot, 30.5 
miles, 78 miles i)er hour, September 7. Dates of frosts, —Last, April 27; lirst, Sep¬ 
tember 21. Dates of snow. —Last, April 6; first, November 24. 

Meteorological observations {Maine Sta. Bjyt. 1897, pp, 201, 202 ).—This is a 
monthly summary of observations during 1897 on atmospheric pressure, tempera¬ 
ture, precipitation, cloudiness, and wind movement. The mean x^ressure for the 
year was 29.84 iq^.; the mean temperature, 42.46'^, the mean for 29 years being 42.34°; 
precix)itation, 39.99 in. (average for 29 years 45.2); snowfall, 58 in. (moan for 29 years 
92.4); number of clear days, 125; number of cloudy days, 137. 

Meteorological observations. W. T. Ellis et al {Canada Expt. Farms Bpt. 1897, 
pp. 60, 278 , 856, 857, 4.34). —Brief summaries of observations and general notes on the 
weather at the Central Experimental Farm and the experimental farms for the Mari¬ 
time Provinces, Manitoba, the Northwest Territories, and British Columbia. 


> Reduced to freezing and sea level. The instruments are 2,735 ft. above sea l^vel, 
^ Temperature in ground shelter 51 ft. below level of other instruments. 




WATER—SOILS. 


827 


Report of the Chief of the Weather Bureau for 1898, W. L. Moorr (£7. S, Dept, 
Agt,y Weather Bureau Doe, 181, pp. SO), —^This is a summary account of the opera¬ 
tions of the Weather Bureau during the fiscal year ending June 30; 1808; with an 
appendix by £. B. Garriott on the’ stormS; cold waveS; and floods of the year. 

Monthly bulletlna of the River and Zlood Service, £. B. Garriott ( U, S, Dept, 
Agr,, Weather Bureau Doe, 17S, pp, IS, chart 1; 175, pp, 15, chart 1; 177, pp, 15, 
chart 1), —These bulletins give the usual summaries of observations on river stages 
and the condition of navigation during the months of July; August, and September. 

The probable state of the sky along the path of total eclipse of the sun. May 
28, 1900, F. H, Bigelow ( U, 8, Dept, Agr,, Weather Bureau Doc, 179, pp, 6, chart 1 ),— 
This is a second report' from observations made in 1898, reprinted from Monthly 
Weather Review, S6 (189S), Ko, 9, p, 404, 

Phenologioal investigations in Schleswig-Holstein in 1^97, P. Kncjth {Schr, 
Natum, Ver, Schleswig-Holstein, It {1898), No, 2, pp, 252-259), 

The influence of land and sea winds on the nitrogen content of rain, L. 
Andekland {Landw, Vers, Stat,,50 (1898), No, 1-3, pp. 159, 100), —This is a brief 
review of a report of observations made at Tuy in Galicia (Spain),- showing that 
rains brought by winds from the ocean contain less ammonia than those coming from 
the direction of the land. The author urges stations favorably located for such 
work to make further observations on this point and also on the influence of manu¬ 
facturing industries upon the nitrogen content of rain. 

Climatology in Belgium, F. De Couuunelles {Jour, Hyg,, 38 {1898), No, 1153, 
pp. 505-508), 

The oyclone at Swabia, July 14,1894, F. Horn {Forsil, Nalurw, Ztuchr,, 7 {1898), 
No, 13, pp, 439-438, figs, 4), —A discussion of the causes and characteristics of this 
storm. 

Cultural conditions of Tunis, Dybowski {Compt, Rend, Acad, Sci, Varis, 138 {1899), 
No,3,pp, 133-135; Rev, Sci, IParis), 4, scr,, 11 {1899), No, 3,p,85 ),—A discussion of the 
climatic conditions in this country, confined largely to the amount and distribution 
of rainfall. 

Aneroid barometers, C. F. Marvin ( 8, Dept, Agr,, Weather Bureau Doc, 180, 
pp, 6), —The unreliability of aneroid banuneters and the results of experiments on 
such barometers by C. Chree at Kew=' observatory are briefly discussed.' 


WATER—SOILS. 

Analysis of Malmesbury soils, C. F. Juiirrz {Ag>\ Jour. Ca^e of 
Good Hope^ 13 {IS98), A'b. 13, pp. 818-82:i). —Iti tlie Malmesbury dis¬ 
trict and iu other x>ortions of South Africa, there are soil areas which 
contain numerous slight elevations, from 1 to -1 ft. in height and 20 or 
more yards iu diameter. The soil on these hillocks is alleged to be 
extremely rich, and cereals of all kinds are said to grow ou them with 
luxuriance, while ou the lower ground between the elevations the soil 
is poor and produces scanty croi)s. Analyses of samples of soil from 

*For first report see U. S. Dept. Agr,, Weather Bureau Doc. 142; Monthly Weather 
Review, 26 (1897), No. 9, p. 394. 

“Report from Observatorio meteoroldgico del colegio de la coiupania de Jesds en 
Gnardia. Tuy, 1894, pp. 62. 

*Phil. Trans. Roy. Soc. [London], ser. A, 195 (1895). 

^ See also U. S. Dept. Agr., Weather Bureau, Monthly Weather Review, 26 (1898), 
No. 9, p. 410. 
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these hillocks and from the adjacent level land gave the following 
average results: 


Composition of hillock and level soil in South Africa. 



Lime. 

Potash. 

Phosphoric 

acid. 

Hillock soil. 

Level soil. 

Per cent. 
0.078 
.010 

Per cent. 
0.07a 
.001 

Per cent. 
0.051 
.03‘i 


It will 1)6 scon from the table that each of the three constituents is 
less abundant in the level soil than in the liillock soil, tlie lime being 
especially deficient. 

Canadian soils, F. T. ^iivtt (Canada Expt, Farms Rpt, 1897^pp. 
151-170 ),— The results are i)resented of chemical and partial mechanical 
analyses (1) of soils sent by farmers for examination, including 2 sam¬ 
ples from Hritish Columbia, 5 (1 of muck soil) from Ontario, and 4 
from Quebec; and (2) of virgin soils,’ including 20 sami)les (with sub¬ 
soils) from Britisli Columbia, 8 from the Northwest Territories and 
Manitoba, 9 from Ontario, 10 from Quebec, and 5 from the Maritime 
Provinces—New Brunswi(ik, Nova Hcotia, and Prince Edward Island. 
The sam])les and the regions from which they were obtained are briefly 
described, and the value of soil analysis, standards of fertility, and 
methods of analysis are distmssed. 

^*Tlio solv'ont used iu the detoriiiination of total or miiximuiii percentages of the 
mineral constituents has been hydrocliloric acid, sj). gr. 1.115 (corresponding to 22.8b 
percent IICl.), 10 gin. of the air-dried soil being digested with 100 cc. of tlie acid 
at the teiniieratnro of the water bath for 10 lioiirs. 

^‘For the estimation of the available potash and jihosiihoric acid 1 per cent citric 
acid solution lias been omiiloycd, digesting 100 gin. of air-dried soil with 600 ec. of 
the Holvemt for 5 hours at room temperature.” 

The latter determinations were made in 1 soil only. The average 
comi)osition of the surface soils examined is given in the following 
table: 

Averuije analyses of virgin surface soils of Canada. 


Xumher 
of Ram- 

Province. 

Potash, 

Phos¬ 

phoric 

Mitrogen. 

Lime. 

ploR. 



acid. 




Per cent. 

Per cen t. 

Per cent. 

Per cent. 

21 

PritiRh Coliimhia. 

0.42 

0.27 

0.262 

1.17 

7 

Nertli west Territories and Manitoba. 

.44 

.19 

.537 

1.08 

G 

Ontario (MiiHkoka only). 

.22 

.15 

.135 

.44 

0 

(^mdwe. 

.44 

.20 

.226 

.52 

5 

MarUime Provinces. .. 

.44 

.11 

.130 

.11 

45 

Average of all. 

,39 

.18 

.258 

.66 

Although the above are averages of analyses of samples which are 


typical, and, as far as possible, thoroughly representative of large areas, 

' For previous work on such soils see Canada Expt. P'arms Rpt. 1896, p. 184 (E, S, 
R.,9,p.821). 
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taken from the thousands of square miles of uncultivated soil in the 
Dominion, they do not ailbrd snflicient basis for generalizations regard¬ 
ing the average soil fertility of the yet untilled areas of the respective 
provinces.” 

“ Our data indicate that good agricultural soils in Canada possess usually between 
0,25 per cent and 0.5 per cent potash; less than 0.15 jier centiii our experience, jioints 
to the necessity, or at all events to the value of potassic fertilizers, though with 
good climatio and soil conditions the limit might he redu(;ed to that suggested by 
Hilgard. 

The phosphoric acid in Canadian virgin soils of average fertility lies usually 
between 0.15 and 0.25 per cent. Some good soils contain from 0.25 to 0.5 per cent, 
and a few exceed the latter figure. The adequacy or otherwise of phosphoric acid in a 
soil would appear to depend largely on the accompanying amount of lime. Increased 
crop production has usually followed the application of x>hoBphatic fertilizers to soils 
containing less than 0.15 per cent phosphoric acid. 

Lime ranks next in importance to potash and i>hosphoric acid in a consideration 
of the mineral constituents of plant food. Our experience goes to show that clay 
soils, containing less than 0.5 per cent will have their productiveness increased hy 
a dressing of lime in one or other of its agricultural forms, l‘eaty soils and soils 
generally that are rich in organic, matter, are frequently poor iu this chmiont. All 
such have been found to respond to an application of lime, and more particularly so 
when given in conjunction with potash and phosphoric acid. For these classes of 
soils, therefore, I deem it advantagcjous that they should contain at least 1 i>er cent 
of lime. 

Kichiioss in nitrogen may measured toalargo degree hy the organic or humus 
content, though the condition or stage of dei'omposi tioii of this organic matter is an 
important factor in determining the nitrogen’s avaihahility. The larger number of 
our good soils contain between 0.1 and 0,2 i)er cent, though many roach 0.5 i)er cent 
and some exceed 1 per cent nitrogen.’^ 

Some investigations on the nitrogenous matter of the soil, 

A. PA(tNOUL {Ann, Sci, Agron.j 18D8, Ify Ko, 7, 97-1.1:3), — Previous 

work by the author is brietly summarized, ami an account is g^iveii of 0 
series of pot experiments carried out duriug 181)7. The general plan 
of these experiments was as follows: Nitrogen in forms—nitric, 
nitrons, and ammoniafial—was determined iu the soil at the beginning 
of tlie experiment (200 gm. lots being used), various nitrogenous mate¬ 
rials were added, and at intervals during periods of from 80 to 118 days 
determinations of nitrogen iu the above forms ivere again made. 

In tlie first series a comparison was made between the clianges which 
the organic nitrogen of the soil and that introduced in the form of dried 
blood and manure undergoes. In these exp(wimeuts 7.4 per cent of the 
original nitrogen in the soil, 59 i)er cent of the nitrogen of the dried 
blood, and 48 per cent of the nitrogen of the manure was rendered sol¬ 
uble in 80 days, due principally to nitrification. Over 50 per cent of 
the nitrogen of the dried blood became soluble in 12 days. 

In the sec5ond series of experiments the assimilability of nitrogen in 
ground meat, jieauut cake, and sesame cake was compared. Sixty-two 
per cent of the nitrogen in the meat powder was rendered solnble in 13 
days, 100 per cent in 116 days; 64 per cent of the nitrogen of the pea¬ 
nut cake became soluble iu 13 days, 100 per cent iu 116 days; and 62 
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per cent of tlie nitrogen of the sesame cake was rendered soluble in 13 
days, 94 per cent in 116 days. 

In the third series of experiments castor-bean cake, colza cake, and 
wool waste (dust) were compared. In case of the first 62 per cent of 
the nitrogen was rendered soluble in 11 days, 80 per cent in 107 days; 
in tlie second case 32 and 70 per cent, respectively; and in the third 
case 6 and 46 i)er cent, respectively. 

In the fourth series of experiments the effect of previously heating 
the soil to 100^ and adding a small amount of sulphuric jicid was tested. 
In this series 2 i)ots recicived dried iilood without previous treatment of 
the soil, 1 received dried blood after the soil had been heated to 100^, 
and another received dried blood after heating to 100^ and adding a^ 
small amount of acid. The heating had the effect of reducing the nitric 
nitrogen and increasing the amount of aminoniacal and nitrous nitrogen 
produced. Heating to 190^ 0., especially with the addition of acid, 
api)ear8 to have been destructive to the nitrifying organisms. 

In the fifth series of experiments an investigation was made of the 
progress of nitrification in soils to which mixtures of liorse manure and 
nitrate of potash or sulphate of ammonia with or without starch were 
added. The results indicate that horse manure, especially in the pres¬ 
ence of starch, tends to cause the disappearance of nitrates, but under 
the conditions of these experiments, i, c., with a temperature of 30^ 
and a sufti(;ient supply of air and moisture, this disappearance of 
nitrogen is not due to an evolution of free nitrogen but largely to the 
formation of new organic compounds of nitrogen. 

In the sixth series of experiments a comparison was mfide of the trans¬ 
formations of nitrogen which go on in soil very rich in humus and 
nitrogen, with and without the addition of nitric and aminoniacal 
nitrogen. The translbrmations of nitrogen were somewhat slower in 
this case than in the case of an ordinary soil. 

On the composition of natural humus substances, G. Andr]?: 
(Compt, Rend. Acad. Sci. Paris, 727 (18!)S), No. 11, pp. 414-417; ahs. in 
Aim. Apron., 21 {1S98), No. 12, pp. ()02-(J()f). —In the investigations 
here reported vegetable mold, moor soil, compost, and peat were treated 
with (1) potash followed by liydroohloric acid and (2) hydrochloric acid 
followed by potash. The ammonia volatilized and the nitrogen soluble 
and insoluble in the acid and alkali were determined. The results 
reported show the comxdex character of the nitrogenous matter of the 
soil. Ib'evious work by Berthelot and Andre * led to the conclusion 
that the latrogenous matter of the soil is of an amid character. 

The lime content of soils and nitrification, F. Polzeniusz (Ztsohr. 
Landic. Versnchiv, Oesterr,^ 1 (1898), p^ 235; abs. in Centhl. Agr. Chem., 
28 (1899), No. 1, pp. 12,13). —Samples of 200 gm. each of a soil contain¬ 
ing 0.646 per cent of lime, 0.014 per cent of which was carbonate, were 
placed in glass dishes, and in different cases 0.0866 gm. of nitrogen in 


‘ Anil. Chiin. «t Phys., «. m-v., 11 (1S87), p. 368; 25 (1892), p. 314. 



WATER—SOILS. 


831 


the form of bone meal and of sulphate of ammonia were added. In 
one series of experiments no lime was added; in the other series 3 gm. 
carbonate of lime were added in each case. The soils were kept moist, 
and the carbon dioxid which passed ofl* was measured. After several 
weeks the samples were extracted with water, and ammonia and nitric 
nitrogen were determined in the solution. The soils were also extracted 
with dilute hydrochloric, acid and the ammonia determined. The results 
show that the soil originally contained sufficient lime for the nitrifica¬ 
tion of the bone-meal nitrogen, but that the addition of lime was 
necessary for the transformation of the ammonium sulphate. Tn case 
of the soil t<^ which no lime was added only 0.10 per cent of the nitrogen 
added in form of ammonium sulphate was nitrified, while in the cx])eri- 
ments with lime 70 per cent of this nitrogen was transformed. The 
author concludes that the good rcvsults obtained in this case are due to 
the neutralization of the sulidiuric acid of the sulphate of ammonia by 
the calcium (*arbonatc, and that this result can not be m*.complished as 
effiectively by any other form of lime. 

The efifect of carbon bisulphid on the fertility of soils, 10. Wollny 
(Vrtljsehr. Bayer. Landw, liaih.y isf)s^ Ao. ‘Ij P2>» —The results 

of a series of experiments are recorded in which the effect carbon 
bisulphid on the fertility of the soil was studied. Pot and idat experi¬ 
ments were made with various crops and fertilizers and the carbon 
bisulphid was applied at different times. The author coiieludes that 
treating the soil with <!arbon bisulphid during the vegetative period of 
the crop is detrimental to tlie plants, but if the soil is treated several 
months before the crop is ])laiited its fertility is increased to a notice¬ 
able degree, and the effect is noticeable in the growth of several suc¬ 
ceeding crops. All explanation of this action of the carbon bisulphid 
oil the fertility of the soil is not given. It was found that activity of 
the nitrifying organisms and the root-nodulo bacteria of legumes is 
temporarily retarded by the carbon bisulphid treatment, but that 
eventually their activity again becomes normal. 

WeU water from farm homesteads, F. T. SmiTr {Canada Krpt. Fai'nis lipt. tS97f 
pp, 180-lSfi). —The are given of aiialyseH with rofereiua^ to Hanitjiry coudition 

of 6(5 samples of well water; ^^one from Jlritish (Udumhia, (> from the Northwest 
TerritovioH, 28 from Ontario, 8 fnnii Quebec, 7 from Now Urn us wick, and 17 from 
Prince Edward Island. Of these, 50 jier cent were reported dangerously polluted and 
unsafe for drinking purposes, 25 per ceut as suspicious and in all probability as 
nnsafe, and 25 per cent as unpolluted and wholesome.’^ 

' Soil analysis, its historical development and its significance to agriculture, 
A. Otto {Fiihling’tt Landw. Zig., 47 (1898), No. p, 894). —A general discussion. 

The calcareous efflorescence found on cultivated soils, V. Skstini {.itti. R. 
Jeead. Neon. Agr. Georg. Firenze, {1898), No.S, pp. 14, pi. 1), —The analyses showed 
the samples of this siihstanco examined to be essentially carbonate of calcium and 
magnesium with a small amount of carbonate of ammonia. 

The Judging of the physical properties of soils by means of the heat which 
they evolve when moistened, A. Mitsciierlicu {Beurtheilung der physikalUchen 
Nigenschafien des AeJeerhodetts wit Uilfe neiner Benefzungawdrmer, Inaug. IHaa., Kiel, 
1898, pp. 54, pl8. See E. S. Ji., 10, p. 122. 
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Ou the influence of frost on cultivated soils, E. Wollny (FiikUng*8 Landir, Ztg,, 
47 {1S9S), No, 17, pp, 631-636; IS, pp, 675-681; 10, pp, 709-714; 20, pp, 749-756).^K 
general discussion of this subject based largely upon the author^s extended studies. 

Is a lack of lime general in Rhode Island soils? H. J. Wijbelbu and G. £. 
Ai»am8 (lihode Inland Sta. Bui, 40, pp, 37-48). — This is a brief summary of cxperi- 
nioiits with lime during a number of years on a variety of cro})S and at different 
points in Rhode Island. The results indicate the wide distribution in the State of 
soils which an* benefited by applications of lime. It was found that beets ** furnish 
an unusually good crop for testing soils as to their lime rei[uirements.” 

Comparative trials of lime worked into the soil before seeding and applied 
as a top-dressing afterwards, H. .1. Wiieei.eu and J. A. Tilltxcshast {Rhode Inland 
Sta. Bui. 49, pp. 48-50 ).—From the results of exptiriments made at the station ou 
timothy it seems that the recommendation to lime land before seeding is one that 
should be adhered to if the best results are to be obtained. 


PEETILIZERS. 

The fertilizing value of street sweepings, I'". E. Ewell {JJ. 8. 
Dept. Afjr.y Division of Chemistry Ihd, .> >, pp. 10). —This bulletin sum- 
inari/es data regardiuji^ disposal of street sweepings in 201 out of the 
354 cities and towns of the United States having 10,000 or more inhab¬ 
itants, as furnished by replies to cireailars of inquiry sent to oflicials in 
charge of street-cleaning dei>artincnts. ‘‘The total iiiiahtity of street 
sweepings annually collected may be estimated atiiot far from 3,000,000 
tons, , . . In general terms it may be stated that the cities represent¬ 
ing one-fonrth of the urban population of the (jonntry make an effort to 
utilize the fertilizing value of some imrtion of their street sweepings.^^ 

Analyses of 18 samples of sweepings collected in Washington, D. 0., 
are reported. In these the nitrogen varied from 0.17 to 1.18 per cent, 
phosphoric acid from 0.01 to 0.16 jier cent, and potash from 0.09 to 0.5 
per cent. Extracts from letters from farmers and gardeners who have 
used street sweepings are quoted to show ‘‘ that well-selected and judi¬ 
ciously used street sweepings possess considerable manurial valne.’^ 

Valuing nitrogen at 10 cts. per pound and disregarding j>hosphoric 
acid and potash, the poorest sample of sweepings examined would be 
worth 34 cts. per ton; the richest, $1.46. 

Contribution to the study of street dust as a fertilizer, A. (Jasali 
(Contrihuto alio studio pratieo della polverc di strada come materia 
ammendante e concimante, Bolognaj 8ocieta Tipograjica gia Composiforij 
189 !)^ pp. ^ 3 ; Staz. 8per. Agr. ItaLj 31 [ 1898 ) jpp. 377 - 396 ; abs. in Ohem, 
Centbl.y 1898 ^ llj No. p. 1106 ). —This article discusses the formation, 
compositioy, properties, fermentation, and uses of street dust, and 
reports results of analyses of a few samples. The composition of the 
substance examined was as follows: Moisture 1.20, nitrogen 0.05 (traces 
in form of simmonia and nitric acid), potash 0,16, lime 22.34, phospboric 
acid 0.09^ carbon dioxid 17.33, and silica 46.44 per cent. Of the mate¬ 
rial, 15,9 per cent was soluble in 5 per cent acetic sicid, 30 per cent in 
25 jier cent hydrochloric acid, and 0.4 per cent in boiling water. It lost 
33.5 per cent on calcination. 
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The author concludes from his study that one of the most marked 
and important properties of this material is its power of inducing bene¬ 
ficial fermentations in manure and in the soil. 

Seaweed as manure, J. Hendrick {Agr. StudenU^ Ooz., n. ser., 9 
(189S)y No. 2^ pp. 41-49). —The author reports analyses and discusses 
the fertilizing value of 3 samples of cut weed, or shore weed, including 
2 of Fhcuh nodo8U8 and 1 of F. ve8icnlo8U8 ; 1 sample of F. veranoideH^ 
which grows in brackish or almost fresh water, and 3 samples of drift 
weed, including 1 of mixed seaweed, 2 of Laminaria dlgltata (stalk and 
blade), 1 of L, 8accharina^ and 1 of Alaria esculenta. The author con¬ 
cludes that, weiglit for weiglit, seaweed is about equal in value to barn¬ 
yard manure, but differs from the latter in its higher content of potash 
and lower <!ontent of phosphoric acid. It is also claimed lliat seaweed 
must undergo decay before its nitrogen (rarely less than 0..") per cent) 
is available for plants or even ready for nitrification. The potash in 
seaweed is in a very available form. If fresh living seaweed is ])laced 
in fresh water ‘‘a large part of its imtash will diffuse out into the water 
as soluble potash salts, chiefly chlorid, in a few hours.^^ 

The black phosphates of the Pyrenees, I). Levat [Vompt. limd. 
Acad. Sci. Faris, 127 (1898)^ No. 21 ^ pp. 8:tf-830; ahs. in Bee. 8ci. [Faris]^ 
4. ser.y 10 (1898)y No. 23j p. 720 ).—Extensive deposits of a ])hosphate 
having the appearance of anthracite have recently been discovered in 
the Pyrenees. This deposit lies between strata of marble or limestone 
and schist. The richer portion of the deposit contains numerous hard 
brilliant black nodules whicli contain from (15 to 75 ])er cent of tricalcium 
phosphate. The gangue surrounding the nodules is also i)hosphatic. 
The phosphate contains a considerable amount of organic matter yield¬ 
ing from 3 to 5 kg. of organic nitrogen per ton. The bed is from 8 to 
10 meters thick. 

Report of analyses of commercial fertilizers for the spring of 
1898 , L. L. Van Blyke {New YorJc State Sta. Bui. 140^ pp. 19-119 ).— 
This bulletin contains notes on the valuation of fertilizers, suggestions 
regarding purchase of fertilizing materials, a list of manufacturers com¬ 
plying with the re(iuirements of the State fertilizer law, an exidaiiation 
of terms used in stating results of analyses, and tabulated analyses of 
1,183 samples of commercial fertilizers, representing 730 different brands 
collected by the station during the spring of 1808. Of the 730 brands 
examined 578 were complete fertilizers, ^^Of the others 55 contained 
phosphoric acid and potash without nitrogen, 47 contained nitrogen 
and phosphoric acid without potash, 8 contained nitrogen only, 44 con¬ 
tained phosphoric acid alone, and 7 contained potash salts only.” In 
the complete fertilizers the nitrogen varied from 0.12 to 8,21 per cent, 
averaging 2.2 per cent. The available phosphoric acid varied from 
3.69 to 14.28 per cent, averaging 8,65 per cent. The potash varied* 
from 0.22 to 15.22 per cent, averaging 4.91 per cent. The average 
amounts of nitrogen, available jihosphoric acid, and potash exceeded 
the guaranteed average by 0.14, 1, and 0.24 per cent, respectively. 
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la 110 cases the potash in the complete fertilizers was in the form of 
sulphate free from an excess of chlorids. 

''The retail selling price of the complete fertilizers varied from $15 to $45 a ton 
and averaged $27.65. The retail cost of the separate ingredients nnmixed averaged 
$18.52 or $9.13 less than the selling price.^’ 

On the occurrence of perchlorate in nitrate of soda and its 
injurious effect upon the growth of cereals and sugar beets, A. 

Zaharia [But Soc. Sci. Bucharentj 7, pp. 361-405; ahs. in Chem. Genthl.^ 
1898^ TIj liFo. 22^ p. 1106 ).— The author gives a very complete review of 
the literature of this subject and reports the results of 3 series of his 
omi^cuoperiinents on the action of perchlorate on the germination and 
gpe er t h of the more important agricultural jdants. Experiments were 
conducted both in tlie held and in vegetation pots. 

Aa a rule the germinative power of cereals sustained little or no 
iujwy from the x)erchlorate, although in case of barley and oats treated 
with concentrated solutions the develoi>ment of the plantlet was 
retarded. In case of beet seed, on tlie other hand, neither the germina¬ 
tive power nor the growth of the plantlet was seriously interfered with 
by the perchlorate solutions. It was found in general that nitrate of 
soda cont<aining 1.5 per cent of perchlorate had no injurious eflect upon 
wheat and barley. Small amounts of i)erchlorate were apparently 
beneficial to beets. The growth of peas was retarded and the yield 
decreased by perchlorate. 

Egyptian clay and salt, J. Golding (Rpt. on EivperimentSy Agr. 
Dept, fjniv. College, Nottingham, 1898, pp. 4). —A brief account is given 
of experiments on xierinanent meadow, barley, oats, and wheat with a 
crude salt obtained by lixiviation of the nitrate-bearing clays which 
occur in upper Egypt (E. S. hi., <>, p. 51(i). The sample of salt used in 
these experiments contained about 50 i>er cent of sodium nitrate, 31 per 
cent sodium chlorid, and 9.5 per cent of sodium sulphate. The results 
of the experiments indicate that the salt is worth quite as much per 
unit of nitrogen as nitrate of soda imported from Chile, also that dress¬ 
ings of cwt. per acre are likely to produce good results, especially on 
barley and pasture grass.^^ 

On the fertilizing value of the nitrogen of fresh and old barnyard manure, M. 
Makrgkbr {Agr. Cheni. r<T«. Slat. Halle, 2 {1898), p. &1), 

On green manuring, Ki-mker ( Ueher GrUndUngung. Schimberg-Berlin: F, Telge, 
1898, pp, 48). —This little pamphlet discusses tlie general principles of green manur¬ 
ing and their application in the management of light and heavy soils. A brief bib¬ 
liography of t^e subject is appended. 

Notes upon garbage fertilizers, W. Frkar {Pennsylvania Dept, Agr. Rpt. 1897,pp. 
524-’529). —Analyses of crematory ashes and garbage tankage, alone or mixed with 
phosphates and sulphuric acid, are reported, and the fertilizing value of these sub¬ 
stances is discussed. 

FertUisem in the viUage, H. Fa yet {Lee engrais an village, Paris: Zibrairie 
Larousse, 4, ed., pp. 8-{~$00 ).— An elementary general treatise on fertilizers, designed 
for small farmers in France. 

Naturally-ooourring fertilizers, F. T. 8 hutt {Canada Expt. Farms Rpt. 1897, pp. 
170-179), —Analyses, with notes on use as fertilizers, of 9 samples of swamp muck; 6 
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Bamplefi of luf^rsh, creek,and tidal deptmits; 1 sample of marl; 2 samples of lobster 
reftise (bodies and tails); 1 of limekiln ashes; 1 of purslane; 1 of a fraudulent mixture 
^^for making manure/’ and 2 of moss litter. 

On the fertilizing value of olive cake {VEngraiSy 14 (LW), No, 7,p, 159), —Analy¬ 
ses are given which show 0.75 to 0.77 per cent of nitrogen, 0.17 to 0.20 per cent of 
phosphoric acid, and 0.43 to 0.45 per cent of xmtash. 

Inspections for 1897, C. D. Woods (Maine Sta, llpt, 1897^ pp. 52-00), —This is a 
brief summary of the work done during the year in the inspection of fertilizers and 
feeding stufts, with brief reference to the testing of seeds and of chemical glassware 
used in creameries. 

The fertilizer law of South Australia, W. L. Summkus (Jour. Agr, and Jnd,j 
South Australia^ 2 (1899), No, G, pp, 499,500). —An al>8tract. 

Tabulated analyses of commercial fertilizers, T. .1. Kixik and W. Frkar (Penn¬ 
sylvania Dept, Agr, Rpt. 1897, pp, 797-836), —A reprint of Bui. ,S3, Pennsylvania Dept. 
Agr. (K.S.R.,0,pp.825). 

Fertilizer experiments with steamed bone meal, B. Schulze (Jahrb. Agr, Chem, 
Vers, Slat, lireslau, 1896; ahs, in Centhl. Agr. Chem.., 28 (189ff), No. 2, pp. 81-85 ).— 
From the results of experiments with winter wheat, potatoes, and sugar beets on 
loamy and clayey soils rich in hiitrins the author concludes that meal is about 
as elective as superphosphate. 

Is intensive manuring profitable at present prices for crops? P. Wacnek 
(Ztschi, Lnndw. Ver. Hessen, 1898, No. H, p. 125*, abs. in Centhl. Ayr. Cheni., 28 (1899), 
No. 2, pp. 85-89). —The results of numerous experiments arc cited to show that under 
the couditions of these experiments this question should be answered in the 
athrmative. 


FIELD CROPS. 

Experiments with field crops, W. Saunders (Canada KrpU Farms 
Rpt, 1897^ 2)p,5-()0y Jit/, lypls, ^),—The oxperiinents in 1897 consisted of 
variety, fertilizer, and culture testa with field and fora^^e crops. The 
results of vitality tests of grain and other seeds, and the amount of 
seed distributed in 1807 are reported in tables. The average results of 
the variety tests obtained on all the experimental farms has been pre¬ 
viously reported (E. S. R., 9, p. 82G). 

Experiments were begun to fiscertain the value of rolling and liar¬ 
rowing land sown with eJover, and of sowing different quantities of 
clover per acre with barley, liarrowing only after sowing Avithout roll¬ 
ing gave the best yield. However, the plat not rolled or harrowed 
after sowing yielded but 1 bu. per acre less. The.exxieriineiits showed 
that clover can be grown with grain without lessening the yield. About 
10 lbs. of clover seed per fwjre was used in most cases. The largest 
weight of clover leaves, stems, and roots, 8 tons 605 lbs. iier acre, was 
X>roduced on 2 plats, one sown with oats and 10 lbs. of mamuioth red 
clover per acre, and the other with barley and 10 lbs. of common red 
clover per acre. The weight was determined on October 20. 

Horse beans, soy beans, sunflowers, buckwheat, flax, and awnless 
brome grass were grown experimentally. Short notes on each crop and 
the yields produced are given. The results of fertilizer exjieriments 
carried on for a number of years with 19 applications of various fertil¬ 
izers, used singly and in different (*oiTibinations, are reported in tables. 
The crops grown in connection with these tests were wheat, barley, 
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oats, corn, mangel-wurzels, turnips, and potatoes. In general, the appli¬ 
cation of 15 tons of fresh barnyard manure per acre gave the best 
results. 

Farm crops at the experimental farm at Brandon, Manitoba, 

S. A. Bedford (Canada Expt. Farmn KpL 1897^ pp. .307-338 ).—The 
experiments reported included variety tests of wheat, oats, barle\. 
peas, corn, turnips, mangel-wurzels, carrots, sugar beets, potatot^s. 
millets, clovers, and grasses, and trials of early, medium, and late sow 
ings of wheat, oats, barley, and peas. All results are given in tables. 

Wheat, after a summer fallow, produced a better yield and heavier 
grain than wheat grown on spring-plowed or fall-plowed land. A test 
of preparing iini)lowed stubble land for wheat showed that disking the 
land after burning the stubble and then drilling in the seed gave bet¬ 
ter results than drilling the seed on burned or nnburned stubble, or on 
disked unburned stubble land. Very smutty lied Fife wheat treated 
with a bluestone solution at the rate of 1 lb. bluestone to 10 bu. of 
wheat yielded 20 bu. 10 lbs. per acre, the grain weighing 50 lbs. per 
bushel, and the same seed sown untreated yielded 8 bu. 40 lbs. per 
acre, the grain weighing 40 lbs. per bushel. 

Among the 10 grasses tested western rye grass (Agropt/rnm fene- 
rum) und awnless brome grass (Hromns inermin) were the most produc¬ 
tive. In most cases sowing the seed at the rate of 15 lbs. ])er acre 
gave the best results. 

Farm crops at the experimental farm at Indian Head, North¬ 
west Territories, A. Mac^KAY (Canada Farms Rpt, 1897^ pp.357- 
379 ).—Variety tests were made with a[)ring wheat, barley, oats, peas, 
corn, millets, grasses, root crops, and potatoes. Tests of early, medium, 
and late sowings and of sowing different quantities of seed per ae.re 
are reported. (Janary grass, buckwheat, tares, and spring rye were 
grown experimentally. All results are given in tables. 

Wheat sown 1 and 2 in. deep gave a mmdi better yield than wheat 
sown 3 in. deep. The average results for the past (> years were in 
favor of sowing 1 in. deep and at the rate of IJ bu. per acre. This sea¬ 
son wheat sown with a press drill gave better results than wheat sown 
with a hoe drill, which accords with the average results of (> years^ tests. 
A larger yield of wheat was produced on fallow than on fall plowed 
land or spring i)lowed and unplowed stubble land. 

Ill a test of mixed grain for fodder, barley and oats sown at the rate 
of 1 bu. each per acre produced the heaviest yield. 

Flax sowiDiJVlay 25 at the rate of 40 lbs. per acre gave a larger yield 
of seed than flax sown on other dates or at different rates. Th6 largest 
amount of straw per acre was obtained from a sowing made the same 
day at the rate of 80 lbs. of seed per aiire. 

An observation upon the after effect upon the growth of 
barley of the roots of the flat pea (Lath 3 rrus sylvestris), H. J. 
Wheeler and J. A. Tillinghast (Rhode Island Sta. Bui 19, pp. 
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51-53^ figs. 2), —During 1898 barley was grown on 2 plats, one of which 
had previously been in carrots and the other in flat peas. The plat on 
which carrots had been grown had received 87 lbs. per acre more of 
nitrate of soda, 50 lbs. more of muriate of potash, and a larger amount 
of available phosphoric acid than the one devoted to flat peas. During 
1897 the flat peas were cut twice, yielding 7,650 lbs. per acre of hay. 
In 1898 the two plats were prepared and fertilized in exactly the same 
way and seeded to barley. The growth of barley was more vigorous 
and the yield much greater on the plat which had previously been in 
flat peas than on that which had borne carrots and received more lib¬ 
eral fertilizing. 

Experiments with crimson clover and hairy vetch, J. F. Dug- 

gar {Alabama (Jollege JSta, Bui. OOjpp. 1S3-^0Sy Jigs. 5). —This bulletin 
reports the results of inoculation experiments with (iriinson clover and 
hairy vetch, and gives a general discussion on soil improving plants, 
the significance of root tubercles, and the inoculation of soil or seed. 
Brief notes regarding crimson clover and hairy vetch are given. Nat¬ 
ural methods of inoculation and the <5ause for the frequent failure of 
Nitragin are pointed out. 

Four twentieth-acre plats were used for an inoculation experiment 
with crimson clover. The soil was a clay loam and in a low state of 
fertility, and so far as known (plover had never been grown on these 
plats nor in adjoining iields. All jdats were fertilized alike, and the 
seed was sown on November 5 at the rate of 1 pt. per plat. No nitrog¬ 
enous fertilizer was applied. Flats 1 and 5 wore sown with inoculated 
seed, ami plats 2 and 4 were sown in the usual way. The seed was 
inoculated by moistening it with water to Avhhih about 2 teaspoonfuls 
of clover Nitragin had been added. The average yield of the inocu¬ 
lated plats was 14,039 lbs. of green forage i)er a(;re, and of the unin¬ 
oculated plats 2,293 lbs. per acre; the yield as cured hay was 4,057 lbs. 
and 761 lbs. per acre, respectively. Plats 2 and 4 were in part inocu¬ 
lated accidentally, so that the results failed to do full Justice to the 
increase eftected by inoculation. 

In one experiment 2 lots of hairy vetch seed were sown, one of which 
was <lipped into water into which had been stirred earth from a spot 
where vetch had grown for several years in succession. The plants 
from the inoculated seed made the best growth and yielded at the rate 
of 2,545 lbs. of cured hay per acre, while uniiioculated seed yielded 
only 232 lbs. The inoculated plants ha<l large clusters of tubercles on 
the roots, while the others had no tubercles. 

In a similar experiment the seed for some plats was inoculated with 
vetch Nitragin. The results were similar to those obtained from seeil 
inoculated with vetch earth. In this case the increase in yield of hay 
per acre as a result of inoculation was 2,706 lbs. Earth from a field df 
lespedeza used as inoculating material for crimson clover had no eflfect. 
It is stated that with few exceptions the inoculation of a leguminous 
plant can be afiected only by the root-nodule bacteria from a plant 
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belonging to the same genus. An exception noted is the ability of the 
root-nodule bacteria of the garden pea to inoculate the vetch. 

Rye cut when nearly mature yielded about 200 lbs. of hay per acre 
more than nninocjilated hairy vetch grown under the same conditions. 

The averages of several detcnninations of nitrogen in inoculate<l and 
uninoculated i)hnits are given in the following table: 


J^itroifen in ivooulaieti and uninoculated plants. 


Kyo, nearly mature. 

Hairy veteh, itninoeiiIati‘d... 

Hairy veteh, ino<‘uIaU‘d. 

CriniMoii <‘lov<»r, iiitiiUM'iilated 
CriniHon clover, iiiociilut.e<l .. 


Nitrogen ronton i. Nitrogen ]>or acre. 



UootH 


Roots 

Total 

product. 

Tops. 

aud 

Htiibble. 

Tops. 

and 

stnbble. 

iVT cent. 

Per cent. 

Pounds. 

Pounds. 

Pounds. 

u.r .2 1 

0.25 j 

16.9 

9.1 

26.0 

1.22 1 

1.1» 1 

2.4 

4.6 

7.0 

2.71 

1.27 

Kf). G 

19.9 

105.5 

1.02 

.07 

1.7 

2.G 

4.3 


1.03 

1.2 

23.7 

143.7 


Fertilizer experiments with inoculated hairy vetch, using mixtures of 
acid phosjihate and muriate of ])otash, as compared with no fertilizer, 
showed considerable incrcast^. with the ])otash and iihosphoric. acid. 

“Leguminous plants . . . when amply supplied with tubercles need 
no nitrogenous fertilizers, but are highly responsive to a<nd phosphate 
and potash salts. Those plants make heavy demands on the mineral 
plant food of the soil.” 

Grasses and forage plants, B. O. Biti uck {Teivas A7a. Bui /f;, pp. 
1011-I(>:i0j Jifjs. J f ).—This liulletin gives brief statements concerning 
the relative value of 47 species of grasses and 14 other liay and forage 
plants, grown in an experimental way at the station. In describing 
the results of the tests of sorghum and teosinte the conclusions given 
in a former bulletin are repeated (E. S. H., 2, p. 742). 

Experiments on the inthienco of depth of plowing on the rate of seed¬ 
ing resulted in the best yields from broadcasting sorghum at the rate 
of 4 1)U. per swjre on land jilowed 15 in. deep and broadcasting at the 
rati*, of 2 bn. per acre on land plowed 5 in. deep. Sorghum drilled in 
rows 3 ft. S in. apart at the rates of ^ and 1 bu. per acre gave best 
returns on land plowed 5 in. deep, wliile drilling in rows 3 ft. apart at 
the rate of 1 bu. per acre gave best results on land plowed 15 in. deep. 

Report of the State chemical-control station at Christiania, Nor¬ 
way, for 1897, F. 11. Webenskiold {Christiania^ 1898^pp. ^0).—The 
report giv<;^ an account of the activities of the station during the year, 
and contains summary statements and general discussions of the results 
obtained. Tlie investigations here referred to have been continued 
from preceding years (K. 8. K., 9, p. 398). 

Over 300 samples of sugar beets were analyzed during the year. The 
samples contained from 8.47 to 14.98 per cent of sugar in the beet, the 
average of all analyses being 12.04 per cent. The yields obtained were 
small and in but few cases reached 12 tons per acre. For this reason 
the results of the investigation are not considered very reliable. 
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Theiesalts of analyses of 141 samples of root crops other than sugar 
beets are shown in the following table: 

Composition and yield of root crops in 1897, 



Carrots (20 samples). 

Koiil-rabi (20 sam¬ 
ples) . 

Yellow turnips (40 
samples). 


Itange. 

Average. 

Range. 

Average. | 

Range. 

Average. 

Water. » . 

Protoin.. 

Fat.. 

Crude ftbor. 

Aah. 

SlICliT. 

Otner comixmonta. 

Per cent. 
85.02-8U. 50 
.72- 1.24 
.14- .35 
.90 1.22 
.00- 1.38 
4.38 8.34 
1.81- 5.68 

Per cent. 
88.15 
.97 
.25 
1.10 
.92 
5.87 
3.00 

Per cent. 
86.27-91.20 
.92- 1.89 
.10- .32 
1.01- 1.35 
.00- .07 
4.95 7.05 

1 1.09- 3.37 

Per cent, j 
88.41 ' 
1.29 1 
.17 
1.14 
.71 
0.18 
2.24 

Per cent. 
88.75-02.31 
.75- 1.61 
.04 .28 

.73- 1.42 
.40- 1. 07 
4.02 5.00 
.33- 2.78 

Per cent. 
90.95 
1.01 
.14 
.94 
.68 
4.08 
1.63 

Yield per aero (poiimls). 

31,050 

31, 030 

47,550 




While turnips (13 
samples). 

Fodder beets (36 
samples). 




Range. 

Average. 

Range. 

Average. 

Water . 

Protein . 

Fat . 

Crude tlber. 

Aeh . 

Siiuar . 

Other cuniponeulH . 



Per cent. 
90.91-92.99 
. 64 . 94 

.07- .15 
.72- .87 
.53- .68 
3.52 4.01 
. 12 - 1. 39 

Per cent. 
92. 30 
.81 
.11 
.80 
.61 
4.18 
.90 

l*cr cent. 

81.70-90.04 
.77- 1.05 
.06- .25 
.67- 1.07 
.‘78- 1.21 
5.06-11.17 
. 89- 4.64 

Per cent. 
85.67 
1.46 
. 13 
1.03 
.09 
8.02 
2.67 

Yield per aero (pounds) . 



j 50,320 

27,750 


— V. W. WOLL. 

The culture of beets on the experimental field at G*rignon in 
in 1895 , 1896 , and 1897 , P. P. Deukrain (Ann. Afjron.^ 24 (/<SVAS), 
No. 2^ pp. 19-83). —The work here reported consisted of variety and 
fertilizer tests witli fodder and sugar beets. Tlie results for eiich year 
are discussed separately and the weather conditions for each season are 
described. The details of the exiieriinent and the results are given in 
tables. In 181)5 only a few varieties of beets were tested, but drought 
interfered with the experiment, and but little significance is given to 
the results obtained. 

In 1800 4 varieties of beets, iiududing the Vilmorin sugar beet, 
were grown on plats which had produced wheat the preceding year. 
On several of these plats the effect of inoculation with nitrified soil 
was studied and compared with nitrate of soda. The author states 
that the formation of nitrates due to the action of soil fcT'inents is 
insufficient in the spring for the needs of the plant, which may i)er- 
haps be due to meteorological conditions or the possible failure of the 
nitric ferments to become active until a month or G weeks after vege¬ 
tation has begun to grow. A fertile soil had been taken up in the fall 
and kept under conditions which favored nitrification in the win^r. 
In the spring furrows were made with a hoe between the rows of beets 
and the nitrified soil scattered into them at the rate of 200 kg. per 
hectare and covered. It is stated that the amount of nitrates thus 
brought to the soil is too small to have much effect, and that the 
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benefit resulting from sucb a practice must be ascribed to the Activity 
of the micro-organisms with which the soil is inoculated. In addition 
to nitrified soil or nitrate of soda, both applied at the rate of 200 kg. 
per liectare, a general application of 20,000 kg. of barnyard manure per 
he(;tare was given. The following table shows the results obtained: 


Yield of beetH on plain fertilized with nitrified noil and nitrate of soda in 1S96. 


Variety. 

Kind of fertilizer 
used. 

Yield 

per 

bee. tare. 

A ver- 

weiifht 

per 

beet. 

Dry 

matter 

l»or 

bee tare. 

Sii^ar 

per 

liectare. 

Nitroi^e- 
nous mat* 
t»^r j>er 
iM'ctare. 

Nitrate 
of potash 
removed 
in the 
crop per 
hectare. 



Kg. 

am 

Kg. 

Kg. 

Kg. 

Kg. 

Globofl jannes. 

Nitrate of soda ... 

70,000 

6.50 

8, 239 

6,460 

581.0 

51.8 

1)0. 

Nitrified soil...... 

800 

.500 

6, 483 

! 4,250 

433. 7 

46.8 

Collets roses. 

Nitrate of soda ... 

38,500 

4.50 

6,911 

5,005 

.522.6 

18.5 

Do. 

Nitrifled soil. 

42,300 

470 

7,701 

5,499 

505.6 

28.0 

Globes jaunes. 

Niinite of soila ... 

.57,500 

.510 

6, 400 

4,542 

528.0 

51.8 

Do.! 

' Nitrified soil. 

Thi, 000 

470 

6.925 

5,092 

450.0 

52.5 

Collets roses.! 

Mitnite of soda .. 

.37,600 

410 

(5,636 

4, <562 

408. 0 

41.7 

Do. 

Nitrified H<iil. 

48,500 

3!H) 

8, 591 

5, 52J» 

633. 7 

60.4 

Vilmorin improved. 

Nitrate of soda... 

28,300 

1 

330 

6, 345 

4,500 

435.0 

8.5 


Ill 1897 the work was coutiimcd along the same lines. Unlike tlie 
fall of 1800, the fall of 1897 was coiniiaratively dry. The following table 
presents the difference in composition of the beets for the two seasons: 


Comparinon of the composition of beets (frown in 1H06 and 1897. 



1 Drv mutter. 

1 Snuar content. 

iNitro^ciious matter. 

Nitrate of ]»ofa8b. 

Variety. 



--- - - 



1 

i 



1896. 

1897. 

1896. 

1897. 

1896. 1 

1897. 

1896. 

; 1807. 


Per cent. 

Per cent. 

7*«r cent. 

l\'r cent. 

Per eenf. 

/Vr cent. 

J*er cent. 

Per cent. 

Collets roses. 

17.99 

18.5 

13.0 

12.1 

1.275 

1.28 

0.057 

0.107 

Globes Jaunes. 

12.44 

15. 9 

8.5 

10.5 

. 850 

1.30 

.087 

. 237 

n'atikariis_..... 

13.37 

14.5 

10.1 

9.5 

.812 

.76 

1 


Vilmorin. 

22. 50 

22. 3 

15.5 

16.6 

1. <5156 

1.31 

1 .045 

.045 


The Vilmorin sugar beet varied least in composition. The Tankards 
were found to contain a large percentage of nitrate of potash and are 
considered of little value on this a(*.count. This season nitrilied soil 
was less effective than nitrate of soda for all varieties. 

A comparison of varieties of sugar beets grown this season is shown 
in the following table: 


Density of the Jniee and niujar vontent of different varieties of snyar beets. 


^ Variety. 

Density 
of the* 
Juice. 

Sugar in 
the Juice. 

Vilmorin. r--.r..... 

70.7 
70.9 
70.6 
70.9 
70.6 
80.2 

Per cent. 
17.0 

18.5 

19.8 

17.9 

17.6 

18.6 

Wnbanira No. 1... 

Wohauka No^2... 

lilette M. V..... 

Mette M. K. V.. 

H^tteM. S.P. 



Stifcnr in 
tli« boet. 


Per cent. 
16.6 

17.4 
18.6 
16.8 

16.5 
17.4 
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The average sugar content of the beets was 18.2 per c^nt for plats 
fertilized with barnyard manure, 17.8 per cent for plats fertilized with 
barnyard manure and nitrified soil, and 17.1 per cent for the plats 
fertilized with barnyard manure and nitrate of soda. 

Experiments with sugar beets in Norway in 1897, B. Larsen 
(Korsk, Landmanshladj 17 No. 7, pp. 77, 78; Tidsskr. Norske 

Landbr.j 5 {1898)^ No. i)p. 80-89). —This is a report on cooperative 
experiments with different kinds of sugar beets conducted under the 
direction of the agricultural experiment station at Aas, Norway. The 
experiments were made at 18 different farms. The average percentage 
of sugar in the beets obtained was 12.(i8 per cent and the average 
weight of beets was 358 gm. The beets grown at the Aas Experiment 
Station had an average sugar content of 13.10 per cent with a range 
from 12.7 to 13.5 per cent. — v \ AV. woll. 

Experiments at the Derebchinskoe experiment field of Baron 
A. A. Mas, F. LynhANSKI (KieVj 1897y Vol. JA", pp. 176; abs. in Selsk. 
Khoz. i LycHov.y 188 (1808), No. pp. 471 y 472). — l^^xperiments were 
made to determine the infiuence of depth of plowing, size of seed, and 
the use of commensal fertilizers on the yield and quality of sugar beets. 
It was found that by plowing tl^e soil at depths varying from 7 to 10^ 
in., the yield increased with the depth of idowing, but that the sugar 
content suffered a loss. Beets grown from large seed gave better yields 
and were richer in sugar than beets grown from small seed. A liberal 
use of nitrogenous fertilizers increased the yield considerably but 
decreased the sugar content to some extent. 

A test was made of nitrate of soda as a top-dressing for oats and 
barley. The result showed an increase in the yield of eai*h crop and 
an increase in the pliosplioric acid content of the barley. —fireman. 

Experiments with sugar beets at the experiment station of 
Count Bobrinski at Smyela, Kiev Government, Russia, Bond- 
llivEV (8elftk. Khoz. i Lyesov.y 184 {1897)y pp. 165-176). —Fertilizer 
experiments with sugar beets were made on a Chernozem soil, rich in 
nitrogen and containing over 0.02 per cent available phosphoric acid 
but comparatively poor in potash and lime. Tlie fertilizers, lime, pot¬ 
ash, nitrate of soda, and superphosphate, were applied on plats of 525 
sq. ft. each. The lime refuse from sugar factories was used as the lime 
fertilizer. 

The nitrogenous fertilizer showed a tendency to deform the beets but 
increased the size of those parts which are rejected at the factory, while 
the other forms of fertilizers had the opposite effect. The sugar con¬ 
tent and purity of the juice was decreased by the use of the nitroge¬ 
nous fertilizer and lime, but the yield of beets was increased to some 
extent. The potash and superphosphate improved the quality and 
increased the quantity of the crop. The greatest increase in sugar was 
due to the potash fertilizer. 
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The results of other experiments eondiicted show that plowii^ 14 in. 
deep for sugar beets was better than plowing 10^ iu. deep.—-p. pimMAN« 

Experiments on sugar beets in the Royal School of Agrioittliira 
at Portici {BoL Not. Agr.., 19 (1897)^ /, No. Experiments with 
sugar beets are described and the results tabulated and discussed. The 
use of commercial fertilizers increased the sugar content but not to a 
great extent, and this result is attributed to unfavorable weath^ eon- 
ditions and to the fact that the fertilizers were not applied long enimgh 
l)efore planting. The Vilmorin Improved sugar beet gave the best 
results among 4 varieties tested. The latter part of August was found 
to be the best time for harvesting beets. 

Tobacco, J. Oraiq {Canada Expt. Farms Ept. 1897j pp. 131-^183)^ 
The work consisted of culture and fertilizer tests, and experiments bn 
the time'of topping and the number of leaves to allow each plant. 
Tobacco plants transplanted into hot beds and cold frames i)efore set¬ 
ting them out in the field gave yields so nearly alike that noconcln- 
sions are drawn. I Among the different fertilizer experiments the 
largest yield of green leaf was obtained from an a[)plication of super¬ 
phosphate, wood ashes, and nitrate of soda mixed in the proportion of 
15, 15, and 5 lbs. respectively, and applied at the rate of 10 lbs. to 24 
plants. 

Plants were cut back to 0 and 11 leaves on July 20 and 20 and 
/August 2. Tlie larger yields were obtained from the later topping and 
.the greater number of leaves. 

Experiments with wheat, J. S. Newman and 0. M. Conner {South 
Carolina Sta. Bui. 37 j pp. /).— Experiments with wheat, comprising 
variety tests and a comparison of broadcasting and drilling seed were 
conducted for 2 years. The wheat was sown in the fall. The results 
are given in tables and the 7 varieties tested are described. Bed 
Winter gave the best yield iu all tests—21 bu. per acre in the variety 
test and 30.2 and 25.2 bu. for the broadcasted and drilled plats respec¬ 
tively. Lancaster and lied May stood first among the varieties tested 
for 2 years, yielding on an average 15.1 and 12.3. bu. per acre respec¬ 
tively. On the drilled plats the grain came up more evenly than on the 
broadcasted plats. 

Wheat {Kentucky Sta. Bui. 77, pp. 109-120). —^The exi)eriuieiits 
roi)orted consisted of variety and fertilizer tests of wheat. The meteor¬ 
ological conditions of the season and the results of the experiments are 
given in tables (E. S. K., 0, p. 639). Notes on all varieties and detailed 
descriptions o^^the varieties not described in former bulletins are given. 

Twenty varieties were grown on twentieth-acre plats in drills 7 in. 
apart. The seed was sown at the rate of 1^ bu. per acre October 36 . 
Jones Winter Fife, Early White Leader, American Bronze, and Bearded 
Winter Fife were the most productive, yielding 22.3, 19 , 18 . 5 , and 1&3 
bu. per acre respectively. The weight per bushel for these varieties 
ranged from 60.2 to 64 lbs., Bearded Winter Fife being the heavieat. 
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Jersey Faltz aud Extra Early Oakley, yielding 17.8 and 15.2 bii, i)er 
mte and weighing 64.7 and 64.2 lbs. per bu. respectively, were rated as 
flfst grade milling varieties. 

Fertilizers had no appreciable effect on the yield of grain or straw at 
tbe station. A fertilizer experiment made in the western coal measures 
of the State indicated the need of phosphoric acid; potash had little if 

any effect. 

Ftold experiments with wheat, W. O. Latta and W. B. Anderson 
{Indiana 8ta. Bui. 72^pp. 67-76j dgm. 1 ).—This bulletin gives the results 
of variety tests of wheat in 1897-98, and a resume of field experiments 
with fertilizers on wheat. In the aggregate 27 varieties of wheat were 
tested in the 2 seasons. New Columbia, Early Ripe Hybrid, Prolific, 
and Harvest King produced straw of good strengtli, and Telvet Chaff, 
Michigan Amber, Early Ripe Hybrid, Prolific, and Harvest King were 
practically free from scab which was very prevalent in the locality of 
the station. Velvet Chaff and Michigan Amber have been grown for 
15 years in succession, yielding on an average 29.08 and 28.94 bu. per 
acre, respectively. So far these 2 varieties have shown no signs of 
deterioration. 

Applications of mixed fertilizer and horse manure were made on 5 
series of plats. The series contained 7 plats each and were under 
different systems of cropping. The mixed fertilizer furnished approxi¬ 
mately 2 parts of phosphoric acid, 4.5 of nitrogen, and .1 of potash. 
In each series 2 plats were fertilized with the mixed fertilizer, 2 with 
horse manure, and 3 received no fertilizer. The effect of the systems 
of cropping and the methods of fertilizing are s^own in the following 
table: 

Average yield of wheat on fertilized and unfertilized plats. 


System of cropping. 

Average 
yield ^/cr , 
ac/re of un¬ 
fertilized 
plats. 

Average 

1 yield per 
acre of 
fertilized 
plats. 

Increase 
over un¬ 
fertilized 
plats. 

flora And wIiAot in iiltnmatA ynAra ... 

Bush flu. 
15.6H 
2:i. 44 
IH. 45 

Biithfls. 
28.95 
30.28 
21.00 

Bushels, 

13.86 

7.87 

4.72 

6.23 

4.72 

Thrso course; Corn, oats, wheat.-. 

Wheat grown oontinuously. 

Four course: Corn, oats, wheat, clover. 

20.41 

26. 37 
28.32 

C<vii, beets, oats, wheat, grass. 

24.20 



A comparison was made of the light and heavy applications of ferti¬ 
lizers and horse manure, and of the cost per bushel of increase in 
yield with the same. This showed the horse manure to be the more 
economical. 

Sowing field crops at different rates in Russia {Rpt. Min. Agr. 
and Oovt. Estates^ Division of Rural Economy and Agricultural 8tatis~^ 
8t. Petersburg^ 1897^pp. X+50’\‘213y ahs. in 8els1c. Khoz. i Lyesov.j 
190 {1898)^ pp. 717j 718). —This article treats of sowing grains at differ¬ 
ent rates, and gives the opinion of practical men in this connection. 
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It is stated tliat in hot dry seasons thinly sown crops are more suf^eess- 
ful than thickly sown crops, and that in southern and southeastern 
Kussia, where the climate is rather dry, crops are usually thinly sown* 
When the soil is adequately moist and the grain is sown early, thin 
sowing may be practiced. In general favorable soil (jonditions and 
rational methods of sowing tend to decrease the amount of seed neces^ 
sary to sow a given area.—r. fireman. 

The chemistry of the corn kernel, 0. G. Hopkins {Illinoin 8ta, 
BuL 53^ pp, Jiff. 1).—The proximate composition oj* corn (pp. 

130-157).—Following a resume of the work of various investigators, 
beginning with that of Gorham in 1821, the author gives the results of 
his studies on the proximate composition of the corn kernel, describing 
incidentally the methods of analysis employed, some work on the 
determination of water and of nitrogen (see p. 819), sampling, and a 
condenser for use in fat determination (see p. 820). 

Ten analyses of pint samples of corn of a single variety grown under 
uniform conditions ‘‘showed a marked degree of uniformity;’^ but 
analyses of 50 sei)arate ears of Burr White (iorn from a uniforjn field 
varied widely and “seem to bring out and (dearly to establish the fact 
that there are extreme variations in the e.hemical (composition of corn 
grown from the purest seed of a single variety and under markedly 
uniform field conditions.” The variations in these samples are shown 
below: 


Variations in the projimaie corn position of FtO different ears of Burr tf'hiie corn (frown 

under uniform (umditious. 



AbIi. 

Croloiii. 

I Fat. 

i 

Garboby- 

draten*. 

Maxiinuin. 

JVIiniiinnn. 



/Vr rent. 
1.74 
1.09 

l*er cc7it. 

i:{. 88 
8.35 

! /Vr rent. 

i 0.02 

3. 95 

I'er cent. 
85. 79 
78.92 

l)ifl(*reuc«. 



.05 

5.r)3 ! 2.07 

1 1 

0.87 


“With every (constituent the variation is greater than Flechig found 
with 13 different varieties, and it is nearly as great as found by the 
Connecticut Experiment Station with about 75 diflerent varieties of 
corn grown under 90 x^resumably diflerent conditions.” 

Thirty duplicate analyses were made of korjiels from different parts 
of ears, dividing the ears lengthwise and into tip, middle, and butt; 
and in addition the ash and protein were determined in single kernels 
from different parts of the ear, ears being selected which were rela¬ 
tively liigh and low in these (constituents. 

“The concordant evidence of 30 duplicate analyses of parts of ears, 
of 50 ash determinations, and of 50 i)rotein determinations in single 
kernels would seem to warrant the conclusion and to establish the fact 
that the composition of the ear is approximately uniform throughout.?^ 
The complete composition of corn (pp. 157-180).—^This part consists o£ 
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a compilation of studies on the ash constituents, proteids, and carbo¬ 
hydrates of the (jorn kernel, together with an account of the author’s 
investigations on the oil of corn (see p. 817). 

Clovers as green manures, F. T. Shutt {Canada Expt FarmsItpt 
1897ypp. 138-146^ pi. 1). —Experiments were made in green manuring 
and in soil inoculation. A number of plats were sown to barley and 
clover and the total clover residue, comprising the dead stems and 
leaves and the roots to a depth of 9 in., and the amounts of fertilizing 
constituents contained in this residue the following spring were deter¬ 
mined for each plat. Mammoth red (plover was sown on 0 plats at 
different rates, but the plat sown at the rate of 10 lbs. per acre, although 
not giving the largest amount of total residue,, furnished the largest 
amounts of fertilizing constituents. In the following table the data for 
the other plats sown with this variety are omitted. The clover residue 
was collected May 1. 


Ferlilizvr iiouHtilnent per acre in the rcmlue of different varietien of clover Mown with barley. 


Variety. 


Maniuioth red 
('eniiiieii red . 

Alaike. 

CriniBou. 

Alfalfa. 







Fertilizing coiiBtitu> 

Seed 





llcHidue 

entH per acre. 






per 




acre. 

Water. 

()rj;aiiie 
matter. 

Aalt. 

Nitro- 

ircii. 

aero. 

Organic 

matter. 

Ash. 

Nitro¬ 

gen. 

Lbft. 

/Vr H. 

iVr ct. 

rev ct. 

Per ct. 

Jjhif. 

Lb$. 

IM. 

Lbe. 

10 

r>9.4.*! 

23.19 

7. 38 

1.417 

.5,955 

1,978 

439 

81 

10 

72. 50 

23.01 

3.89 

1.010 

0,125 

1,446 

732 

238 

62 

6 

71.58 

22. (i3 

5.79 

1.020 

3,233 

187 

33 

24 

02.82 

33.01 

4.17 

.827 

1,322 

478 

60 

12 

14 

61.54 

34.79 

3.C7 

1.075 

2,212 

772 

79 

20 


Inoculation experiments were imulc with Nitragin on horse beans and 
mammoth red clover grown in pots. In each case plants were grown on 
inoculated and uninoculated soil and from inoculated seed. The results 
in each case were in favor of inoculation. Soil inoculation produced the 
largest yields in the test with horse beans and seed inoculation in the 
trial with clover. 

Experiments in fertilizing meadows {iSelslc. Khoz. i Lyesov., 484 
{1897),f No. 3, pp. 457-460 ).—Fertilizer experiments with nitrate of soda, 
superphosphate, kainit, Thomas slag, compost, and barnyard manure 
were made on a meadow which was divided into 20 plats of three-tenths 
acre each. The soil was sandy, but contained a good j^roportioii of 
humus. From the results obtained for 2 years, it is concluded that the 
use of nitrate of soda alone increases the yield of hay but slightly, while 
with kainit or with superphosi)hate and Thomas slag its action becomes 
more marked. The use of 640 lbs. of superphosphate gave an increase 
of 2,816 lbs. of hay per dessiatine (2.7 acres). Superphosphate was 
most effective when applied in conjunction with kainit and with kainit 
and nitrate of soda. An application of 1,720 lbs. of Thomas slag per 
dessiatine resulted in an average increase of 2,800 lbs. of hay, while an 
application of 960 lbs. increased the yield 2,460 lbs. Kainit alone 
scarcely increased the yield, but 1,600 lbs. of kainit per dessiatine 
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applied with phosphatic fertilizers produced an increase of 2^000 lbs. in 
the yield of hay. Compost and barnyai^d manure exerted a good 
inhuence only in the second year. —p. fireman. 

Fertilizer experiments with lime, F. H. Wbrenskiold {yorsk. 
Landmanshlad, 17 {1898)j Ko. 13^ pp. 135-138 ).—Cooperative fertilizer 
experiments were conducted on sandy clay and marshy soils. The 
plats were 0.247 acre in size and one-half of each plat received a dress¬ 
ing of 300 kg. of lime. The plats on clay soil received in addition to 
the lime an ai)i)lic.atiou of 75 kg. of Thomas slag and 25 kg. of nitrate 
of soda, while those on marshy soil received Thomas slag and kainit. 
Diipijauer oats were grown on all plats. The chemical composition of 
the different crops showed marked variations which could not be 
accounted for by the difference in fertilization. — f. w. woll. 

Farm crops at the experimental farm for the maritime provinces, (r. W. For- 

RKST {Canada ExpU Farms lipt. 1897, pp. 27S-2S6). —^Tho work h«r« described is simi¬ 
lar to that previously reported (K. S. R., 0, p. 832). The results of variety tests of 
spring wheat, barley, oats, peas, mangel-wurzols, carrots, sugar beets, potatoes, corn, 
and millet, and the results of t^arly, medium, aud late sowings of wheat, barley, and 
oats are tabulated. (General statements of the weather conditions and the oulture, 
growth, and yield of the different crops are made. 

Farm crops at the experimental farm at Agassiz, British Columbia, T. A. 
SiiAKPK {Canada Fxpi, Farms Upt. 1897, pp. 40l)-420). —I'ho work here reported in 
tabular form consists of* variety tests and tests of early, medium, an<l late sowings 
of spring wheat, oats, barley, and peas, and variety testa of corn, turnips, inangel- 
wurzels, carrots, sugar beets, potatoes, aud fod<ler crops. Similar work has been 
previously reported (E. S. R., 9, x)* 833). 

Report on crops, live stock, etc., in Manitoba {Fepl, A<jr. and Tmmig. lManitoba'\ 
liul. r'77, 2*P* ^3 ).—A brief report on the yield of the various kinds of grain and the 
meteorological conditions for 1898. 

The cotton crop of 1897 and 1898 {F. 8, hept. Agr., Division of Statistics Giro. 
0, pp. 16). —This circular is a rojiort on the cotton croj) of the United 8tates in 1897 
and 1898. The niovenieiit of fhe cotton crop by rail, water, and wagon is shown for 
each State, and other statistical data comprising comparative acreage and pro¬ 
duction in 189(» and 1897, the consumption of Aiiiericaii cotton by foreign countries, 
the yields, cotton consumption, and the number of si)indje8 in operation in 1898 in 
different countries are'given. The crop for this season amounted to 10,821,578 bales 
of upland cotton and 76,279 bales of sea island or a total crop of 10,897,857 bales 
jjreduced on 21,319,584 acres. 

Cotton, com, wheat, and forage crops, H. Renton {Alabama Canehrake Sia. Bui. 
lS,pp. 3-12 ).— The results of misccllanoons experiments with various crops in 1894 
are briefly stated. 

Review of literature on plant culture, L. OciiArovsKi {Selsk. Khoz.iLycsav., 188 
{1898), No. 3, pp. 20S, W4). 

Jerusalem artichokes grown in the same field for twelve successive years, 

M. G. EechakVibk {Ann. Sol. Agron., 1808, 1, No. 1 , pp. 121-154). — The results for 
each year arti given sex)arately. The composition of the different jiarts of the x)lant 
in the fresh and dry state is given aud the effect of fertilizer applications on the 
cij^ is discussed. It is concluded that .Jerusalem artichokes can be successfully 
grown on the same field without interruxition for a series of years with the aid of 
commercial fertilizers. Applications of commercial fertilizers gave bettor returns 
than barnyard manure or mixtures of commercial fertilizers and barnyard manure. 

Awnless brome grass (Bromus inermis), J. Fletcher {Canada Expt. Farm 
Bpt. 1$97, pp. 229, 230). — A popular description of the species and of its importance 
in connection with the forage problem in the western prairie region. Under irri- 
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gation . . . bromo grass has given on 200 aeres of land the enormous yield of 4^ 
tons of gross per acre/' 

Review of literature on the culture of beets, L. Ochapovski {Selsk, Khoz, i 
Lyesov.y 189 {1808), No. 4, pp. 171-W2). 

Clover and grass mixtures for meadows and pastures, Wernkr {Milt. Dent. 
Landw. Geaell., 14 {1899), No. '’J, pp. 11-W ).— This aTti<*lo describes a number of 
clovers and grasses and points out their adaptability to certain soils and uses. A 
number of clover and grass mixtures for meadows and pastures on dilTerent soils 
are suggested. 

Cowpea ensilage, T. 0. Crenshaw, Jr. {('onnlrif Gent., Of (1899), No. pp. 

124,12!)). —The method of 4*nsiling cowpeas is discussed and the value of cowi»oa 
silage pointed out. 

Kafir corn, C. K. MoQuarrir {Florida A{/r., 20 {1899), Ao. la, pp. 140, 117). —A 
popular article on growing Kafir corn in Florida. 

Review of literature on the culture of potatoes, K. ()(jiiai*ov ski {Svlak. Khoz, i 
£pe«oi\, 188 (1898), No, 0, pp, 041-072). 

Variety tests of potatoes in 1898, W. Hlitmich (SHehn. Lnndiv. Ztachv., n. aer., 
21 {1899), No. 0, pp. 02, 08). —A report on the results. 

Observations on the yield and starch content of several varieties of pota¬ 
toes, A. Girard {Ann. Sei. Apron., 1898, T, No. 1, pp. 40-82). —A number of varieties 
of potatoes were grown for 10 su<*cessive years and the yields and starch content of 
each variety for each year are reporttal. It was found that a dry season d«‘crea.s(‘d 
the yield but increased the starch content, while a wet season had the 0 ]#p 08 it(*. 
effect. The A^arietios rec-oinrnended, given in their order, are Uichter Imperator, 
Ked Skinned, Idaho, and Gcante sans l^areille. 

Importance of good seed in sugar-beet cultivation, 11. \V. Diedfrkjii (( I . S. 
Conanlar llpla. 1898, No, 218, pp. 451-424). —This article discusses sugar-1 >eot-secd 
production in Germany with relerenc^e to the. ne.e.ds of the American sugai'-bect 
grower, and advises ]»lanting seed of high grade and ])ure pedigre**. 

Distance experiments with sugar beets, F. Despre/. {Jour. Ayr. Prat., 1899, TI, 
No, 4, pp. 125-127), —It is concluded that the distance, between plants is a direct 
factor in the cost of producing sugar, hut that no fixed rule can he laid down, .as 
different distances are recpiired under different conditions. 

A new method of growing sugar beets for seed, H. Hrif.m (HI. Zuvkerriibvnbau, 
6 {1899), No. 1, pp. 1-4). —A general review of the different methods of growing seed 
beets, with an outline of a now method. 

Cultivation of sugar cane in the Bombay Presidency, J. W. Moli.ison and 
J. W. LkaHIER {Ayr, Lcdyei' {Ayr. atr., No, 25), 1898, No, 8, pp. 09 ),— Notes on the 
cultivation of sugar cane, with descriptions of varieties. 

The classification of wheat, A. Sempolowski {Dent. Landir. Preaae,20 {1899), No, 
12, p. 103), —A discussion of the classification of wheat and an outline of Eriksson's 
system of the classification of varieties. 

Investigations on the injurious effects of hail on wheat and barley, G. Kraus 
{Dent. Landw. Preaae, 20 {1899), No. li,pp, 137, 138; 15, pp. 149,150, fiya. 4). 

Plowing and harrowing, G, ITkuze {Jonr. Ayr. Prat., 1899, J, No. 7, p. 240 ).—A 
note on the important^*, of plowing and harrowing in connection with A^arious crops 
and rotations. 

The use of the land roller in plant culture, E. Woi.lny {FUhliny^a J.andw. ZAg., 
48 {1899), No. 2,pp. 47-50; S,pp. 85-91 ),— The results of experiments show that rolling 
cereal crops after certain stages of development materially decreases their produc¬ 
tive capacity, while the elfoct during the earlier stages of growth Avas less marked 
~and in 1 instanc e slightly increased the yield. Rolling the x)utato crop during the 
early stages of growth had a beneficial effect, but when the growth of the jilantB was 
advanced the results of rolling did not prove conclusive. The effects of rolling the 
potato <u'op varied with different seasons. In general, rolling deoreased the num¬ 
ber of diseased tubers. 
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The chemistry of the corn kernel, C. G. Hopkins (Illinoia Sta, Bui, 5S — Ahstraot^ 
pp. 4ffig, J ).—An abstract of Bulletin 53 of the station (see p. 844). 

Report on experimental manuring, J. A. Murk ay (Aberystwyth: University Col¬ 
lege of lS97j pp, SS), —Results of cooperative fertilizer experiments on grass, 

inaugel-wurzels, Swedish turnips, and turnips are reported. 

Fertilizer experiments with kainit, B. Sciiulxk (Jahrh, Agr, Chem, Vers, Stat. 
Breslau, 1S96; ahs. in Centbl, Agr, Chem., 28 (1899), No. 2, pp. 90-92 ).—The results of 
iiuiuerouB cooperative experiments on potatoes in different parts of Germany in 1896 
are reported. The yield was not increased to an important degree by kainit applied 
to the previous crop. Tlie starch was invariably decreased with the large applica> 
tions of kainit (1,781.4 lbs. per acre) and usually with the smaller applications (890.7 
lbs. per acre). 

Fertilizer experiments with potash salts, II. Wkiinrrt and A. Emmerling 

(Jahrh, Landwirtschafiskammvr, Schleswig-Holstein, 1897; ahs, in Centhl, Agr, Cheni,, 28 
(1899), No, 2, pp, 92-99 ),—Experiments of the same character as those of Schulze, 
noted above, h‘d to the conclusion that at>pIications of 890.7 lbs. of kainit per acre 
do not injuriously alfoct the starch content of ]>otatoe8, although the use of double 
this amount reduced the amount of starch. The economy of using larger amounts 
is considered doubtful. 

The latest information regarding the use of commercial fertilizers in beet 
culture, J. Stritesky (Neue Ztschr, liiihenz. Tnd,, 42 (1899), No, o,pp. 21-24), —A gen¬ 
eral discussion of the subject. 

Top-dressings of sulphate of ammonia and nitrate of soda, Kloepfkr ( Fiihling^s 
Landw, Ztg., 48 (1899), No, S, pp, 114-110; 4, pp, 138-142 ),—Sulphate of ammonia and 
nitrate of soda wen^ applied as a top-dressing to winter wheat In the spring, the 
sulidiate of ammonia being applied about the middle of March, while the nitrate of 
soda was applied about 1 month latc.r. Tin' rt'cords of 5 tests show that the use of 
sulphate of ammonia was more edective than the use of nitrate of soda. 


HORTICULTURE. 

Report of the horticulturist, J. Obaig (Canada Eoept, Farms BpU 
1897, jip. 90-109, 121-lHO, 7). —Descriptions arc given of 7 seedling 

black currants: Beauty, Standard, Success, Monandi, Oliinax, Star, 
and Winona, which after 7 years’ trial are believed to be superior to 
any commercial varieties of the same season. Tliese have been selected 
from about 150 seedlings iiroduced by W. Saunders in 1884. 

Ten American and 107 English gooseberries and a few hybrids have 
been tested since 1803. Few of the English varieties have succeeded. 
A table gives notes as to the hardiness and health of plants and the 
color of fruit for 05 varieties of gooseberries. The following varieties 
are recommended: lied Jacket, King of Trumps, London, Speedwell, 
and lliccardo. 

A test of thinning peiiches and plums, made by M. Burrell at St. 
Catharines, bntaiio, is reported. Three six-year-old Hyne Surprise 
peacdi trees were chosen; one was thinned June 22, one 10 days later, 
and the third left unthinned. On the thinned trees the fruit was left 
about 2 in. apart. At the time of thinning, the fruit on the tree first 
thinned was J to § in. long and on the tree thinned later, 1 to IJ in. 
long. Thinning was found to increase the total yield and the size 
of fruits and to decrease the amount of rot. Three trees of Moore 
Arctic plum were treated similarly to the peach trees. The results 
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gave the same iudicatious as the peaches though not so marked. The 
author says: “In both cases it will be observed that the early thinning 
bore the most profitable results, and it will manifestly pay to commence 
work of this kiiKUmmediately after the fruit sets.” A test of thinning 
apples and idums at the Central Experimental Farm emphasized the 
results obtained by Mr. Burrell. 

A series of trials of methods of storing ai>ples was conducted during 
the season of 189G-97, beginning in the fall and continuing until the 
last of »Tuly. The tests included 24 varieties of apples and were planned 
to test the following ixunts: Wrapped uuwrai)i)ed fruit, cellar vs. 
ground floor storage, and <dose ventilated i)a(ikagcs. ^‘Si)ecimeus 
wrapped in ])aper kept best, there were fewer rotten apples, and they 
lost least by eva])oration. The ground floor storeroom did not ])reserve 
them as well as the cellar. . . . The tight package preserved the 
fruit best in storeroom but not in cellar; per con Ira the ventilated did 
better in cellar than in storeroom.” Twenty-six varieties of apples are 
classified according to their kee])ing qualities. 

Kotes are given on some (over crops for orchards. Mammoth red 
and common red clover completely winterkilled in January, 189fl. 
Alfalfa fared somewhat better. It was noted that where mammoth red 
clover and alfalla plats overlai)ped, boti\ crox)s came through the winter 
better than where growing separately. The next fall plats were sown 
with ctover and alfalfa mixed in ecpial parts. Of the mixture the author 
says, “The one formed an appropriate comi)lement to th(‘ other, the 
spreading stools of the mammoth red covering the ground with a thick 
mat beneath the more slender and taller growing alfalfa.” 

Tests of 48 varieties of bush beans, 19 of pole beaus, 11 of Lima 
beans, 25 of celery, 5 of celeriac, 23 of cucumbers, and 23 of onions are 
reported in tables, a(i(^ompanied by brief notes. Cultural experiments 
were also made with a number of vegetables Seed of peas and beans 
was soaked 1 hour in solutions of nitrate of soda of ditterent strengths, 
1,2, and 3 oz. of the salt to 1 gal. of water, to ascertain the (ittect on 
germination and yield. With i)eas the percentage of germination was 
not affected by the treatment, but with the exception of one variety 
there was a regular increase in yield with the increased strength of 
solution used. The results with beans were too variable to justify con¬ 
clusions. 

A test of growing a number of varieties of celery in spent hotbed rs. 
eold frames is reported. The average weight per stalk of the hotbed- 
grown plants was 11 oz. while that of the cold frame plants was over 
1 lb. There was little difference as regards (juality. 

Sowing onion seed at various dates in the hotbed and transplanting 
the plants into the field was compared with sowing the seed directly in 
the field at various dates. Transplanting increased the total yield and, 
decreased the quantity of unmerchantable onions. 

Trial shipments of fruit (J^pt. Comr. Agr, and Dairying j Cana da j 
lSf)7^pt. 7^pp. 20^ Jigs. 2 ).—The results of trial shipments of various 
fruits from Canada to Great Britain are reported. The article gives 
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quantities of fruit shipped, names of shippers, varieties of fruit, freight 
charges, prices from some sales, extracts from letters reporting on pears, 
peaches, tomatoes, grapes, and apples, with a report on shipments of 
apples, the average prices received, etc. Some of the conclusions are 
as follows: 

^^The value of tender fruits in Great Britain depends chiefly upon their condition. 
To insure the preservation of their condition at its best, it is necessary that a suita¬ 
ble package should be used. It should be (I) strong enough to provide for safe 
carriage, (2) so constructed as to provide for thorough ventilation, (3) cheap, and (4) 
of a size convenient for handling. No one package is suitable for all kinds of fruit; 
but tbe package for tlie carriage of every sort of fruit should meet these require¬ 
ments. . . . Care should be taken in the handling of all tender fruits to prevent 
bruising. The sorting and wrapping should be done in such a way as to involve the 
least possible handling of the fruit. If the fruit can be cooled before it is sorted 
and wrapped so much the less will be tbe risk of injury. The packing of the fruit 
should be done in such a way as to keep it firm in the package. An excess of pack¬ 
ing, in so far as that prevents circulation of air, is objectionable. Some kinds of 
packing are liable to become moldy from the dampness caused by evaporation from 
the fruit. Paper and excelsior packing are of that sort. . . . All tender or soft 
varieties of fruit should be cooled as quickly after it is picked as is practicable. 
For long keeping they should be cooled to a temperature between 36 and 40^ F., as 
warm fruit generates heat by the changes which proceed in it. . . . !Packages con¬ 
taining warm fruit should never be loaded close in a railway car in warm weather. 
If a refrigerator car be used, well iced, tbe generatiou of heat in cases of warm fruit 
will more than counterbalance the cooling power of the ice. The fruit will continue 
to ripen and decay will begin. . . . 

*ni!arly ripening and soft varieties of apples should be packed in ventilated bar¬ 
rels or boxes and sent in cold storage. Otherwise a largo proportion of them are 
likely to arrive in a slack and wet condition and to be sold for a price which can 
entail only loss. . . . The later and firmer varieties of apples can be shipped safely 
if cooled below 60® F., packed in ventilated barrels, and carried in the holds of 
steamships provided with air ducts for causing thorough ventilation. . . . Less 
attention is paid in Great Britain to tbe variety of pears than to the soundness and 
nice appearance of the fruit. Pears of a typical and regular shape are wanted and 
from a medium to a large size. From the trial shipments it appears that a large 
trade can be created at prices which will be remunerative to the growers here. . . . 
Tender varieties of peaches, such as Crawfords, can bo shipped with safety only 
when the fruit is picked in a firm condition and cooled to a temperature of under 
40® soon thereafter. . . . Tomatoes can be shipped safely. The price that may be 
obtained regularly will depend so much on the supplies available from other coun¬ 
tries that no safe estimate can be made. Those varieties which are of medium 
size, smooth and regular in shape, solid, with small seed cavities, sell for the high¬ 
est prices. In the trial shipments last year tomatoes of small size were sold at 9«. 4d. 
per case, when tomatoes of large size at the same time sold for only 6«. 8d. per 
case. . . . Fruit intended for Great Britain should be picked when fully grown and 
when beginnin.i^to change color. If provision has not been made for the carriage 
of it in cold storage, the fruit should be picked and packed when of full size, but 
while still a green color and well glazed. . . . Each tomato should be wrapped in 
tissue paper or in a light, cheap grade of printer’s paper. They should be carefully 
packed stem end down, so that each one will be held firmly in place when the case 
is closed. It is doubtful whether a profitable trade can be developed in the ship¬ 
ment of plums from Canada. . . . From the quotations from letters of those to whom 
Canadian grapes were shipped last season it is evident that there is not yet a 
demand for them in Great Britain.’’ 
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The date palm, J. W. Toumey (Arizona 8ta. BuL 29jpp. 102-150, 
figs. 13 ).—Notes are given on the early history of the date palm, the 
history of the date palm and some of its seedlings in Arizona, the dis¬ 
tribution and present condition of the date palm suckers imported by 
the Department of Agrhmlture in 1890, of which 39 are now living, 
methods of propagation and growth, distinction of the sexes, the fruit 
of the date palm, which varies greatly in many respects, imports of 
dates since 1800, and insects and other enemies of the date, making 
especial mention of a scale insect (Parlatoria victrix) introduced on 
imported palms and considered the most serious enemy of the date 
palm in this country. An esi>ecial study is made of the climate to 
which the date palm is adapted. The idimatic conditions in countries 
where the date i)alm is native are stated and the conditions in southern 
Arizona studied comparatively. Tables are given showing the average 
annual precipitation and mean monthly maximum and minimum tem¬ 
perature at 3 stations in southern Arizona and G stations in northern 
Africa for a period of years. These show a great similarity between 
the climatic conditions of southern Arizona and the regions adjacent to 
the Sahara Desert. Not merely these theoretical considerations, but the 
experimental fact that date palms from both seedlings and imported 
suckers are now growing and fruiting satisfactorily in various localities, 
make it probable that date culture will, in time, become an important 
industry over considerable areas of the interior arid region of the 
Southwest, of which southern Arizona may be considered the center. 
As an ornamental tree the date palm flourishes as far north as San 
Francisco and southern Colorado, but produces fruit of value only in 
arid regions where the air is dry and summer heat intense. Abun¬ 
dance of water within reacdi of the roots is necessary to the fruit’s per¬ 
fection. In a comparative study of the soils of the date regions of 
northern Africa and southern Arizona, it is found that both possess 2 
essential features for. date culture, namely, paucity of humus and 
abundance of alkali. 

Results of experiments in the cross fertilizing of plants, shrubs, 
and trees. W. Saunders (Canada Expt. Farms Rpt. 1897, pp. 60-67, 
69, 70, figs. 16 ).—This article was read before the British Association 
for the Advancement of Science, August, 1897. The writer reports 
work which was begun in 1868 and has been continued at intervals 
since then. 

American varieties of gooseberries were crossed with European vari¬ 
eties with the object of improving the size and quality of the fruit, and 
obtaining varieties unaffected by mildew, which damages the European 
sorts so severely. Of several hundred seedlings, Pearl and Bed Jacket 
have become popular sorts both in Canada and the United States,. 
Attempts to cross the European gooseberries with the wild smooth 
gooseberries (Ribes oxyacanthoides) were unsuccessful. With the wild 
prickly gooseberry (R. cynosbati), a number of interesting hybrids were 
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obtained having tiie habit of growth of the wild sort but with fruit 
improved in size and quality. 

Hybrids between the white currant (K. ruhruni) and the black currant 
(JK, nigrum)^ and between the latter and the cultivated gooseberry (jB. 
gro88ularia)j were obtained. Of the latter, 28 are still under trial. In 
all these hybrids the black currant was used as the pistillate parent. 
The hybrids have the thornless branches of the black currant, but as 
regards the leaves, dower clusters, and pistils are intermediate between 
the 2 parent forms. Hybrids of the cultivated blai^k currant and the 
western wild black currant [R. floridum) have characters more or less 
intermediate between the 2 ])arents, and some of them appear worthy 
of cultivation for their fruit. 

About 400 hybrids of native and imi)roved American grapes from 
pollen of European grapes were secured. Many of them were not 
hardy; some lacked in vigor, some in (piality of fruit, and many others 
bore only staminate flowers. Only a few of tliese are worthy of culti¬ 
vation. One of them, tlie Ivensington, is esi)ccially productive, has 
the vigor of growth, character of foliage, and hardiness of tlie American 
grape Clinton, and its fruit is intermediate between the Clinton and the 
Euro]>can Huckland Sweetwater. Hybrids of the Ameri(5an grape 
Concord from pollen of European sorts have the long, leathery, downy 
leaves of the former, with fruit very variable in ai)pearan(te and quality. 

Crosses of red raspberries were all tender and unhealthy. Twenty- 
four hybrids of the black raspberries [Uubus occidenialis) with pollen 
of the red raspberry (R. Htrigosus) were obtained. All the seedlings 
rooted from the tips, though less freely than the black raspberries, and 
a few i)roduced an occasional sucker similar to the red raspberry. The 
fruit was larger than either parent, of a dark ])urple color, and com¬ 
bined the flavor of the 2 i)areuts. Most of the efforts to (toss the red 
raspberry with the blaiikberry (R, vUIohuh) were unsuccessful. In sev¬ 
eral cases seeds were produced, but only part of them germinated and 
the seedlings were very weak. 

Attempts to hybridize apples and pears were unsuccessful. The 
same was true of attempts to cross the plum with the peach and the 
plum with the cherry. Crosses of different classes of cherries were 
only partially successful. Attempts to c.ross the sand cherry {Prunus 
pumila) with various varieties of the cultivated cherries failed, but a 
single cross of the sand cherry and the wild plum {Prutms americana) 
was successful. In foliage the hybrid is intermediate, resembling most 
the plum. A number of crosses have been secured between the more 
hardy cultivi^ed apples and crab apples and the small Siberian crabs 
(Pyru8 haccata and P, haccata prunifolia). The hybrids vary consider¬ 
ably, some resembling one parent and some another. None have yet 
fruited. 

Hybrids of the Japanese barberry (Berheris thtmhergii) and the 
purple barberry (B. vtUgarispurpurea) were intermediate between the 
parents in character of thorns, leaves, flowers, and time of blossoming. 
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Attempts to hybridize wild aud cultivated species of verbena and 
aquilegia were successful. With the latter many distinct intermediate 
forms were obtained. Similar attempts with wild and cultivated gera¬ 
niums were unsuccessful. 

The author also reports results of work with various cereals and 
peas (B. S. K., 10, p. 835). 

Horticultural conditions in Europe, L. II. Wxumy (Rural Nmv Yorker, US {1899), 
No. S559,pp. 93-9rj). 

Practical arboriculture, Tkoncet and DELlfcGE {Arboriculture pratique. Farin: 
Librairie Larousscj ISOSy pp, 103y JitjH. 190 ).—A popuLir work. 

Report of the horticulturist of the experimental farm for the maritime 
provinces, W. S. JIi.air {Canada Kxpt. Farms Rpt. 1897y pp. 3x^8-306). —Lisls of 
varieties of various fruits iiud ornanioutal idants planted at tlio farm are given, 
together with a brief note on the present condition of eacli. Notes ai'o given on tlie 
best varieticis of a number of garden vegetables tested at tlie farm. 

Vegetables, flowers, fruits, shrubs, and trees at the experimental farm for 
the Northwest Territories, A. Mack ay {Canada Expi. Farms Itpt. 1807y pp. 3S0^39Sy 
pi. 1). —Notes and tabular statements regarding varieties of the plants named aboye 
are given. 

Fruits, flowers, vegetables, shrubs, and trees at the experimental farm for 
Manitoba, 8. A. Bedford {Canada Kxpt. Farms Rpt. 1897y pp. 33G-393y pt. 1). —brief 
notes and tabular statmnents in regard to varieties of the above plants are given. 

Truck farming, K. 11. 1’RICE {Florida Farmer and Fruit Urowery n. ser.y 11 {1899)y 
No. Gy pp. Sly S3 ).—Cultural notes on the cantaloupe, tomato, Irish x>otato, cabbage, 
snap bean, and 8w<‘ot ])otato, ^Yhich are stated to bo among the vegetables that can 
b() grown with profit in the coast regions of Texas and bear shipping a long way. 

The vegetable garden, L. J. TroN(JKT {Le jardin potager. Paris: Librairie 
LaroussCy ISOSy pp. ISly Jigs. 190). —A impular wcu*k. A number of the illustrations 
are Htliographed in colors. 

The forcing of vegetables, N* lUTTTKunACii (Amer. Card.y 20 {1899)y No. 317ypp. 
12ly 133 ).—A continued article giving iiractical directions for the forcing of 
vegetables, together with lists of varieties adapted to this purpose. 

The eggplant (Solanum melongena), A. Zkaja {Chem. Ztg.y 21! {lS9S)y No. 92y p. 
973yfig8. 3). —Notes on the size, morphology, and culinary preparation of the fruit 
of the eggplant. The chemical analyses of 6 sam])les are tabulated and these are 
compared with analyses of fruit grown from Japanese seed, which latter contained 
more water. Notes are also given on the extraction of the coloring matter from the 
outer layer of the fruit. 

The evolution of our native fruits, L. 11. Bailey {New York: The Macmillan Co., 
1898, pp. 473yjlgs. 123).~-T\\\i^ is a companion volume to the author’s Survival of the 
Unlike, and endeavors to show how leading tyjms have come to bo. The siibjeots 
treated are: The rise of the American grape, the strange history of the mulberries, 
the t*volution of American plums and <*herrie8, the native ai»ple8, the origin of Amer¬ 
ican raspberry growing, and the evolution of blackberry and dewberry culture. 
Various ty])es of berry-like and tree-like fruits more lightly touched upon are the 
gooseberry, native currants, juneberry, buffalo berry, elderberry, high-bush cran¬ 
berry, cranberry, strawberry, ])ersimmon, custard apple, thorn apple, and nut fruits. 
In each case the native species, their distribution and feral variations are discussed. 
These cousiderations furnish a key to the origin of many of the cultivated races. 
Other races are traced back to their origin as a stray seedling, or a hybrid, feral ol* 
otherwise. Much prominence is given to the work of those pioneer ex])erimftnter8 who 
have been most instrumental in the amelioration of native fruits. The work thus 
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partakes not a little of the nature of historical narrative, and interest in this nar¬ 
rative is much enhantred by the anthor^s lucid and entertaining style. Appended to 
the description of the American grape are a synopsis of the American species of 
grapes and a bibliography of American grape literature. Much attention is given 
to the analysis of the complex relationships existing within the genus Prunus. The 
author’s study of the American Rnbi has brought to light a surprising confusion in 
the nomenclature of the blackberry and dewberry group. Ho has ]>ersonally identi¬ 
fied the typo specimens of this group in European herbaria, and has thoroughly 
revised the nomenclature to agree with them. 'I'he concluding chapter of the book, 
general remarks on tlio improvement of our native iruits, is a reprint with minor 
modifications of a paper originally contributed to the 18% Yearbook of this Depart¬ 
ment, pp. 2i)7-301 (E. S. R., fi, p. 558). In tracing the evolution of the native American 
fruits the author Inis brought to light many Tacts of great historical interest and 
has called attention to the opportunities that aAvait the explorer in the field of his¬ 
tory of agriculture. 

A new fruit (Salpichroa rhomboidea), F. W. Bukhuidgk {Sci. Amer, Sup., 47 {1S99), 
No. taO'iyp. 19:i97). —This fruit, which is also known as Withamia and belongs to the 
Solana<;ea*., is said to be ovoid, about the size of a small olive, the skin being, when 
ripe, pale yellow, and filled with soft pulp and seeds.” It is said to taste ^Mike u 
combination of nectarine and ])ineapple, with a dash of melon thrown in.” It is 
believed that the fruit will never become of much economic value. 

Fruits at the experimental farm for British Columbia, T. A. Shaupk {Canada 
Expt. Farms lipt. is97y pp. 420-493). —Data, in regard to varieties of various fruits are 
given in notes and tables. 

Fruits, H. Benton {Alabama Canehrake Sta. Bui. tS, pp. 12-15). —A list of fruit 
trees planted on the station grounds. (Certain varieties of apples, pears, and grapes 
are recommended as especially adapted to the soil and climate. 

History of the Yellow Newton apple {Montana Fruit (irowery 3 {1399)y No. 37, 
p. 1). —Historical and descriptive notes. 

Report on plums, (I. Ves'i al ami F. (Iarcta {New Mexico Sla. Bui. 27, pp. 117^ 
132). —This bulletin gives directions for iduni culture. The subjects discussed are 
soil for plums, the best stocks for ]>lums, idanting the orchard, the best time to plant 
trees, arrangement of tre(‘8 in the orchard, cultivation of the orchard, irrigation of 
the orchard, pruning, thinning the fruit, fertilization of plums, and selection of 
varieties. 

Varieties of the domestica group are principally planted in New Mexico. The 
American and Japanese groups do not succ.eed, on account of the late spring frosts, 
the almost certain occurrence of which is a determining factor in the selection of 
varieties. Descriptions are given of varieties that have fruited in the station 
orchard, together with tables showing the dates of blooming the last four years; 
and another table shows the maximum and minimum temperature during the bloom¬ 
ing period. A number of varieties not in the station orchard ai’e recommended for 
trial throughout the Territory. 

Olive culture, /. E.sprjo {Cultivo del olivo. Madrid: M, (1. Hernandez, 1398, pp. 
228).—In addition to treating of olive culture, notes are given of the insect and plant 
parasites and moans for their repression. 

The peraimii^ou, J. C. Whitten {Fruitman’s Guide, 7 {1899), No. 157, p. 14). —Notes 
on the variability, marketing, use, and propagation of this fruit. 

Modern viticulture, G. De Duhou ( Viticulture modeme. Paris: Librairie Laron see, 
1898, pp. 156, figs. 100). —A popular work. • 

Summer irrigation of grapes, G. Barba {Prog. Agr, et Vit. {ed. Vest), 20 {1899), 
No, 2, pp. 46-54; 5, pp. 149-158, figs. S; 7, pp. 202-207). —Winter and spring irrigation 
have long been practiced to destroy phylloxera. In this article the advantages of 
summer irrigation are discussed and methods and appliances are described. 

Subwatering and dry air in greenhouses, .1. C. Arthur {Amer. Florist, 14 {1899)* 
No. 559, pp. 850-852, fig. 1; Florists’ Exchange, It {1899), No. 7, pp. 166, 167), —The 
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eHsential featuren of what is believed to be at y)reBeni the most perfect system of 
Bubwateriug are presented. 

Ornamental plants for Maine, W. M. Munson {Maine Sta. Bui, 46^ pp, This 
is a popular bulletin, calling attention to the importance of ornamentation of rural 
homes. In determining what to plant, points to be considered are liardiness, season, 
habit, beauty of foliage, flower, and fruit. The use of native plants so fur as possi¬ 
ble is recommended, and a number of such are mentioned with the peculiar orna¬ 
mental adaptabilities of each. For beauty of foliage the golden elder, the golden 
syringa, the purple berberry {Spirwa ihunhertjii), and stag-horn sumach are recom¬ 
mended. Among shrubs valuable for ornamental purposes on account of their fruit 
are mentioned the Tartarian honeysuckle, the strawln'rry bush {Euonymus)^ Rosa 
ruyosa, snowberry (Symphoricatpos), high-bush cranberry ( rihurniim opulus), black 
alder or winter berry {Ilex vevticillata). Some of the ornaniental trees that are 
adapted to the south central part of Maine are various specie s of the elm, maple, 
beech, chestnut, linden, birch, poplar, and oak. Among th<^ most valuable shrubs 
are the spirjca, lilac, viburnum, and mock orange-. Several plants of little or doubt¬ 
ful value are mentioned as such. 

How to improve home grounds, J. C. Blaik {Gardening, 7 {1800), No, 155, pp, 
169-171), 

The ornamental garden, L. J. Tronckt {Le jardin d^agrement, Paris: Lihrairie 
Laroime, 1808, pp, 180, figs, 150),—A popular work treating of floriculture in general. 
Descriptive and cultural notes on 750 species of cultivated flowers and shrubs are 
given. Many of the illustrations are lithographed in colors. 

Grafting tea roses for forcing {Florists' Exchange, It {1899), N^o, 0, p, >2^6, figs, 8 ),— 
Methods of grafting, with explicit directions for manipulation. 

Carnations ; notes on recent introductions ( Florists* Exchange, 11 {1809), No, 6, 
pp, 130-133, figs, 14), 

Indoor grown carnations, C. W. Johnson {Florists' Exchange, 11 {1809),No, 7,p, 
164; Amer, Florist, 14 {1899), No, 559, pp, 852, 853). —The author has obtained better 
results with carnations grown under glass the year round than by r<‘-sortiug to field 
culture in the summer months. His cultural methods are described. 

Seedling chrysanthemums, F. A. Waucjh {Garden, 55 {1899), No. 1421, p, 96, figs. 
2), —Notes on a collection of crysantheniums grown from seed said to have come 
from Korea. The blooms, which were single, or nearly so, are described. 

Crinum fimbriatuliun and its allies {Garden, 55 {1809), No. 1421, pp, 02, 03, pi, 
1), —An enumeration of the cultivated species witli liorticultiiral notes. 

Species of fuchsia {Garden, 55 {1899), No. 1420, pp, 74-76,pi. 1, figs, 7), —Botanical 
and horticultural notes. 

Violet culture, W. L. Minor {E'lorists' Exchange, tl {1809), No. 6,p. 146). —Notes on 
the methods of a successful grower. A feature of the m(^tln»<I is the sterilization of 
the soil, accomplished by distributing steam through common laud tiles. 


FORESTRY. 

Report of the foreman of forestry, W. C. Maooun (Canada Expt 
Farms Rpt. 1897,pp. 317-1172,pi. 1 ).—A report is given by the foreman 
of forestry in which the present state of the forest belts at the central 
experimental farm is described, the progress of work in the arboretum, 
the planting of ornamental trees and shrubs, and lists of 100 of the hard¬ 
iest and most ornamental species are given, together with a list of 100 of 
the best species and varieties of perennials for outdoor growing. Notes 
are also given on hedge planting with a list of hedge plants growing 
at the farm, and notes on the condition of and the work in cM)unectioii 
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with the ornamental grounds. In connection with the forest belts the 
best results have been obtained with black walnut, white pine, Euro¬ 
pean larch, white ash, Scotch pine, and canoe birch. Each of these 
species of trees seems to be adapted to certain conditions of soil culti¬ 
vation or exposure. 

The twenty-sixth convention of German Foresters (Ztschr, Fomt u. Jafjdw., fil 
{ISOO)^ No. pp, 99-109), —Notes are given on the meeting of the German foresters 
lield at Breslau, August 23-26, 1898. 

Forestry in Minnesota, S. B. Grickn (Minnesota Forestry AssomaiioVf 1S9S^ pp. 
pis. 60, figs, 47), —This handy little hook was prepared specially for classes in for¬ 
estry in the School of Agriculture of the Univtirsity of Minnesota, and is an elab¬ 
oration of lect ures and notes which the author has used in teaching the elementary 
principles of forestry. The different subjects treati‘d are embraced under the 
following heads: Trees and tree growth, forest inlluences, tree idanting, forest 
management and rate of increase on trees; durability and fuel value of wood; 
proi>agation, nursery work, injuries to tree growth, and descriptions of the trees of 
Minnesota. 

Tree planting in Nebraska, K. F. Stephens (Forester, 4 (1S9S), No. 12, pp. 
250-252). —Some of the jiroblems of tree planting in this State are mentioned and 
directions given for the proper planting of forests. The varieties of timber best 
adapted to the conditions of this region are discussed. The author thinks that it 
will be possible to make the growth c»f timber over the entire State entirely prac¬ 
ticable. 

The San Gabriel forest reservation, J. II. Bahukr (Forester, 4 (1S9S), No, 12, pp, 
240-244), —A brief description is given of this important forest rt‘8ervation in south¬ 
ern Califoniia, and the <lifferent forms of arborescent vegetation are enumerated at 
some length. The principal shrubbery and aborescont vegetation of ihe canons 
and mesas are described, and it is stated that the suinmits of the ranges are practi¬ 
cally unbroken coniferous forests, the principal trees, in order of tlnur numerical 
im})ortance, being: Finnsponderosa, P. lamhertiana, P, coulteri, Lihoeedrus decurrens, 
and Pseudotsuga ma<n'ocarpa. 

Forests in their relation to irrigation, II. Michklson (Forester, 5 (1S09), No, 1, 
pp, 9, 10). —The results following the destruction of the forests in the Ebro and 
Volga valleys are reported and a comparison is drawn between the conditions now 
existing in C(dorado and the abov e localities. 

Growth of Acacia moUissima in California, .7. B. Davy (Hard. Chron., 3, set,, 24 
(1S9S), No, 606, p, 108), —A report is given of a spontaneous 8i‘cdling of this tree 
which sprang up in the Botanical Gardens of the University of (hilifornia in 1895. 
In the 3 years, without receiving Jiny special care or cultivation, the tree attained a 
height of 31 ft. with a spread of 21 ft. The trunk was 6 in. in diameter 8 in. from 
the ground. It dowered sparingly for the drst time in the spring of 1898. 

Selection in forestry, A. Cikslar (Centhl, Gesam, Forstw. Wien, 25 (1899), No, 2, 
pp, 49-74, figs, S), —Experiments are reported with seedlings grown from seed of dif¬ 
ferent origin. 

Thinning of woods, .1. Nisrkt (tJour, Ikl, Agr, ILondon^, 5 (1898), No, 3, pp, 292- 
299), —The prii^.iples underlying proper forest thinning and directions for thinning 
various kinds of forest growth are given. 

The destruction of seed of oaks and pines by Gastropacha querous, Altum 
(Ztschr, Forst u, Jngdw., 31 (1899), No, 1, pp, 35-44), —^Notes the destruction of these 
seeds in the ground and suggests means for preventive measures. 

Concerning the multiplicity of forms in Picea ezcelsa, C. SchrOter ( Vrtljsohr, 
Naturf, Gesell, Zurich, 43 (1898), No, 2-3; ahs. in Centhl, Gesam. Forstw. Wien, 25 (1899), 
No. l,pp. 21-23). 
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The eflfect of aqueous solutions upon the germination of fungus 
spores, F. L, Stevens {BoL Gaz., 2G ( 1898)^ No. pp. 377 - 406 ^ Jig. 1 ).— 
The primary object of the investigations here reported was to ascertain 
with some degree of accuracy the strength of various solutions which 
are necessary to prevent fungus growths. The bearing of this (pies- 
tion upon the relation of a fungicade to its efliciency is apparent, and 
it seems important to study the principles underlying tlieir fiction. By 
means of the vanTieghem hanging drop, cultures were made of Botrytis 
vnlgariitj Macroaporium sp. from the fruit of Datura tatuloj Glocospo- 
riim viusarunij Uromyves caryophyllhius, and Denicillinin crustaceinn. 
The methods of the experiments are fully described and the difterent 
cliemicals used are enumerated. The solutions used were made by 
adding the molecular weight of the salt or acid taken in grams to 1 
liter of water. In all more than 1,500 cultures were made, from which 
the author deduces the following conclusions: Mercuric chlorid is the 
strongest chemical used in its toxic effect ui)on fungi, while imtassium 
cyanid is remarkably weak ctonsidering its great toxic action on animals. 
Various fungi offer different resistance to [misons, and the limits of 
resistance may vary in the same species. Ahxdiol and sodium chlorid 
seem to have a stimulating effect. 

In general the results obtained accord with the theory of hydrolytic 
dissociation. A chemical may be twice as powerful as another against 
one fungus, but may act upon another in an entirely different ratio. 
The si)ores of fungi are much less susceptible than the roots of seed¬ 
lings. Bordeaux mixture, as ordinarily formed, contains far more 
copper than would bo necessary if dissociated inlD copper ions. The 
cathions Ug, 11, and On and the anions ON, 0rO4, Or:j() 7 , and Oil are 
Ijoisonous, while the halogen anions are not poisonous. 

IJromycos offers the greatest range in its suscei)tibility to poisons. 
Secondary spores of anthracnoses increase in abundance under the 
adverse conditions of a toxic solution. Spores protected by actual 
contact with others may germinate and the tube grow in a solution 
which would have prevented the germijiation of the spore had it been 
in contact with it. Teculiar knotty or twisted hypha» freciuently result 
from the attempt to grow in a poisonous solution. A si)ore may be able 
to germinate and grow slightly in a solution in which it is unable 
.to attain its full development. Potassium permanganate at certain 
strengths acts as a selective stain, differentiating the uredo from the 
teleutospores of Uroniycvs caryophyUmus. 

Bread may be moistened with a solution which will prevent the ger¬ 
mination of the spores, but after evaporation of the solution the spores 
can then grow. An occasional spore may germinate and grow per-, 
fectly normally in a solution which prevents hundreds of normal spores 
around it from germinating. Penicillium in a nutrient medium offers 
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greater resistance to poisons than do any of the other fiingi investi¬ 
gated. Uromyces does not diminish in vigor of growth with the increased 
strength of the poisons, but it does diminish in the percentage of spores 
which germinate. 

Influence of wet weather upon ‘parasitic fungi, B. D. Halsted 
{Proc. Amer. A%soc. Adv. ScL, 47 {1898)y pp. 416 ).—The author states 
that there is apparently some connection between weather and the 
occurrence of parasitic fungi. During 1898 the month of May was 
remarkably wet and the following June brought an abundance of para¬ 
sitic fungi. Among these were the rusts of hollyhock, cedar, and man¬ 
drake; smuts of lily, spring wheat, and oats, and peach leaf-curl fungus. 
It is stated that the year 1889 was noted for its wet summer and also 
for the destruction of potatoes by rot. In 1897 July was phenomenal 
for its heavy precipitation, 11.42 in. This was followed by a serious 
outbreak of potato rot, causing a wholesale destruction of the tubers. 
Phylophthora phaseoli was discovered in the wet summer of 1889 and 
reappeared destructively in 1897. The records of the New Jersey 
Station show that both the wet years mentioned were noted for the 
abundance of black rot of grapes and rust of apples. In 1894 the grow¬ 
ing season opened with a wet May and closed with a rainy September. 
There were long periods of cloudy weather and often it was hot and 
showery. This year witnessed an unprecedented outbreak of fire blight 
of apple, quince, and pear. In 1896 there was a rainy June and July 
and during this period the asparagus rust made its appearance in the 
eastern United States to an alarming extent, and in 1897 it was even 
more abundant. There are not sufficient data for safe and substantial 
generalizations, but heavy rainfalls in spring seem to induce rusts in 
grains and orchard and garden crops, and the fire blights of fruit trees. 
Midsummer precipitations favor the decay of fruits, particularly the 
stone fruits, and the rotting of potatoes. Eainfall does not express all 
the meteorological conditions that need to be taken into consideration 
in this connection.” 

Concerning the etiology of some diseases of cultivated plants, 

Y. Oarvara (Stas. Sper. Agr. Ital.^ 30 (1897)^ No. 6, pp. 482-507 ).—^The 
author gives extended observations upon what he terms the tuberculo¬ 
sis of the grape, necrosis of grape stems and shoots, necrosis of mul¬ 
berry, and tuberculosis of the peach. All these diseases are said to be 
of bacterial origin. The author claims to have isolated the organisms, 
cultivated them on artificial media, and produced the diseases by inocu¬ 
lation from ijultures. 

Tuberculosis of the grape is said to greatly resemble olive tuberculo¬ 
sis, but may be distinguished by the greater number of small tubercles. 
These tubercles form in groups under the periderm, causing protuber¬ 
ances, resulting in the breaking of the cortex. This takes place espe- 
^ chilly near the nodes bearing the bunches of grapes, and when the vine 
becomes old the branches are nearly surrounded by them. The affected 
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plants bear sickly lookiiii^ leaves of a yellowish-green color. The nodes 
where the tubercles are formed are 2 or times their normal size. The 
organism causing this disease is 1 to 2 l in length, cylindrical, with 
rounded ends. It grows more rapidly upon gelatin than on agar. 
Comes is said to liave identified the organism as Bactermm gummis^ 
but the authoi* considers it identical with Ihicilluft ampelopsorw. The 
disease is thought to be i)rox)agated (juite extensively through the 
roots, which were observed to bear numerous excrescences. 

The necrosis of the grapevine is said to be the same disease as that 
called mal neroj or bacterial gummosis. It is characterized by the 
sickly appearance of the shoots of the |)resent year's growth, which are 
also much shorter than healthy ones. They are of a yellowish color, 
with characteristic gangrenous black uhters at the point of connection 
of the shoot with the vine proper. These ulcers are sometimes of a 
circailar form, but more often extend in long narrow strii)s half the 
length of the iuternode. Accompanying these there is a deiu’ession or 
corrosion of the tissues, the woody liber and even the pith being 
affected.* The leaves b(‘come yellow and wither and the bunch^\S of 
grax)es are arrested in their develoxnnent and completely drietl up. 
The bacterial origin of this disease is said to be well establislmd, and 
according to the author is Bacillus vUlronis. Cultivated on gelatin the 
bacillus is 1 to 2 /i in length. It |;)ossesses considerable vitality, since 
cultures remained alive all winter in the laboratory where the tempera¬ 
tures varied from 4 to 25^ C. Six successful inoculation cxx)eriments 
with the organism are reported. Close pruning and suli)huring the 
bunches of gra[)3S with eciual parts of sulphur and lime, after which 
the vines are sprayed several times with Bordeaux mixture, is said to 
be eflicient in arresting the disease. 

Necrosis of mulberry trees has received considerable attention on 
account of its destructive nature. The author has isolated 2 bacteria, 
one of which is x»robably Bacillns cubouianns and the other a new 
sx)ccies to which the name B, inori’carnctis is given. Both organisms 
have been cultivated on artificial media and their characteristics are 
describe<l. 

The x)each tubercadosis is said to be caused by Clostridium persiew- 
tuberculosis^ a new sx)e(;ies of bacteria, the (diaracteristics of which are 
described at some length. The disease, which has occurred quite 
abundantly in the vicinity of Bavia, is characterized by the x^resence 
of tubercles upon the branches of 1 or 2 years’ growth, but are rarely 
found on older ones. They are of globular or flattened globular form, 
1 or 2 cm. in diameter. At first they a])i)ear as slight x>i*otuberanccs, 
corresi)onding ordinarily to the first apx^earance of a bud, and they 
cause the ex)idermis to be raised, constituting a sort of hyi)erx>lasm of the 
cortical i)aren(5hyma. The i>resence of these tubercles usually kills the 
branch, although it may survive until the second year. The tissues 
affected are not confined solely to the bark, but extend to the woody 
17950—No. 9-5 
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cells, which become more or less transformed. This disease in the 
orchard examined was exceedingly abundant, and the small tumors 
were found on 30 out of 50 trees and in a few hours as many as 500 
atfected branches were cut out. The ]>each tubenmlosis has freciuently 
been confused with the bacterial guminosis of poinaceous fruits, but 
the author maintains that they are very distinct. It is said that by 
pruning the course of this disease may be arrested, although no experi¬ 
ments are reported where its efficiency has been tested. 

Fungus diseases, »1. Ohaig {Canada Expt. Farms Rpt. 1897^pp. 110- 
120 ).—Kotes are given of a number of the more common parasitic dis¬ 
eases of cultivated plants, and exi)eriment8 are reported on the (‘fleet 
of shading on the production of gooseberry mildew. The i>lants were 
shaded by jdanting hills of coni on the south, east, and west sid(‘s of 
the gooseberry plants. The results obtained seem to indicate that the 
shading redimed the amount of gooseberry mildew, and this experi¬ 
ment is to bo repeated on a more extensive 8(;ale. 

Attention is (jailed to the attack of Heterosporium (jracile on spc‘ciea 
of cultivated iris, and applications of Bordeaux mixture aie recom¬ 
mended as a iireveiitive treatment. 

A dry rot of apples which is said to be caused by a fungus closely 
resembling PenicilUum glaucum is briefly described, 

A peach disease which has been observed for several years is 
described, the characteristics of it being abnormally thickened annual 
shoots; a marked increase in the buds; tufted broom-like growths 
involving a single twig or branch, or sometimes even the entire toj) of 
the tree, the color of the foliage being somewhat lighter green than 
normal and the leaves much narrower and contorted. The symptoms 
of this disease are somewhat like those of peach rosette, and specimens 
submitted to the Division of Vegetable Physiology and Pathology of 
this Department were identified as resembling rosett(j, but no positive 
opinion was given. On account of the serious nature of this disease 
the author recommends the cutting and burning of all affected trees. 

A serious grape disease has been under obs(U’vation for several years. 
The affected vine may be recognized by the leaves, which become light 
yellow ill color; the canes are shortened and the tendrils often abor¬ 
tive. The root system is very imperfect. Microscopical examination 
of affected plants did not reveal any fungus, bacteria, or insect that 
could be positively identified as the cause of this disease. Assuming 
that the trouble may be due to a lack of nutrition, a serms of experi¬ 
ments has been begun with different fertilizers and these will be con¬ 
tinued for iKome time. 

Experiments for the control of potato scab were conducted in which 
2 varieties of potatoes were treated with various fungicides. The ones 
used were corrosive sublimate, kainit, nitrate of soda, potassium sul- 
phid, sulphur, formalin, and lysol. The results obtained by these 
experiments showed that there was a marked difference in the 2 varie¬ 
ties in their susceptibility to the potato scab, one variety being affected 
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very little, while iu the other 90 per cent of the tubers of the checked 
plat were affe(;ted by the scab, lii these experiments thelysol solution 
gave the best results, followed by corrosive sublimate. The use of for¬ 
malin gave very unsatisfactory results, (juite at variance with the 
results of J. C. Arthur at the Indiana Station (E. S. R., 9, p. 456). 

Brief notes are given of the injury done to roses by growth of mucor, 
and on the leaf spot of cdery. 

Experiments were also conducted with the fungus parasite of the San 
Jose scale, IVoin which it api)ears that this i)arasite {Sphwrophila cocco- 
phila) can not be looked upon as a practical preventive of the scale in 
southern Ontario. 

Experiments were conducted with corrosive sublimate, kainit, nitrate 
of soda, potassium sulphid, formalin, and lysol for the prevention of 
bean anthracnose. One and one-half per cent solutions of lysol gave 
satisfactory results, followed by formalin and x>otassiuin suli>hid. If 
further trials of these fungicides shouhl corroborate the results given, 
lysol would sui)ersede copt)or sulphate as a i)reventive of bean anthrac¬ 
nose, as the results obtained are more satisfac tory than those in former 
experiments with copper sulphate. 

Rust in wheat during the dry season of 1897, D. Mo Alpine (A^r. 
Oa^. New Sonfh Wales^ 9 ( IH9S)^ No, pp, U21^ 1 i22 ),—Notes are given 
of a number of sxiecimens of wheat that were submitted to the author to 
ascertain the xiresence of rust. The season had been an exceedingly 
dry one and was considered unfavorable for rust growth, but the sx)eci- 
mens showed the x)i‘^s^5nce of a few rust x>ustules and associated with 
them were 2 sax)rox3hytic fungi (CJadosporium herharum and Septoria 
glnmarum). 

As bearing on Eriksson’s hypothesis (E. S. R., 9, p. 118) of the exist¬ 
ence of a symbiotic mycoplasma iu wheats whereby the rust is carried 
from one croj) to another, the author states that he grow seed of 10 
varieties of wheat that had been sent him from Sweden by Eriksson 
and although they were all attacked by either one or both of the native 
8x>ecies of rust, they were entirely free from the yellow rust {Puccinia 
gkimarum),, the rust which attacks wheats most severely in Sweden. 
This evidence, though not conclusive, on account of the fact that the 
variety of wheat w as selected as one resistant to the yellow rust, seems 
to be somewhat ox^xiosed to the theory advanced by Plriksson. 

The treatment of sooty mold (fumagine), L. Degrully {Prog. 
Agr. et Vit,^ SO { 1898 )^ No. r}2,^pp, 719 - 751 ). —The author mentions various 
attemx>ts to control this disease. Among the winter treatments recom¬ 
mended are spraying with kerosene emulsion and the use of sulphuric- 
acid washes. It is stated that during the past season in Gironde a solu¬ 
tion composed of water 100 liters, fat lime 20 kg., and crude x^etroleum 
10 kg. was used. Another formula said to have been used with success 
was crude petroleum 5 kg., crude naxdithaline 8 kg., quick lime 25 kg.,* 
and water 100 liters. The author believes that the absolute efficiency 
of these solutions has not yet been established, and has made arrange¬ 
ments to have them tested on a greater scale. 
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Notes on Stewart’s sweet-corn germ (Pseudomonas stewarti), 

E. F. Smith {Proc. Amer. Assoc. Adv. ScL^ 17 {1898)^ pp.4^2--i:2G ).—The 
author reports having received from F. O. Stewart, of the New York 
State Station, in 1898 pure cultures of the organism, which had been 
described as the cause of a diseaseof sweet corn (E. S. Il.,9, j). lOoO). He 
states that with some cixceptions, as far as he has studied it the organ¬ 
ism possesses the characters assigned to it by Stewart, and some others 
which will helj) to readily distinguish it. The behavior of the organ¬ 
ism on various media is fully described. It seems to be an undescribed 
form, is motile by a single polar llagellum, and has been designated 
Pseudomonas steicarti^ ii. s[). The following synopsis of characters is 
given: 

Tiiodium-sizeU rod rouiidod at tho ciuls and inotil<‘ l)y moans of oiio polar lla¬ 
gellum, size 0.5 to 0.0 l)y I to 2//, no sporen observed; found in enormous numberH in 
the vasfular Imudlea of corn (Xm mays) associated with a destructive disease of 
wbicli it is probablj’^ the cause; color in the host plant and in culture media yellow 
(bull" to triiromo or ocher, occasionally a pale, dirty yidlow); aerobic and facultative 
anaerobic; grown in all ordinary eiiltun'media; bears alkali well (soda); andi)lant 
acids extremely well; grows luxuriantly in Uschinsky’s solution; growth enor¬ 
mously stimulated by cane sugar, grape, sugar, and galactose; growth notfavon‘,dby 
5 per cent doses of lactose, maltose, dextrin, mannite, or glycerin in nutrient starch 
jelly; diastatic action feeble, i. e., able to obtain food from starch only with much difli- 
culty; produces alkalies in all sorts of media and acids in the presence of grai )0 and 
cane sugar; reduces litmus slowly; does not liquefy gelatin; does not li<iuefy I.oef- 
ller’s blood serum; grows well at summer temperatures of 25 to 50^ does not 
die out <xuickly in culture me<lia; d<»esiiot produce gas; sensitive to light; occurs in 
New York and Michigan, and may be looked for in all parts of tho TTnited States.^’ 

The time for treatment of black rot in southeastern France, 

J. FeurAUD ( Compt, Hend. Acad. aSV/. Paris, 120 {1898)^ No. W^pp. 1377- 
1379 ).—In a previous paper (E. 8. E., 9, p. 791) the author has shown in 
general the time of the different invasions of black-rot fungus in tho 
vineyards of southeastern Franco. In the present paper he reviews 
experiments conducted in 189G and 1897 for the prevention of this dis¬ 
ease. In 1890, the times of tho appearan(‘.e of the black-rot fungus 
were May 20, dune 10 and 22, July 5 an<l 18, and August 1 and 17; and 
siuayings were given tlie vines on the following dates: May 5 and 15, 
June 1, Id, and 25, and «Tuly 8,18, and dO. In summarizing the results 
of the work in 1890, it is stated that 4 applications of fungicides, made 
May 15, June 1 and 25, and July 18, were sufficient to entirely protect 
the crop. 

In 1897 the black rot appeared in the vineyards May 28, June 23, 
July 0 and iO, and August 4. The sprayings in this year were made 
on May 1,12, and 20, June 2 and 20, July d and 17, and August 3. In 
this year, although the vineyard was injured by a heavy hailstorm, 98 
per cent of the grapes were saved by treatments given the vines on May 
12, June 2 and 20, and July 13; and the author states that the pres¬ 
ervation would have been complete had there been a supplementary 
treatment July d. 

Generalizing from the experiments of the years 1890 and 1897, the 
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author states that 4 ai)pli(;ations are all that are usually uecessary, and 
these should he given the vines at times which coincide with certain 
easily distinguished i)eriods of growth, namely, (1) when the young 
shoots are 15 to 20 cm. in length; (2) at the time when the flowers are 
beginning to open; (.'1) at the close of the flowering period, and (4) 
when the grapes have attained about one-half their tull si/e. The most 
critical time in (combating the black rot is stated to be the fortnight 
following llowering and the last half of July. 

In conclusion, the author states that the 4 applications given as above 
will usually be found all that are necessary, but occasionally supple¬ 
mental tn^atment will be ne(»,essary if a sudden attack of the fungus 
should be imminent. 

The life history and characteristics of the pear>blight germ, 

M. I>. Waite {Proc, Amer. Asho<\ Adv. tSd., f7 (/(SVy,s), pp, i27^ 128 ).— 
The author states that the first ajipearaiK'e of the germs on the new 
growth of the sc^ason in the spring appears on the nectar disks. The 
bacilli live and multiply in the nectar and are able to infest the host 
without ])un(rture or injury through the m^etar glands. The distribu¬ 
tion from flower to dower and tree to tree is through the agency of 
insects. Infection also occurs on young shoots and less fretpiently on 
the deshy bark through injuries. No eviden(*e has beem found that 
the germs are carried by the wind. The blight germs usually die out 
in the twigs which are blighted, but in certain cases they manage to 
keep alive through the summer, making slow growth in the deshy 
bark. Such (*ases may succeed in living over a winter, winter weather 
being favorable to the longevity on account of moisture and low tem¬ 
perature. These hold-over cases of blight are a])parent in the siiring 
by the exudation of considerable (|uantities of gummy matter full of 
bacilli. These are visited by insects, ])rincii)ally dies and wasps, which 
carry the germs to the newly opened dowers, thus completing the life 
cycle. 

The characters of the bacillus are brietly given, its appearance when 
cultivated upon various media described, and cei’tain statements for¬ 
merly made which are now known to be (UToneous are (corrected. The 
color of the germ mass, which has previously been stated to be yellowish 
white on the potato, must have come, in the author’s opinion, from 
impure cultures as the true i)ear-blight germ is always white. No gas 
is formed, contrary to ])revious expressions, and while the germ ])ro- 
duces some acids, no butyric acid is produced in its decomposition. It 
has been stated that starch is Recomposed and used as food by the 
germ in cultures, but in the autlior’s experiments this has never been 
demonstrated. It has also been claimed that the germ lives over 
winter in the soil, but so far the author has failed to tied any evidence 
of this fact. 

Notes on some diseases of southern pines, H. von Soiikenk 
(Proc. Amer. Ahsoc. Adv. aSV/., 47 { 4898 )^ p, 414 ).—Of the numerous para¬ 
sitic fungi attacking the spei-ies of southern pines, Trameienpini is said 
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to be by far the most destructive. This fuugus atta(;ks the older trees, 
entering through a knot and causing disintegration of the heartwood. 
The mycelium dissolves portions of the wood fibers, at first changing 
them to cellulose. After a time the solution stops and the wood then 
appears full of holes with a white lining, the holes separated by lamelhe 
of comparatively sound wood. The wood not destroyed seems to be 
l)rotected against the attacks of fungus fernients by some substance 
which infiltrates into the wood cells. The autlior thinks that in the 
case of pines attacked by this fungus, a com])ound allied to the humus 
compounds, is i)resent which gives the wood a brown color. 

Another fungus, Trametes radicipcrda^ (uiters the trees through the 
roots; the mycelium i>asses up into the trunk, (*ausing decay similar to 
that described above. This disease has been found destroying numer¬ 
ous trees of IHnm palustrifi and eehinata. 

Plant diseases observed in Denmark during 1896, E. liosTKUP Landhr, 

riantearl., 4 {IS97); ahn. hi /Anchr. rjlanzrnJmink.j S (1S9S), Ao. .J7S-^S0 ).—Notes 

aro given on tho prin(!ip;d fiingiis and insect injnrics to cereals, grasses, legiiniinons 
forage plants and gardtni crops. 

Plant diseases appearing in Italy in the year 1897, G. Biaosi {Bol. Not. Agr., 
19 {1S97)f pp. 1 ii-JAi'i; ahn. in Ztsritr. Pjtanzenkrank.j S (1S9S)^ Ko, pp. ii79-277 ).— 
Notes are given on the more important fungns diseases ohoerved during the period 
indicated. 

Sensitiveness of certain parasites to the acid juices of the host plants, K. F. 
Smith {Hot. Gas,, 27 {1S99), Xo. 2, pp. 124, IXt ).—In a brief abstract the author states 
that the comjiaratively slow ])i'ogrcs8 of VHeudomona^ vampestrisy I\ phaseoH, and 
P. hyacinthi when inoculated into the host plants, evcni in (‘normons numhors, led to 
the belief that the restraining inUnencc must be the acid juices of the cahhage, hcan, 
and hyacinth. In studying theses organisms all the fluids in which they were grown 
were tested, being titrated with caustic so<la and phenolphtlialoin, so that the exact 
grade of acidity Avhich retarded growth was definitely known. The full results of 
the author’s «»xperiineuts are promised in another paper. 

The plant parasites of coffee, («. Dklackoix {Per. ('nit. Coloniales, 4 {1S99), No. 
21, pp. 24-98 ).—The parasites are said to he several species of Loranthns, jin alga, 
Pephahiiros coffetv, a number of Ascomycetes, and 2 species of Hemileia. 

Concerning the symbiotic mycoplasmic theory in grain rusts, IT. li. Holley 
{Centbl. Baht. n. Par., 2. Aht., 4 {1898), No. 2S,pp. 8.75-859; 24,pp. 887-897; 25, pp. 912- 
919,Ji(iH. G ).— This paper was presented to Section F of the American Assoedation 
for the. Advancement of Science at the ITostou meeting August, 1898. An abstract 
of the paper is given in the i»rocoodiugs of the Association (E. S. R., 10, p. 853). 
The author believes that Eriksson^s theory (E. S. R., 9, p. 118) is not well founded, 
and that the infection is by the distribution of nredo spores by the winds. 

Some important wheat diseases, C. O. Townsend {Maryland Sta. Bui. 58, pp. 
128-127 ).—Popular notes are given of the wheat smuts and rusts with suggested 
remedies. The ^ithor states that in certain parts of the State a Septoria (probably 
8. (jhtmarium) is more or less prevalent. 

Red rust of wheat, H. Gakman {Kentucky Sia. Bui. 77, pp. 121,122).—K brief 
popular summary is given of a paper presented by the author for a farmers’ institute 
at Shelbyvilie, Kentucky, in which is summarized the presmit state of information 
relative to the cause of grain rusts. 

The asparagus rust {Bui. Soe. Cent. Hort. Seine-InfMeure, 2. ser., 2 (1898), No. 6, 
pp, $61-863 ).—Notes the presence and injurious effects of Puccinia asparagi and 
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recoiniuendH spraying the beds with a solution of copper sulphate, 3 kg. to 100 liters 
of water. 

On the relation of two species of Puccinia on Stachys, P. Magnus (Ber, Vent, 
Bot GeselLy JO (iS98)j Xo. 10^ pp. 877-38.'}, pi. /).—Notes are given on Puccinia har- 
ioH and P. vosm. 

Diseases of carnations, P. Souaukk (Zlschr. Pjlanzenkrauk., 8 {1808), No. 3, pp. 
383-305). —The author descrihes at some length 0 diseast's of carnations that liave 
been observed in Germany. 

Root rot of alfalfa and sugar beets, V. I*k(jli(>x {Bol. Ent. Agri. e. Paiol., 4 
{1807), pp. 307-300; aim. in ZtHchr. Pjlanzenkranh., 8 {1808), No. 5, p. 300). —Brief 
notes are given on the attacks of llhizovtonia riolacea on the alfalfa roots and Dema- 
fophora necatrU on th(' h(‘et roots. 

The bacterial wet rot of potatoes, VVkiimkk (Ctnihl. liakt. u. Par., 3. Aht., 4 
{1898), No. 13, j)p. 5)40-540; 14, pp. 570-.577; 15-10, pp. 037-635; 17-18, pp. 604-700; 10, 
pp. 731-730; 30, pp. 764-770; 31, pp. 705-805^ ph. 3). 

Combating potato diseases with Bordeaux mixture, K. Gutzput {EUhling^s 
Landw. Ztg., 48 {1800), No. 4, pp. 143-148).—Throe- varieti(‘s of potatoes were thor¬ 
oughly sprayed with Bordeaux mixture and the results of the treatment are given. 
No Phytoplithora a]»p«‘ared on the sprayed plants, ami tlie yield of these plants as 
compared with the che.c.ks was as 161 to KM). There were more largo potatoes and 
the. specific weight and starch content were <*onsiderably higher, whicli was attrib¬ 
uted to the fungicid(‘. 

A root disease of mulberry trees, N. Iciiakawa ( Eorntl. Natnrw. Zischr., 7 {1808), 
No. 13, pp. 433-438 ).—A disiaisi^ of mulberry trees that has been known in Japan for 
at least 17 years is described. It is said to ]>o caused by /Iclirohaddittm sp. atta<^king 
the roots of th<* trees. 

On the occurrence and prevention of grape diseases in Germany in 1896 
{Ahn, inZtschr. Pjlanzcnkvank,, 8 {1898), No. 5, pp. 307-.110). —The diseases and inju¬ 
ries are classed under those induced hy climatic inlliuuiccs, those dno to insects, 
those caused hy parasitic fungi, and those wdioso origin is nnkown. 

A bacteriological study of pear blight, I.iij.iax Sxydkr {Proc. Amer. .im>o. 
Adr. 8H., 47 {1898), pp. 426, 1J7). —The author has made a study of the life history of 
the true pear-hlight liacillus {Microeoertm aviglovorus), hut the principal part of the 
paper is taken up with the. description of a second germ, which very frcifueutly 
accompanies it. This germ was isolated and carried through various cultures and 
inoculation experiments made, and the author concludes that the second germ isolated 
from the tree in connection with the true lilight is really saprophytic. 

The leaves of the Red Astrachan apple immuue from the attack of Gymnospo- 
rangium macropus, W. J. Bkal {Proc. Amer. Assoc. Adv. Sci.,47 {1808),p. 431). —The 
author desiring to cultivate this fungus in the botanic gardens at the Michigan Agri¬ 
cultural College secured young cedars well supplied with living galls and plantetl 
them almost in contact with 2 young apple trees of the Red Astrachan variety. 
Artificial transfers were made of the spores from the cedar to the apple and numer¬ 
ous examinations made, hut no traces of the fungus could ho found on the apple 
leaves. The test was repeated in 1808 with similar results, and a letter from L. R. 
Jones, of the Vermont Experiment Station, is (luoted, in which it is stated that he 
had tried to induce the teleiitospon s of red ctMlar to attack red astrachans with neg¬ 
ative results. 

On the occurrence of a yeast form in the life cycle of the black rot of apples, 

W. B. Alwood { Proc . Amer . ASSOC. Adr. Sci., 47 {ISOS), p. 433). —The author reports 
the discovery of a yeast form in laiioratory culture of the fungus causing the black 
rot of apple (Splueropsis malorom). J'his yeast form has been isolated and reinfections 
made on the fruit of apple produced the fruiting bodies characteristic of the black- 
rot fungus. 
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ENTOMOLOGY. 

Report of the entomologist and botanist, J. Fletcher ( Canada 
Kvpt Farms Bpt, ISffT, pp. 187-230^ jigs. 18). —Notes are given on the 
jointworm (Isosoma sp.), tlie grain plant Jonse (Siphonophora avcaw)^ 
and grasshoppers which aflect cereals. The ])ea weevil (Bruchns pisi) 
and pea moth (Semasia nigrirana) are described at some length and 
suggestions given for their destruction. Insects which attack root 
crops and vegetables are described. Among them are mentione<l cut¬ 
worms, blister beetles, carrot rust fly (Psila rosa‘.)^ and spinach carrion 
beetle (SHpha hituherosa). Insects alfecting fruits are described, the 
more important of them being the tent caterpillar, c.ankerwormvS, shot 
borer (Al/Jchoras dispar), oyster-shell bark louse (Mgtilasjrisponamim), 
apple maggot (Trypeta. pomonella), apple tVuit miner (Argyresthia con- 
jagdla), various species of plant lice, strawberry crown borer (TyJo- 
derma JoTicolatum), currant maggot canadensis), native currant 

sawlly (Oymnonychiis appendienlatvs), and the San dose scale. The life 
history and notes on the attacks and methods of prevention are given 
for these different insects. 

A report on the management of the apiary by d. Fixter is ap[)ended 
in which a chronological history of the bc^es during the season of 181)7 
is given. Experiments in Avintering are also reported, in which 15 
colonies Averc imt into Avinter (juarters in the cellar and placed on 
shelves beginning 18 in. from the floor. Under tlie back (Uid of each 
hiA^e Avas placed a 3-inch block by which each hive Avas raised so as to 
secure ventilation. These hives Avere put in the cellar Avith the tops 
and bottoms of the hiv(^s left on. Two colonies wine stored in a root 
house, 2 Avere placed in a i)it dug in the side of a hill, and 2 Avere win¬ 
tered in a Avood shed. The mode of wintering Avhich gave the best 
satisfaction Avas the first. The other methods were more or less 
unsatisfactory, owing to a number of causes. 

The report concludes Avith a brief account of the distribution and 
value of awnless brome grass in (^^anada. 

Experiments with bees, S. A. Bedfoud (Canada Expt. Farms 
Ept. 1897, pp. 334, 333).—An experiment is reported in Avintering bees 
in Avhich the hives Avere placed 6 in. from the floor and protected 
Avith a piece of old woolen carpet placed under the wooden cover. 
When placed in the cellar each colony had 30 lbs. of honey, which 
proved more than sufficient for the Avinter, and all the hives wintered 
sucvcessfully. The temperature of the cellar, as shown by a self-regis¬ 
tering thermometer, remained steadily between 40 and 50^ F. 

In 1890 some difficulty Avas experienced Avith persistent swarming of 
the bees, resulting in the weakening of the colonies, and in the follow¬ 
ing year most of the brood frames Avere filled Avitli bees and a large 
upper story filled with Avire foundations Avas added and the frames 
extracted as required. This gave an abundance of room and no swarm¬ 
ing whatever occurred and all the colonies became strong before fall. 
An average of 45 lbs. of extracted honey was taken from each hive. 
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A list of plants which are visited by bees is given, arranged in the 
order of flowering. 

Miscellaneous injurious insects, C. V. Piper and P. W. Doane 
(Washington Sta. BuL .75,pp. J^f^Jigs. 7.7).— On account of the rapidity 
with whiuh the San Jose scale has spread over the State and the great 
amount of damage it is causing, the authoi‘.s have given descriptive 
notes and an account of the life histor.y of this insect. The most 
approved remedies for tlie destrii(*>tioii and prevention of the distribu¬ 
tion of the scale are given. 

The bud moth {Tmetocera ocelUina)^ Avhicli was unknown within the 
State 3 years ago, is now reported as having gain(‘d a foothold in sev¬ 
eral sections and has done much damage wherever noted. The appear¬ 
ance of the insect at diflerent stages of development is described. The 
remedies suggested for combating it are spraying trees with Paris 
green during the early stages of the larva‘, or just as the larvae are leav¬ 
ing winter rpiarters and beginning to eat their way into the buds. On 
account of the peculiar habits of this instnit these are about the only 
periods at which it can be successfully treated. 

The strawberry ciown moth (Sesia rutilans) is figured, its habits and 
life history described, iind remedies suggested. The best, surest, and 
easiest way to control this ])est, the authors state, is to watch the plants 
early in the spring and dig out and i 3 stroy by burning any dead and 
dying idauts, or any that from weak condition seem to indicate that 
they may be infested. 

The plum sphinx (ISlphin,v alhesoms) is figured and doscril.)ed. When 
abundant the trees should bo sprayed with Paris green for the preven¬ 
tion of injury. Hand ])icking, however, uill ordinai ily be suflicieiit to 
keep these insects in check. The sphinx is parasitized by a small wasp¬ 
like in sect ( Rhogas fn m ipen a is ). 

Illustrated notes are given on the tomato worm and blister beetles, 
with suggested remedies. 

The strawberry thrips and the onion thrips, A. (Juaintance 
(Florida Hta, Bui, IG^ pp. 77-11 /, figs, 1:1), —The author reports the 
occurrence of Thrips iritici during the spring seasons of and 1807, 
when it proved quite destructive to strawberries and other crops. 
The insect is said to bo present in Florida throughout most of the year, 
but it Avas only during March, April, and May in the 2 seasons indi¬ 
cated that serious damage was done. In both these seasons the straw¬ 
berry crop of Florida was reduced fully one-third by the action of these 
insects. The thrips attacks the pistils of the strawberry most fre¬ 
quently, resulting in the blighting of the ovaries. In addition to the 
attacks on the pistils, the petals, particularly at their bases, and also 
the stamens are attacked to some extent. The injurious effect of thes^ 
insects seemed to be in preventing the fertilization of the ovules. 
Since the stigmas are attacked, the normal fertilization is greatly 
retarded, if not entirely prevented. 

In March, 1898, the thrips was very abundant about Lake City and 
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in April attacked the foliage of various plants, such as Le Conte pears, 
Kelsey plums, English peas, i)arsley, and endive. The damage to the 
flowers of the strawberry was not so severe as in 1897, but blackberries, 
dewberries, and roses suftered considerably more. 

Tin', life history and habits of the insect were studied, from which it 
appears that the life (*.yele of Thrips tritici is quite short, requiring but 
12 days. The eggs are deposited in the tissues of the infested plants 
and hatch in days. The larval stage lasts about 5 days, during which 
time the insect makes 2 molts. The nymph stage continues for about 
4 days, in whicjli time no food is taken. 

In 1897-98 ex[)erimonts were conducted with a number of insecti¬ 
cides for the, (jontrol of this i)est, and while a number of them proved 
valuable, the laboratory ex])eriments showed that rose-leaf insecti¬ 
cide, whale-oil soap, kerosene emulsion, i)yrethrum powder, and llam- 
mond’s thrips Juice were all ellicient in destroying the insect under 
laboratory conditions, h'or fl(4d ])urposes the most successful insecti¬ 
cides are rose-leaf insecticide, whale-oil soap, and kerosene emulsion, 
but on such fruits as the strawberry, blackberry, etc., the author 
recommends the use of the rose-h^af insecticide, since the oils present 
in the other 2 give a disagreeable flavor to the fruit. 

During the sirring seasons of 1897 and 1898 Thrips tahaci has ])roved 
very destructive to onions, (‘auliflower, and cabbage in the vicinity of 
Lake Cbty. These insec.ts were tirst noted about the middle of April, 
when they were observed to be infesting onions in the station gardens, 
and continued their destruction until about .1 uly 1, when they gradually 
disappeared. This sp(‘cies is injurious to the foliage of many plants. 
On onions it chafes tlie epidermis of the green leaves, causing them to 
dry out, whiten, and frcHpiently die. On cabbage and cauliflower the 
eflects are about the same. The life history and habits of this insect 
show that it has a somewhat longer lifecycle than that of T. tritici^ 
requiring about Id dnys for its completion. This insect goes through 
3 molts during its life cycle. The egg state lasts about 4 days, the 
larval stage 8 days, and the nymph stage 4 days. 

This species of thrips can be succ.essfully combated by the use of the 
same insecticides as recommended for the j)revious s[)ecies except that 
.the solutions should be somewlnit stronger. 

Report on the San Jose scale in Maryland and remedies for its 
suppression and control, W. G. Johnson {Maryland Sta. BuL JT', 
pp, 116^fujs,2S). —Preliminary to a discussion of the San Jose scale, 
the author reviews the entomological work of 189(5 and 1897 and gives 
an extended account of the introduction, present condition, distribu- 
bution, and life history of the San Jose scale. The operations con¬ 
ducted in .Maryland for destroying the insect and preventing its further 
introduction are given at considerable length. Fumigation with hydro¬ 
cyanic acid gas is considered the most successful treatment. Experi¬ 
ments with whale-oil and other kinds of soap and kerosene are reported 
upon and the result of their api)li<;ation in Maryland is stated. 
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Insects injurious to currants and gooseberries, 0. Y. Piper and 
B. W. Doane [Washington ISta. BuL pp. la^Jigs. 8 ),— The authors 
state that there are at least 3 didereiit species of insect in the State 
which attack and destroy the fruit of the currant and gooseberry. 
These insects are the dark currant iXy [lihagolrtis ribHola)^ yellow 
currant fly {Epoclira mnadensiH)^ and gooseberry fruit worm (Dalcrnma 
convolutella). The insects are fully described and their habits and life 
histories given and various remedies suggested * for their prevention. 
Illustrated notes and life histories are also given of tlie following 
insects which are injurious to t he foliage of the currant and gooseberry : 
Native currant sawlly {Oymnonyehns pepper-and salt 

currant moth (Euhyia cognitarla)^ currant aphis [Myzus ribis)^ currant 
horev (Sesia tipuli/orinis)^ and western ])ulvinaria {Pulvinoria innume- 
rabilis occidentalis). 

Notes on horntails and their host plants, W. LEisr'AviTz {Ztschr. 
Forst 7 {18!)8)^ Xo. 1:}^ pp. — The author enumerates 

a number of species of horntails, arranging tluun a(i(;ording to the 
woody plants u])on which they live. The sx>eci(^s are as follows: 

Spruce— Sh'vx. S. spectnan, 8. S. noctilio, Xi2)hydri(i camclus: pine— 

Sii'cx gbjas, S. jurcvciiHj S. ifovtiliof Xiphydria camihiH: Abies —Sirex f/Ujan, S. spevirnnif 
S, juvenvus, Xiphydria e^ouchi'i: larch —Sirex giyas: ojilc— S}yex 7Hayu>i, Xiphydrin longi- 
colliHy (U‘phH8 <:yno8h((ti; hc<*(li —(.'ephns cynoshatif Sirex may ns ^ S^fuscicornis; maple— 
Shex inayaSj Xi]thyxlri(t louyicoUin ; dm— Xiphydriaf^]}.^ X. dromednriHS ; hirch— Slvex 
mayita, S, fuscirornis, Xiphydrin lonyUvUia, X. ramehts; alder— Xqyhydria camelnSy 
OrysHus venperiilio; po])lar —Sirex fuscicorniSj Xiplnjdria dromedarius; willow— Xiphy- 
dria dromedarius, Crphns cyvoshati; pear —Sirex maym, Xiphydrin lougicoUiUf Cephm 
ahdominaliSf C. comp reus us; Uiibus —Cephas fnmipennis: ami Spinen —('ephas major, 

A spraying mixture for cauliflower and cabbage worms, A. 

SiRRiNE {Xeto York Stntp Bta, BuL J jip, pis, (>). —The use of a 

resin-lime mixture for the prevention of injury caused by the imported 
cabbage worm {Ptpris ra 2 )(v) and the cabbage looper {Plusia 
is recommended. The formula for the insecticide is x)ul\’erized resin 5 
lbs., concentrated lye I lb., fish oil 1 x)t., and water 5 gal. This is to be 
made into a stock solution by idacing the oil, rosin, and 1 gal. of hot 
water in an iron kettle and heating it until the resin is softened, after 
which the concentrated lye is carefully added and the mixture thor¬ 
oughly stirred. Four more gallons of hot water are added and the 
whole mass boiled until the mixture will unite with cold water, making 
a clear, amber colored li(]uid. When through boiling this mixture 
should make 5 gal. of the stock solution. When used the insecticide is 
l)repared by combining 1 gal. of the stock solution, 1(1 gal. of water, 3 
gal. milk of lime, and J lb. Paris green. The water, j esin, and milk of 
lime are combined, after which the Paris green is added. If the milk 
of lime should be added to tlie undiluted resin mixture, a heavy pre-* 
cipitate would be formed, which not only settles raiudly but interferes 
with spraying, as it clogs the nozzles. 

This resin-lime mixture with Paris green was first tested in 1S95, on 
elm trees for the elm-leaf beetle. Later it was used to spray ruta bagas 
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which were badly infested with cabbage worms, and 3 days after treat¬ 
ment not a single living worm could be found. In 1896 and subse¬ 
quently it was extensively tested on cabbage, cauliflower, and Brussels 
sprouts, and in every case when properly applied gave good results. 
During the fall and wiutei of 1897-98 it was tested on lettuce grown in 
forcing houses with good results, but the author does not re<*.ominend 
it for this purpose, as he thinks tliat the adults (*oald be kept out of 
forcing houses by the use of moscpiito netting to blotter advantage. 

The experiments, which have been conducted on a considerable scale, 
indicate that the cost per acre of material and labor for 2 apjdications 
of this fungicide to c.abbage or cauliflower would be about $2. Power 
spnlying pumps can not be used for spraying cabbage or cauliflower, 
owing to the method of growth. 

Tlie life history of tlie 2 most serious inse(*>t ])ests to cabbage and cau- 
liHower growing is given and detailed recommendations made for the 
application of the insecticJdes. The use of arsenites on sucli crops e.s 
these is attended with some danger, but the author states that if the 
directions given are carefully followed no ill ellects will result. It 
is explicitly stated that this mixture should not bo used on cabbage 
after the heads are two-thirds formed; that only skillful and intelligent 
laborers should be trusted with the apjdication of it on cauliflowers, 
and that it should never be ap^died after the “flower'’^ has commenced 
to form. Por the heading varhdics of lettucte it can bo safely use<l 
until the plants are one-third grown; to other varieties it should never 
be applied. 

Spraying, d. Crai(3^ {Canada Mrpf. Farms Rpf, 1S!)7\ pp, 105-T1 ()\— 
The Jipplo orchards on the Central Experimental Farm were sprayed 4 
times with Bordeaux mixture, and Paris green, and as a result of this 
work it was difficult at harvest time to find an imperfect specimen of 
fruit. Comi)arisons were made of using lysol and formalin in different 
strengths, the results indicating that lysol does not ])osesss qualities 
superior or ecpial to any of the present standard insecticides. With for¬ 
malin some deterrent inlluence against the codling moth was noted, but 
it is hardly equal as aii insecti<‘ide to some of the arsenites. A com])ar- 
ison was made of Bordeaux mixtui e containing Paris green and of Paris 
green in water. In reporting the experiments the author states that 
it Avill not pay a fruit grower to incur the expense involv^ed in making 
a separate application of Paris green in view of the very doubtful bone- 
iits derived. Different formulas of I^ordeaux mixture were compared, 
the one eontaining 0 lbs. (iopper sulxffiate and the other 4 lbs., and when 
applied to crali apphi trees the weaker solution was found to be equally 
as efficient as the stronger, and did not injure the foliage. Experiments 
with arsenate of lead, which were continued from the previous year, 
indicate that this is a very effective remedy against the codling moth. 
Arsenatoof lead in combination with Bordeaux mixture was sprayed 
on a number of crab apjile trees with disastrous results, seeming to 
indicate that this combination is injurious to both foliage and fruit. 

Experiments are reported in which different fungicides were employed 
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to prevent peacli-leaf curl, i)ca<*li and plum rot, and the orange rust of 
the quince. Different strengths of lysol, copper sulphate, and Bordeaux 
mixture were employed. The lysol was apparently without much effect. 
The trees which were sprayed with (!oi)per suli)hate devcdoped peach 
yellows, and were destroyed before harvest, while the Bordeaux mix¬ 
ture i)roved very efficient in preventing the leaf curl. Bordeaux 
mixture made from 3 lbs. copper sulphate and 3 lbs. of lime to 1 barrel 
of water is recommended for appli(^ation on peacAi and plum trees. 

During the summer of 1897 plum, <5herry, and apple trec\s were se¬ 
verely attacked throughout Ontario and (Quebec by aphides, nursery 
stock and young orchard trees suffering the most. Experiments were 
conducted with kerosene emulsion, tobacco water, tobacco water and 
lemon oil, (juassia chi])s and whale-oil soap for the destruction of thcvse 
insects, and it was found that where chea]>ness and eiliciency is con¬ 
sidered, tobacco water with whale-oil soap produced the best results. 
Tobacco water and lemon oil gave the most decisive results, but the 
addition of lemon oil increases the cost of the solution. In spraying 
for the destruction of these insects care must be (‘xercised that the 
li(piid shall reach the under surface of the leaves, and 2 or 3 applica¬ 
tions at intervals of a few diiys should })e made in order to destroy the 
different gen(u*ations of the aphides. 

Modern apiculture, A. J.. (Jchmf.ni’ (L'a pit'nit are modanu'. Parin'. Librairie Lon- 
rouHse, 1S9S, pp. tlO, Jitjn. tPi, map /). —Tins is tln' iburtli ami rcvisf.U cUitiou of this 
work. 

On the properties of cocoons of the various silkworm races of Japan, 
J. Kawara {Imp. Unir. ('oL Apr. \ Tolcpo] Ilnl., VoL .1, \o. -7, Xotes are 

given of tln^ ]»liy8ical j)ro[HTtio8 of tin* (H)co<»nH of 12 1 Chinese, and 1 

Italian race of silkwonns. 

Notes on the insects of the year, 1\ L. JIaknky {.Malnv Sta. llpt. isi)7ypp. 
pi. 1). —Ilrief notes are given <mi a inimlHT of insec^ts. Among tlie more eominoii 
wliicli are of economic imjiortance are tlie z<*hra cntcrpillnr (Mamrs/raptc/a), the 
potato-stalk borer (dortyna nitrla), tlie apjilo-tree tent latorpillar, forest tent 
caterpillar, be<H*h-butl insect, brown-tail moth {Euprovtin chrysnorrlujia), ami a timber 
beetle {Dendroctonun rnfipennln). 

The enemies of agriculture, C. Uamcox {Les cnnemin de VaprionUnre. Paris and 
Nancy: lierger-Lcvranll *V- r/c., /.sTAS’, pp. fOS^Jiys. U(i), —This work treats of injurions 
inse<;ts, fungus diseases, and injurious jilants. 

Insect and fungus diseases of fruit trees, and their remedies, Aclkx, Ht.uxxo, 
FkoCoatt, and Gcthuie {Apr. daz. New South If'ales, .9 (ISOS), No. LL pp. liJG-1430y 
pi. 1). —The life liistory ami descriptivi^ notes of 12 insect pests of the grapevine 
are given. 

, Injurious insects of the pear, V. Maa kt {Prop. Apr. et Til. {cd. L'esi), 20 {1SD9), 
No. 7j pp. 212-213). —Notes are given on llhynchiten hacchns and R. mrrnJeus conwiiSy 
together with suggested methods for combating them. 

Some notes on the entomology of Prunus, T. 1). A. Gockeukli. {New Mexico Sta. 
Rnl. 27f pp. 122-134 ).—The important agency of wild hoes in the cross fertilization 
of plums is pointed out. Attention is called to 2 insects infesting the Avild cherry 
{PrnnuH capoUin) in that region, namely, Anfhonomus {'I'achypterua) qnadripibbus^ 
Clisiocampa fragilis var., and Coleophora sp., and the jiublic is cautioned against 
their threatened introduction into orchards. 

Combating cabbage pests, F. H. IIat.l anti F, A. SiiuiiXE {New York Slate Sta. 
Bui. I44j popular vd.y pp. tV, ph. 2 ).—This is a popular edition of Bulletin 144 of the 
station (E. S. K., 10, p. HOO). 
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Insect injurious to rosaceous plants, K. Litcet (Bu\. Soo, Cent, MorU 
rieure, 1?, (1S9S), No. pp. 331-^59, pis .;?).—The present paper treats i)riiicipally 

of BCiirabids and curculioa. 

New genera and species of Australian Coleoptera, T. 11 i.a<^kkuhn {Trans. Hoy. 
kSoc. South Justralia, 22 {189S)y No. 2ypp. 22U233). 

Notes on Australian Lepidoptera, A. J. Turxkh ( Trans. Hoy. Soe. South Australia, 

22 (JSOS), No. 2, pp. 9(^100, pi. 1). 

Descriptions of new Microlepidoptera, A. J. Turnku {Trans. Hoy. Sov. South 
Australia, 22 (1S9S), No. 2, pp. 200^214). 

The Hessian fly,W. G. .fonxaox {Maryland Sta. Jiul.r)8,pp. 117-4 *2, fuj. 1 ).—A brief 
popular account is given of tlio Hessian fly, its distribiitioii tlironghont the State, 
and the beat means for its siipproasion and control. 

The ravages of Bombyx pini in Siedlec, Russian Poland {(hsUrr. For si, u. 
Jaydw. Zty.j 17 {1809), No. G, p. J3, fujs. 2). 

Recent investigations of the European scale insects in comparison with the 
San Jos4 scale, Frank {Gartenflora, IS {1800), No. 3, pp. 07-00). 

Experiments in combating Cochylis ambiguella, A. BATTACrLixi {Jiol. Fnt. 
Ayr. e Vatol., 0 {ISOS), Nos. /, 3, 4, 0; ahs. in Zisehr. Pjlan::enkrank., S {1808), No. ft, 
pp. 311, 312 ).—Experiments with finely xmwered sujphnr .'ind 2 per cent nibin, and 
wilh preparation made of Horileanx mixture and riibin, are r(‘portod. In addition 
to having valuable insec!ti<;idal jirojiert ies, they also reduced the amount of mildew 
present. 

Experiments in combating Cochylis ambiguella, A. Bkulkse {Hoi. Fnt. Ayr.e 
Vatol., 5 {ISOS),pp. 01-03; ahs. in Ztschr. Vjlanzcnkrank., 8 {ISOS), No. 0, p. 312). —'fbe 
author ri'imrts favorably upon what is known as Martini’s mixture for the siippres- 
sioii of this insect, 'riiis mixture is eom])osed of Bordeaux mixture and rubin a!id 
has an important fungicidal action. Soap emulsions were found to bo valueless in 
combating this ins^ict. 

FOODS—ANIMAL PRODUCTION. 

Food and food adulterants, IT. W. Wiliiy ki’ al {JJ. S. 7)epL 
Atjr.j incision of Chemistrij Bid, 13., pt. ! X, pp, VII-{■ llfiO-lSZl, ph,?^ 
fiffs. 1). —This bulh^.tiii is tin extended trc.Ttise on cereal grains and the 
])roducts inad('. from tlieni. Tlie composition of dillerent grains and 
their various constituents are disemssed on the basis of bulletins 9 and 
45 of tlic division. The various constituents of dillerent grains are 
spoken of in detail as Avell as methods of i)reparing cereals for i'ood and 
th(‘ method of making and baking bread. The work of many investi¬ 
gators on tlie insoluble carbohydrates of wheat is eJted, and investiga¬ 
tions conducted by tlui Division of (Ihemistry are n^ported. Following 
are some of tlie chief results; 

^‘As dctcrmiiictl by the aujilynis of tbo osazoncs, only the pentoses, xylose, and 
arabiiiosc. result from tin*, hydrolysis of the hcmicellulose. 'I'his is, therefore, pr.ac- 
tically id(mti(;al with the free or normal jieiitosaiis whic.h the wheat contains. 

^^Tho prep(p‘ation of cellulost*, from the. liher insoluble in dilute acid was found to 
be best etfecteil by moans of alkali and chloriu as described by Cross and Be van. . . . 

“The cellulose obtained as just mentioned, or by fusion of tbo liber with strong 
alkali (Lange^s method), contains fiirfuraldehyde-yielding bodies whoso deportment 
toward reagents indicates tin' presence of pouta-anhydrid, probably in combination 
with a part of the hexanhydrid or normal cellulose. When dissolved in sulphuric 
acid, diluted, and hydrolyzed, a small ipnintity of dextrose only was obtained as 
osazone. 

^‘'fho property of dyeing in a solution ef ferric oblorid and i>otassium ferrieyanid 
is possessed in a marked <legre<‘. by the wheat liber, and the reaction has been found 
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usei^nl ill testing the purity of cellulose” residues. Tii this respect, as in the for¬ 
mation of the lignoue chlorid, the lignified tissue of wheat resembles that of jute, 
the typical lignocellulosi*.. 

*^No notable amount of oxycelliiloHo lias been found in any of the preparations 
i¥otai the wheat fiber. , . . 

The digestibility of the components in a I'ase where wheat bran had been fed 
alone was found to be,: Starch, 100 per cent; free pentosans, per cent; lignin 
and allied substances, 86.7 per cent; cellulose, 24.8 per cent. 

''From the analyses given in this i>ai)er and the best availabhi results of other 
experimenters, the jiroportions present in normal mature wheat, air-dried, are cal- 
cnlated as follows: 

Av'erayepervetilancH of insoluble varhohydrtihs in air-dnrd wheat. 


IVr cent. 

Starch. ot.Oto 59.0 

Free pentosans. 8.5 to 4.5 

liignin and its allies. 2.0 to 2. 5 

Cellulose. 1.6 to 2. 1 


Total iusolulile carbohydrates. 61.1 to 68.1 


Investigations on the soluble carbohydrates are also quoted and 
work of the Division reported. The quantities of invert sugar, sucrose, 
and dextrin found are shown in the following table: 


Invei't suf/aVy HiicroMe, and dextrin or ijulavtin in vvrcals and cm al products. 


Xaiiic. I HUKar*" , l^cxtriu. 


! l*er cent. Ver cent. J^er cent. 



' 0.027 

0.330 

' 0. 160 


. 0G8 

.416 

; . 220 


.o:u 

. 173 

. 260 


.017 


. !40 


.011 

. 101 

! . 190 


OHK 

. 382 

. 210 

Buck wheat tionr.-. 

.OIK) 1 

. 000 

. .006 

Self-raising heat Hours... 

.000 ' 

. 056 

.080 

Miscellaneous wlieat Honr.H. 

(youiinon iiinrlvct heat Hours. 

I’lakers' and luiiiilv Hours. 

Patent wlieat Hours. 

' .OOit . 

021 

027 
. 002 

. 008 
.288 
.190 
.085 

.130 
.210 
. 220 
. 200 


The ash was deteriiiined in a large number of samples of cereals. 
Some of tlie results are giv(*u in tlie following table; 


t'ompoHition of purr ash of cereals. 


Kind ofgmiii. 


Wheat: 

Canada . 

Argentina. 

Kyo: 

Minnesota. 

Other parts of Kniteil 

States. 

Barl^; 

United States. 

Canada. 

Oats: Unitocl States. 

Maize: United States. 

Rice: Polished (Tuateinala 
Buckwheat: United States 


B 

"7. ^ 


'x 

o 


O 

.» 

’E 

o . 

E 


' 

J o 

o 

■'i 

*5 

'e3 

s®® 

« 

« 

‘E 

<Lt 

o *=* 


_o 



fx 






O 


per et. 

Per ct. 

Per ct. 

Per ct. 

Per et. 

Per ct. 

Per ct. 

Per ct. 

7Vr ct. 

24. 03 

9. 55 

3.50 

13.24 

0.52 

46.87 

0.01 

0. 00 

2.28 

14. 06 

2.04 

.5. 73 

16. K8 

.57 

58. :i8 

.02 

,00 

2.32 

27.60 

4.64 

5.56 

11.7.1 

5.23 

41.81 

i .52 

.58 

! 2.45 

4.3. 20 

2.83 

5.29 

16.5-1 

.42 

27.63 

.87 

.00 

1 3.22 

24.15 

6. 42 

2.44 

8.23 

.33 

35. 47 

.22 

.56 

22.30 

26. 76 

9. 36 

4.27 

7.87 

. ;3."> 

24. 63 

.71 

.47 : 

20.69 

15. 91 

4.38 

4. 09 

7.18 

.20 

24. ;u! 

.48 

1.02 

42.64 

33. 92 ! 

7.72 

:i. 18 

17.90 

.50 1 

35. 25 

.44 

.00 j 

1.00 

22. 45 I 

H. 89 

5.64 

9. 80 

.40 j 

45.13 

.50 

.95 

0.66 

35.15 

. 2.26 

0.62 

20. 55 

1.68 ! 

21.09 

3 59 

.07j 

5.54 
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The importance of the different mineral constituents in nutrition is 
discussed at considerable length. 

Analyses are reported of a large number of samples of flour and of 
the various milling products of wheat, of patent, self-raising, gluten, 
and Indian-coni flour, rye, and buckwheat. The method of determining 
the heat of combustion of cereals is discussed at length, and a number 
of investigations reported comparing the values obtained by combus¬ 
tion of the constituents of cereals with the results obtained by calcu¬ 
lation, using the ordinary factors. The following factors are proposed 
for thediflercnt carbohydrates and protein of cereals: Pentosans 3,800 
calories per gram, cellulose 4,200 calories, sugar 3,050 calories, and 
protein 5,900 calories. Determinations of the oils of cereals gave the 
following values:* Wheat oil 9,350 (calories, rye oil 9,322 calories, 
Indian-corn oil 9,280 calories. The ethei* extracts of ditterent cereals 
gave the following values per gram: Wheat 9,070 calories, oats 8,927 
calories, barley 9,070, rye 9,196. The factor proposed for the calcula¬ 
tion of tlie heat of combustion of fat of cereals is 9,300 calories per 
gram. On the basis of a number of actual determinations the heat of 
combustion, as calculated by these factors and as actually determined, 
is compared. 

“ Wliile thti vurijitions in individnsil instances are considerable, tho factors which 
liavo been jidopt<‘d must bo very nearly corn‘ct, inasmuch as the menu calculated 
calories differ very little from those dctcriniucd by actual combustion. . . . 

tho li<;ht of the data liero presented, wo can with reason claim that tlio doter- 
luiiiation of tho calorilic, ijowor by coinbustiou umlcr prossnro in oxygen is destined 
to ho a valuable aid to tbo jimil yst in serving as a chock upon the analytical data. We 
are further warranted in l)olioving that Avlienovcr the calculated <;aloi*ics and the 
analytical data in hulled cereals and cereal products dilfer by as much as 100 from 
those obtained by combustion, the cbomist will do well to repiait both the analysis 
and the combustion in order to discover the source of (*rror. The calorimeter in this 
way becomes a valualdo adjunct to the chemist in his work from a purely analytical 
])oint of view.^^ 

The iiverage composition of diflereiit sorts of wheat and other flours 
is given, incliuliiig entire wheat flour, self-raising flour, gluten flour, 
and Hours made from corn, rye, and barley. 

The carbohydrates in a number of flours are as follows: 

(\irhohiidruieH in flourn. 



SiirroHo. 

Dextrin, 

starch. 

Crude 

liber. 

Starch 

(protoid 

laetnr, 

5.70). 

Patent rtonra. 

7Vr cent. 
0.10 
.25 
.10 

iVr cent. Per cent. 
0.‘JO 1 Trace. 
.20 1 0.0] 
.15 Truce. 

Per cent. 
0.20 
.ao 

! .25 

1 1 

Per cent. 
75. CO 
75.80 
75. C5 

1 

Cointiioii market whoat ffenrs. 

ilakora’ and t'uiiiilv tloin s. 
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A number of adulterants in ilour, meal, and bread are described, 
together with methods of deduction. A large number of analyses were 
made of bread purchased in Wnshiiigtou, I). 0., breakfast foods and 
simihir products^ biscuits, crackers, cookies, and similar goods. The 
average results for different classes of bread are given in the following 
table: 

Averaijc comjwaiiion of hreathpurchased hi the open market. 


aricft. 


Crmlr 

fiher. 


7V/- 
cvni. 
0. (j2 
.21 
]. 13 
.02 
.20 
.30 


a (’alciilatod on the asMiimptioii that protoin■ r>.70. 

Th(‘> average composition of the breakfast foods, etc., made from the 
various cereal grains is as follows: 




Diges¬ 

tible 

al 

Heat 

of 

coni- 

biis- 

Heat 

of 

com¬ 

bus¬ 

tion 

Ash. 


buini- 

noids. 

tion 

(calcu¬ 

lated). 

(do- 
ter¬ 
ra hi¬ 
ed). 

Per 

1 

1 Per 

Calo^ 

Calo¬ 

cent. 

cent. 

1 cent. 

rien. 

ries. 

1. It) 

0..67 1 

1 89.87 

4,435 

4,458 

1.06 

.50 

, 63. 70 

4,467 

4.497 

I. .69 1 

.00 

i 86.01 

4,473 

4,434 

1.84 i 

! 1.00 

' 71.00 

4, 338 

4, 395 

1.06 1 

! ..'>8 ' 

1 .69.27 

4, 338 

4,395 

l.OO 

I 

56. 36 

4,420 

4,401 



Average eomposUian of breakfast foods and similar products. 


In the ori|;itinl Hiibstance. 



f 






Dl- ! 

Heat of 

Heat of 





W- ' 



gesli- ; 

eom- 

com- 


Mois- 

Pro- 

liber 

drates i 

Crude 

Ash. 

ble 

bus tion 

bustioii 


ttirc. 


oilier 

thu:i 

liber. 

]>ro- ! 
teid.s. ' 

(ealeu- 

lated). 

(deter¬ 

mined). 





11 her. j 







P, ct. 

P.et. ' 2 

et. 

7*. cl. 1 

P.ct.\ 

P. ct .! 

P.ct. , 

Calories. 

1 Calories. 

Shredded wheat biscuit. j 

10. 57 

12.06 

1.03 

71.11 

2. 58 

2. 65 

1 



Indian corn breakfast fouds (av- 1 





1 


' 



enigo of 6).i 

12.33 

7.92 

.58, 

78.61 

.07 

.00 

24. 80 

4,385 

4,360 

Wlieat breakfast fowls (aver¬ 
age of 14). 

j 10.08 

fa 12.01 \ 
\ 510.961 

1,80' 

i 

1 

c75.62 

1 

1.48 

1. 65| 

62.47' 

4, 402! 

4, 482 

Oat breakfast fooils. 

7.66 

/al5.32 1 
\c 15.48 / 

7.4g! 

/67.61. 

1.20 

I.79I 

.61.09' 

4,875 

4,671 

Starcb and tapioca. 

11.29 

a.39 

.03 

(788.161 

.13 

.u' 


4,193 

4,160 

Nw/dleS, spaghetti, and maca¬ 





1 

1 




roni . 

9.06 

al2.02 

.42 

i)77.12* 

.56 

.78 

80.53' 

4,428 

4,342 

Barley breakfast foods. 

10.92 

f al 50 \ 
l\ do.98/ 

.89 

7/80. 35| 

.67; 

.8«; 

39.20' 

4,341 

1 4,365 

Miscclluiu-ous.■. 

0.41 

12 81 

1.06 

<778 68j 

•“i 

1 . oej 

52.04' 

4,449 

1 4,460 


a KstiniJiUal na N v 6.2.'>. e K-stiinated hy lUrt’eronoe, )>rotoin hein;;' taken aa N '' {*.70. 

b KHtiiuated as N \' 6.70. / E.Htimateil by ditferenco, protein being taken aa N \ 0.31. 

e EHtimated aa N 0.31. g E.stiitiuted hy ditterenoo, protein being taken aa N X 0.26. 

d Kstiinatotl aa N x 6.82. n Estimatod by dittbi-eiico, protein being taken us N X 5.82. 

17950—JTo. 9-6 
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The average composition of the biscuits or crackers, rolls, and cakes 
analyzed is shown in the following table: 


Average composition of miHcellaneons products. 



The analytical data in the bulletin are discussed in detail, and much 
American and. foreign work on the topics treate<l is summarized. 

Forage plants and fodders, V. T. Siiutt {Canada Expt Farms Hpt 
1897\pp, —The composition is reported of awnless brome grass 

(Bromus iiiermis) ready for cutting; awnless brome grass hay, cut 
when the seed was Just formed; when the seed was ripe; the straw 
from awnless brome grass hay and chaff (containing some seeds) 
from awnless brome grassy storksbill or alfliaria ( Erodium cicufarium)^ 
green material and air-dried hay; ‘Mieavy feed^’ and biickwlieat bran. 

Heavy feed” examined under the microscope was found to consist 
chiefly of ground wheat and oats, tlie bran forming approximately 25 
per cent of the whole. Storksbill hay had the following percentage 
composition: Water 10.32, protein 23.12, ether extract 4.53, carbohy¬ 
drates 30.70, crude liber 10.07, and ash 20.3G. 

On the absorption of several kinds of fat in the intestinal tract 
of man, N. Kienzl {Oesterr, Ghem. Ztg,^ 1 {1S!)S)^ Wo, 6", pp. 198-202 ).— 
Experiments wore made with a man 30 years old, weighing 78 kg., 
on the digestibility of butter, rendered butter, lard, oleomargarin, 
^‘margarin 8chmalz,”and ‘‘uiargarin butter.” ^‘Margarin schmalz?^ is 
described as a mixture of oleomargarin with sesame and peanut oils, 
and margarin butter as a mixture of oleomargarin, sesame, ami pea¬ 
nut oil wit^^i butter. The experiment was divided into i)eriods of 2 
days each. The feces were separated with charcoal. The butter and 
other fats used were analyzed and the fat in the feces determined. 
The results of the exi)eriinent are shown in the table below. In addi¬ 
tion to the foods enumerated, soui> and some vegetables were also 
consumed each day. 
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JHyeatihility of rariouH fata by man. 





Fat. 


Food por day. j 




Coetfieielit 

Ill food. 

III 

Jligortted. 

of digeati- 


j 


bility. 

r«ri<Kl 1: Moat 243.r> /ajtn., liroad 425 ntar^arin Imt- 

(ira ms. 

i trams. 

! (trams. 

Prr cmt. 

t«r 100 gn»., and “niarKarin Hc.hnial/i” 112.r> . 

Ceriod 2: Moat 240.5 bread 400 butter 103.9 

2<il.K 

8. K 

j 103.0 

05.64 

pm., and binl 138 . 

Period .3: Moat 247 bread 400 inargariii butter 

^ 225.5 

<5. 0 

i 218.0 

07.07 

103 gill., and oleomargarin 86.0 gm. 

Period 4: Meat 250 gin., breail 343.5 gm., butter 130.4 
gill., and rendered biittiT 72 gm. 

' 107.1 

i 

j 7.7 

180.4 

05.72 

^ 183.0 

; 6.2 

; 176.8 

i)0.65 


Although the diftereiKies in digestibility of the various sorts of fat 
are small, the author does not believe that tliey are entirely due to 
experimental errors. The butter and lard and the butter and rendered 
butter are regarded as slightly more digestible than the other fats. 
Ttie superior (piality of the oleomargarin and similar products used is 
noted. The article contains references to previous (experiments along 
similar lines. 

The theory of fat resorption, III, O. Fraxk (Ztschr, BioL, :'0\ Xo. 
4jPi), —In continuation of previous work ’ the author rej)orts 

a number of exi)eriments with dogs. The princii)al conclusions were 
as follows: With the exception of stearic acid ester, ethyl esters of the 
liigher fatty acids were consumed in large amounts by a dog. Before 
being resorbed they underwent cleavage in the small intestine. None 
was found in the chyle. From investigation it seems certain that a 
synthesis of fatty acids and glycerin to triglycerid takes place before 
fat is absorbed. In addition to the resorbed fats in the chyle, fatty 
material is also found which is derived from the intestine and intestinal 
juices. The secretion of such material is small—not greater than in the 
case of fasting. 

Chemical composition of the carcasses of pigs, H. AV. AVilev 
ET AL [JJ. iS, Dept. Af/r.^ Division of Chemistry BuL 53, pp. 80). — A 
detailed study was made of the chemical composition of the carcasses 
of Berkshire, Tamworth, Chester White, Foland China, Duroc Jersey, 
and Yorkshire pigs. There were J Duroc Jerseys and 1 of each of the 
other breeds. The carcasses were received from (he Iowa Station, and 
this investigation supplements a feeding test at the station not yet 
reported, comparing the different breeds. In addition to the regular 
cuts, the skin, bones, marrow, spinal cord, tendons, and hoofs were 
analyzed, the determinations made being water, fat, proteids insoluble 
in hot water, gelatinoids, flesh bases, lecithin, and ash. The results 
are reported in detail for each cut of each pig. The table which fol¬ 
lows shows the composition of some of the more important cuts from 
each breed. 

^ Arch. Physiol [Du nois-Keymond], 1892, p. 497f 1894, p. 297. 
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("omyoaUion of fresh snlmtance of Jteah of different breeds ofpitjs. 


No. 


Hreed of 


Aitwrican clear hacks. 

liorksliive. 

Taiiiworth . 

Chester White. 

rohiiitl (Miiiia. 

Duroo tJorsey. 

Do. 

Do. 

Yorkshire. 


American clear bellies. 


Jlcrkshirc. 

'ram worth. 

Chester White. 

Poland ('llinn. 

Diiroc Jersey. 

Do. 

Do. 

Yorkshire. 


Short-cut hams. 


Uerkshiri'. 

Tamuorth .... 
(Chester White 
Poland China. 
Dur(M5 Jersey . 

Do. 

Do. 

Yorkshire .... 


Spareribg. 


I Rerkshirc. 

1 Tain worth . 


, (Jhesier White... 
i Poland China.... 
i Duroo Jersey .... 
Do. 

Do. 


8 I Yorkshire . 


Nitrogenous substances. 


i Pro- 

Water. teidsin-| 

soluble j (lulati- 
in hot Jioids. 
water. 


Per 

•J9. 

2J. 

26. 

20 . 

20 . 

20 . 

28. 


37. 27 
33.69 
30. 54 
30. 78 
29.13 
34. .'»2 
21.53 
33. 79 


60. 29 
57.91 
53. l.> 
51.78 
50. 45 
37. 20 
44. 26 
50.14 


52. 54 
49. 23 

53. 23 

52. 95 

54. (19 
49.84 

53. 20 
52. 31 


rt In extracted sample. 


1 Per ct. 

1 

7Vr ct. 

7.1)0 

0.50 

5. 75 

.69 

4.50 

.44 

5.13 

. 56 

3.94 

. .50 

3.75 

.44 

4.06 

..56 

5.94 

1.06 

7.00 

.56 

7.00 

.6:{ 

5.44 

.63 

4.81 

.63 

5. 06 

..56 

4.38 

.56 

2.81 

.38 

6.75 

1.25 

14,00 

.89 

13. 00 

.63 

11,13 

63 

10. 69 

.81 

8. 38 

1.00 

17.38 

1.25 

9.56 

.87 

11.50 

.87 

13.44 

1. 13 

ll. 56 

1.31 

13. 63 

.87 

10. 06 

.63 

14. 06 

.81 

13. 63 

1.13 

14.56 

1.13 

13.56 

J.13 

1 from averages ^ 


Flesh 

bases. 


Per ct. 

0.91 
.91 
. 75 
.HI 
.84 
.72 
..50 
.(52 


1.22 

.91 

1.03 

1.19 

1.00 

.59 

.31 

.66 


1.15 
1.25 
1. 97 
1.28 
.50 
1. 69 
.81 
1.09 


1.19 
1.40 
1.C5 
3.0.) 
1..53 
1.09 
1.09 
1.34 


Fat. 


'I’otal. I 


J*er rt. 
8.41 
7.35 
5. G9 
0.50 
5. 28 
4.91 
5.12 
7. 62 


8.78 
8.54 
7.10 
0. 63 
6. 02 
5. 53 
3. 50 
8. 00 


1.5. 84 
14. 88 
13. 73 
12. 78 
9.88 
20. 32 
U.24 
13.46 


15. 76 
14.27 
16.15 
13. 78 
16.40 

15. 85 

16. 78 
16.03 


Pr.r 

57. 

61. 

70. 

06. 

73. 

73. 

73. 


51.93 
5(i. 52 
60.73 
00. 09 
62. 83 
58. 97 
73.56 
50.22 


22.19 
24. 45 
30. 99 
30.12 
35. 94 
39.10 
43. 38 
25.23 


29.10 

33. 88 
27. 93 
29. 55 
26. 90 

34. 95 
27.51 
29.28 



.14 
.15 
.08 
.12 
.10 
c .12 
c .48 
c .25 


c .65 
.22 
. 35 
.23 
.03 
.35 
e. .45 
c .42 


.35 
. 25 
.28 
.31 
.12 
.33 
h .83 
.33 


Ash. 


Perct. 

0.51 

.43 

.35 

.38 

.29 

.29 

.29 

.41 


• tK) 

.47 

.42 

.43 

.42 

.22 

.21 

.48 


.84 
.80 
. 76 
.71 
1.32 
.65 
.74 


1.00 
.93 
.92 
.95 
1.04 
1.10 
l.Ol 
1.05 


Total. 


Perct. 
99.03 
98.80 
100.04 
90. .55 
99. 05 
99. 36 
100.07 
99.43 


98.67 
99. 37 
98.87 
98.65 
99. 10 
99.36 
99.28 
99.40 


99.03 

98. 32 
99.02 
9S. 07 
97.01 
{>8. 35 

99. 98 
98.99 


98. 75 
98. 53 
98. 51 

97.54 

98.55 
99.07 
99.33 
99.00 


(s Til residue and fat extract. 


The average compositiou of the meat from all cuts of the dressed 
carcass, the bones, marrow, etc., is shown in the following table: 


Average cotitpoaUion of carcaancs of pigs. 


Meat from all cuts. 

Dressoil carcass (with 
head, leaf lard, and kid¬ 
neys removed) . 

Bones . 

Marrow. 

Skin. 

Spinal cord. 

lendona . 

Hoofs. 



Nitrogenous substances. 





Water. 

Pro- 
teids in¬ 
soluble 
in hot 
water. 

Gelati- 

noids. 

Flesh 

bases. 

Total. 

Fat. 

Leei- 

thin. 

Ash. 

Total. 

Per ct. 
35.85 

i 

Per ct. 
7.20 

Per ct. 
0.72 

Per ct. 
0.96 

Per ct. 
8.88 

Per ct. 
53.51 

Per ct. 
0.23 

Per ct. 
0.54 

Per et. 
08.99 

36.43 
! 38.5.5 

8.12 
18. 03 
2.10 
13.09 
5.61 
23. 97 

1.10 

.79 

.14 

8.67 

.80 

4.35 

1.14 
1.14 
.06 
4.50 
.29 
1.10 

10.46 
19.95 
2. 20 
26.35 
6.77 1 
29.41 

49.67 
14. 01 
81.13 
22.89 
41.21 
11.16 
.67 

.23 

.31 

.13 

.10 

1.54 

.19 

55.85 

2.11 
25.44 

98.90 
98.26 
08.11 
06.62 
97.94 
100.87 
100.77 

14. 57 
46. 33 
48.27 
59.05 
43.82 

.62 

.39 

1.07 

.88 

i i 
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The relative proportion of the different parts of the carcass to the 
entire dressed animal, weighing on an average, 144.6 pounds (the head, 
leaf lard and kidneys being removed), was as follows: Meat (fat and 
lean), 88.62 per cent; bones (less marrow), 6.28 per cent; skin, 4.67 per 
cent; marrow, 0.12 per cent; spinal cord, 0.08 j)er cent; tendons, 0.16 
j)er cent, and hoofs, 0.08 per cent. 

The analytical data are discussed in detail. 

In regard to the details of the various constitiionts, it is seen that the Berkshire 
leads all the others in the ]>er<*ent!igo of water, namely, 41^. 10. The smallest percent¬ 
age of water is in one of the Duroc Jerseys, namely, 30.81. The largest percentage 
of fat is found in a Duroc Jersey, namely, 57.C8, and the smallest in the Berkshire, 
namely, 40.46. Of the total nitrogenous substances, the largest quantity is foniid in 
the Berkshire, namely, 18.02, and the smallest in a Duroc Jersey, namely, 8.96. It is 
evident that the meat of the Berkshire is better for the jiroduction of muscular strength, 
while that of the Duroc Jersey is best suited for the ijroiluction of animal heat. Tlieso 
remarks are made without any expression of opinion concerning the type as a whole, 
hut only oil the data obtained from the 2 anim.als. I'he examination of a largo nnm- 
her of typical animals of eacli of the breeds would ho necessary to establish a doiinite 
rule of that kind. It is fair to presume, however, that tlie single animal is to a certain 
extent typical, and therefore represents to that <‘,xtent racial characteristics.’’ 

Digestion experiments, J. M. Bartlett (Maine 8ta. kpt.lS97jPp. 
14J-158, pU, i).—Experiments to determine the digestibility of mixed 
silage from mature dint corn, sunflower heads, and horse beans; coin, 
sunllowera (whole plant), and horse beans; Sanford corn; hay, mostly 
timothy; corn meal, and skimmed milk, were made with 3 sheep. The 
usual methods were followed. The feeding iieriods were of 12 days’ 
duration, the first 7 days being regarded as preliminary. The com¬ 
position of the feeding stuffs used is reported. When com meal or 
skimmed milk was fed with hay, the coefficients of digestibility were 
calculated, taking into account the values found when timothy hay was 
fed alone. In connection with the digestion experiments, tiie heat of 
combustion of the feeding staffs and feces was determined with a bomb 
calorimeter. Taking into account the fuel value of the food, feces, and 
urea, the available fuel value of the rations was calculated. A summary 
of the digestion experiments follows: 

Coefficients of diffestibility. 



Dry 

matter. 

! 

j Organic 
• matter. 

1 

Pro¬ 

tein. 

1 

j Fat. 

1 

1 Xitro- 
, gen-free 

1 o.\ tract. 

i 

' Fiber. 

i 

1 A«h. 

Avail¬ 

able 

fuel 

value. 

Silage from corn. Huiiflowor 
headg, ami horae Iteaim: 

Sheep I. 

Sheep H.1 

Per ct. 
67.0 
63.5 

\per cent. 
70.0 
65.0 

Per ct. 
64.9 
60.4 

Per ct. 
77.0 
74.7 

Per ernt. 
74.0 
70.8 

Per ct. 

! 6:1.7 1 

! 56.5 

Per ct. 

\ 41.2 

1 40.0 

Per ct. 
65.5 
61.4 

Average.| 

65.0 

67.8 

62.7 

76.7 

1 72.4 1 60.1 

! 41.1 

1 63.5 

Silage from corn, aunilo'wor 
(iiniole plant), and horae beana ; 
Sheep I. 

63.6 

67.8 

56.6 

76.0 

72.4 i 

62. 8 

j 

20. .5 i 

1 

6.7.3 

Sheep 11. 

07. n 

70.8 

59.3 

72.2 

75.0 

! 67.8! 

.10.6 1 

66.9 

Average. 

65. 5 

69. :j 

58.0 1 

74.1 

73.7 ( 

65.3 1 

25.6 1 

65.1 
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Coefflcien1» of (ligvaiihiliiy —Continned. 



Dry 

matter. 

Ve, ct. 

\ 09. r> 

1 70.3 

! 

Organic | 
matter. ' 

! 

/Vremt. 
72.3 
72.7 

Pro¬ 

tein. 

Fat. 

Nitro¬ 

gen-free 

extract. 

Fiber. 

A all. 

A vail- 
ahle 
fuel 
vulne. 

Per ct. 
67.5 
68. 1 

Silap^ IVom Sanfonl coni: 

Sheep I. 

Sheep 11. 

Per ct. 
56.5 
56.1 

Per et. i Percent. 

73.8 1 75. 2 

71.9 ' 76.0 

Per et. 
71.0 
72.2 

Per ct. 
31.5 
87.3 

Average. 

1 09.9 

72.5 

56.3 

72.0 

75.6 

72.1 

34.4 

67.8 

Hay (inontly timothy): 

1 




i 




Sheep 1. 

! .'■)7.3 

.59. 2 

48.1 

39. 2 

1 04.8 

55.1 

20.1 

57.9 

Sheep ir. 

1 54. 1 

56.9 

38.8 

35. 3 

61.0 

63. 3 

24.9 

53.1 

SheeuIII. 

53.7 

55.0 

46. 3 

44.1 

00. 0 

40.0 

32.3 

54.5 

Average. 

i 5.'). 0 

57.0 

44.4 

38.0 

02. 3 

52.5 

27.8 1 55. 2 

Corn meal (fed with hay): 

1 








Sheep 1.. 

.: 07.1 

1 98.0 

77.8 

03. 8 

08.0 


66.1 


Siiee.p TI.. 

93.7 

j 93.9 

• 78.5 

04.1 

05.8 


78.8 


Sheei» III. 

, 1 80. 2 

1 80.9 

70. 7 

80.7 

05. 1 

1 

50. 9 


A\ erage. 

03. 3 

03.6 1 78.7 

02.5 

08. 5 

. 

61.9 


Shimmed milk (fed with hay): 

! 








Sheep 1 . 

' 05.7 

99.9 

93.1 

100.7 

98.9 


46. 1 


Shei'p II. 

0,5. 0 

00. 8 

93.1 

113.0 

I 100.4 


51.7 


Sheep III. 

, 101.0 

104.4 

06. 13 

109.1 

102. 5 


74.1 










_ ^_ 

Cerii meal (fed with shim milk 

, 








and hay): 

1 




1 




Sheep I. 

■ I 02 3 

02.4 

83.4 

97.8 

90. 2 


70.4 


Shei'P If .. 

,| 01.4 

j 01.6 

78.0 

07 0 

1 90.1 


20. 5 


Sheep III.. 

,j 8.5.1 

i 88.0 

68.3 

08. 0 

! 03.5 


52. 1 


A V4»f.||r.> 

! <jH (3 

1 00.7 

76.9 

1 

08. 1 

95. 3 


1 49.5 



■j 

i . 



Ill several of tlie experiments the coeiUcients of dij^estibility of pro¬ 
tein are reported, allowaucte being made for tlie metabolic nitrogen in 
the feces. After treatment by impsin and hydroc'.hloric acid, tlie coef- 
ficieiits of digestibility of hay (mostly timothy) was 02.7 per cent; corn 
meal fed with hay, 80,8 ])er cent; skim milk fed with hay, 00.1 per cent; 
corn meal fed with hay and skim milk, 85.7 jier cent. After treatment 
of tlie feces with alcohol, ether, watm*, and limewater, the coeflicients of 
the feeding stufll’s enumerated was found to be 02.2 iier cent, 90.5 per 
cent, 97.5 per <;ent, and 92.5 per cent. A table is given summarizing 
all the coefficients of digestibility obtained with sheep at the Maine 
Station. 

Spontaneous combustion of feeding stuffs, F. Hoffmann {Ztschr, 
SpiritumuLj i.S’.97, Nos. , 55 , 5 . 5 , ii, 1 . 2 , 15,17, 1.5, 50; ahs. in Gentbl. Aijr, 
Chem.^27 (/<s’5.s), No.G^ pp. 5.5.5, 5.56).—The Jiuthor made a number of 
ex])erimeuts with clover hay. His principal conclusions follow: Heat 
is generated in clover hay, oxygen being taken up from the air and the 
organic matte%' transformed into carbon dioxid and water. The water 
moistens the hay, and the moistened material ferments owing to tlie 
presence of bacteria. Tlie fermentation also produces carbon dioxid 
and writer as well as small amounts of hydrocarbons, hydrogen, organic 
acids, enzyms, etc. Heat is also produced by fermentation. The fer¬ 
mentation is more rapid if the clover is moistened at the beginning. 
However, the water produced by oxidation of the material is sufficient 
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to start it. The fermentation of the hay causes a temperature of 56° C. 
At this temperature a second and more violent oxidation takes place, 
and the temperature rises to about 90°. Other processes then take 
place which char tlie material and cause a slow rise of temperature to 
1300. When tliis temperature is reached the hay rapidly heats and the 
charring takes place rai^idly. All these processes destroy at least half 
of the material present. Theoretically, the temperature may rise to 
1900. 

According to the tests made, clover hay will become ignited at 150- 
2000. Therefore, the temperature may rise sufficiently high to cause 
spontaneous combustion. Oxygen from the air is essential to combus¬ 
tion. Spontaneous combustion is indicated by the hay becoming darker 
in color until it is finally black, by a sooty odor, and by smoke irritating 
to the eyes. The ash of the burned hay has a characteristic grayish- 
white appearance and feels like sand. The burned hay is surrounded 
by a layer of charred but not burned material, which is a poor con¬ 
ductor of heat. 

Live stock, A. Mack ay (Canada Expi. Farms Rpt 1897^ pp. 398- 
400 ).—A brief statement is made (!oncerning the cattle, swine, and 
poultry kept during the year at the exi)erimental farms for the North¬ 
west Territories, and a feeding test to compare wheat chaff, cut oat 
sheaves, and cut brome grass is reported. The test was made with 2 
lots of 4 steers each and one lot made up of 3 steers and 1 cow. Lot 1 
was fed wheat chaff, lot 2 cut oat sheaves, and lot 3 cut brome hay. 
Ill addition all the animals were given 2 lbs. of silagi^ to each pound of 
dry fodder and (5 lbs, of ground barley and wheat (2:1) per head daily. 
The test covered 4 months. During the last 2 months the grain ration 
was increased to 8 lbs. per head daily. Lot 1 made a total gain of 
1,025 lbs,, lot 2 of 910 lbs., and lot 3 of 1,015 lbs. The profits are 
briefly discussed. 

Experiments in feeding steers, B. A. Bedford (Canada Expt. 
Farms Ept. 1897, pp. 328-330). —Btatistics are given of tlie condition of 
the college herd and a test of the comparative value of hay and oat 
sheaves made with 2 lots of 4 steers each is briefly reported. Lot 1 
was fed ad libitum a ration consisting of 18 lbs. of native hay (Elymus 
virginicus), 30 lbs. cut turnips, 5 lbs. chox)ped barley, and 2 lbs. of 
chopped oats. Lot 2 was fed ad libitum a ration consisting of 18 lbs. 
cut bat sheaves, with the same amount of turnips, barley, and oats. 
The test covered 93 days. The financial statement is based on native 
hay and oat sheaves at $5 per ton, turnips at 5 cts. a bushel, chopped 
barley and oats at ^ ct. per pound each. The steers in lot 1 made a 
daily average gain of 1 lb. 8 oz. and lot 2,1 lb. 5 oz. The luoflt on lot 
1 was $55,42 and on lot 2, $50.37. 

''Fromthe above it would appear that the cultivated native hay is worth rather 
more per ton than oat sheaves for fattening purposes. 

"The yield of hay from this grass varies greatly from year to year, depending on 
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the rainfall; Ujit it averages somewhat less than the yield of oat sheaves, under the 
same coiulitioiis, 

^‘This grass succeeds remarkably well ou dry uplands, where an oat crop would 
give small returns. Its roots are also very useful in preventing the drifting of soil.” 

Experiments on the feeding of steers, W. Saunders (Canada Expi. 
Harms Bpt. 1897^ pp. 79-79 ),—A test was made with 3 lots of 4 steers. 
JDiiriug a preliminary period of 1 month all were given a ration consist¬ 
ing of 50 lbs. corn silage, 25 lbs. of roots, 5 lbs. of cut hay, and 5 lbs. of 
cut straw. The test iiroper began December 15, 1897, and covered 16 
weeks, being divided into 3 periods of 8, 4, and 4 weeks respectively. 
Throughout the test all the steers were given the same coarse fodder 
ration as during the preliminary period. During the first period lot 1 
was fed no grain in addition. During the second period the steers 
were given 2 lbs. of a mixture of e(|ual fiarts of peas, barley, oats, and 
bran per head daily. During the third period this was iiicreased to 
G lbs. The steers in lot 2 were given 2 lbs. of the same mixture per 
head daily during the first period, 4 lbs. during the second, and 6 lbs. 
during the third period. The steers in lot 3 were fed 4 lbs. of the same 
grain mixture per head daily during the first period and G lbs. per head 
daily during the second and third periods. The liiiancial statement is 
based on corn silage and roots at $2, hay at $8, and straw at $4 per ton. 
The grain mixture was valued at the rate of 1 cent per pound. The 
foods consumed and the gains made by the steers during each period 
are recorded in full. The animals weighed about 1,000 lbs. each at the 
beginning of the test. The average gain of the ste i s in lot 1 was 200.5 
lbs.; lot 2,194.5 lbs.; lot 3, 202.25 lbs. 

''The results of the foregoing experiments appear to sliow that i(. is economical to 
withhold the feeding of grain, or to feed hut little of it, during the tirst portion of 
the feeding period. The steers in lot 1 finl without grain for the first 8 weeks cost 
on an average 9.S0 cts. jier day for the whole period of 111 days; lot 2, 11.10 cts., 
and lot .*1, 12.14 cts. per day. This shows an average cost of 1.30 cts. per day more 
for each animal in the second lot than for those in the first lot, and 2.34 cts. per day 
more for each steer in the third lot than for thovse in the first lot. This makes the 
average cost of feeding each animal in the second lot for the 111 days during which 
these tests were continued $1.44 more than for those in the first lot, while the aver¬ 
age gain in weight at the close of the experiment was 6 lbs. more per head in the 
first lot than it was in the second. The steers comprising the third lot cost on an 
average $2.60 per animal more than those in the first lot, while the advantage in 
,gaiu was only 1| lbs. per head.” 

Experiments in fattening swine, W. Saunders {Canada Expt 
Farms Bpt. 1897^pp. 80-86 ).—Tests are briefly reported in which shorts; 
ground barley; ground Indian corn; shorts, a mixture of ground barley 
and Indian cofh; a mixture of ground peas, barley, oats, and shorts 
with skim milk; ungrouud oats; unground barley; unground peas; 
uiiground Indian corn; and a mixture of ungrouud oats, barley, and 
l>eas were fed to swine. The grain was soaked in cold water before 
feeding, and the pigs were given all they would eat up clean. With 
the 3 |iiground grains lbs. of skim milk per head daily was fed. In' 
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every case the foods consumed and the gains made are recorded. No 
comparisons are made and no deductions are drawn. 

The amount of iinground grain which passed through the. swine 
undigested was determined by collecting the manure for one day and 
separating the undigested grain. When 14 lbs. of oats was fed, 2 lbs. 
6 oz. of undigested grain was recovered. Wlien dry, this weighed at 
the rate of 22^ lbs. per bushel. A germination test was made and 11 
per cent of the grain sprouted. When about 17 lbs. of barley was con¬ 
sumed, 2 lbs. 2 oz. was separated undigested, weighing at the rate of 
35 lbs. per bushel when dry. This was also tested as to its germinating 
power, but none of the kernels sprouted. When about 17 lbs. of peas 
was fed, 2 oz. was separated undigested. When tested none of the 
peas sprouted. From about 11 lbs. of corn consumed, 8 oz. of undi¬ 
gested grain was obtained, weighing at the rate of 40.25 lbs. i)er bushel 
when dry. Eight per cent of this grain sprouted when tested. When 
about II lbs. of a mixture of unground oats, barley, and peas was con¬ 
sumed, 10 oz. was recovered undigested. One hundred kernels of the 
mixed grain was tested as to its germinating i)ower. Only 2 kernels of 
oats sprouted. 

Poultry, 8 . A. Bedford {Canada IJxpt, Farms Mpt 18f)7j pp, 331- 
33d ).—Brief statements are made concerning the poultry kept at the 
Manitoba Station, and a (comparative experiment on the fattening of 10 
turkeys and 10 chickens is reported. The chickens were made up of 
G White Plymouth Rock cockerels and 4 Black ^linorca cockerels. 
Five turkeys and 5 chickens (3 Plymouth Rocks and 2 Blacck Minorcas) 
were fed in i)ens. The remaining turkeys and chickens were not con- 
hiied. The turkeys and chickens in x)ens were given all they would (‘at 
up clean of a mixture of wheat, oats, and. barley 2 : 1 : 1 . In the morning 
the grain was fed chopped and wet with milk and in the evening it was 
fed whole. 

“The turkeys were apx^arently more fond of oats than either barley 
or wheat, and towards the latter portion of the fattening period the 
proportion of this grain was increased with benefit.” 

A little grain was given to the turkeys and chickens which were not 
confined in addition to the food which they could gather. The turkeys 
were fed from October 14 to November 25 5 the chickens from Septem¬ 
ber 28 to November 26. The turkeys in pens weighed 32 lbs. 12 oz. at 
the beginning of the test and gained 20 lbs. 4 oz., consuming G lbs. 
grain per pound of gain. The turkeys running at large weighed 32.12 
lbs. at the beginning of th 6 test and gained 9 lbs. 4 oz. The food con¬ 
sumed and gains made are recorded for the 2 breeds of chickens. The 
chickens confined in pens weighed 20 lbs. 7 oz, at the beginning of the 
test and gained 11 lbs. and 2 oz., consuming a total of 57 Ihs. of grain. 
The chickens running at large weighed 18 lbs. and 15 oz. at the begin-* 
ning of the teat and gained 4 lbs. 14 oz. The turkeys and chickens 
were killed and the shrinkage between the live and dead weights 
recorded. 
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The penned fowl, both turkeys and chickens, when dressed, were much plumper 
and ill every way more invitiiiijr than those which had been runnin/i( at large, but the 
close confinement and heavy feeding appears to injure the chi(‘.kons otherwise, the 
Wliitc Plymouth Kocks being badly 'off their feet,’ while those running at large 
were quite healthy and active. 

" Poth turkeys and chickens made the largest increase during the first 3 weeks. 

'‘After 6 weeks of ch»se confiueiueut chickens are probably kiqit at a loss. 

“White Plymouth Rock chickens are better adapted for feeding in small pens than 
Black Minorcas. 

“The White Plymouth Kocks were a better cedor and more attractive when dressed 
than the Black Minorcas. 

“ P(‘nned turkeys shrunk 5 per cent leas in dressing than those running at largo. 

“(hickens whether ]iouued or running at largo lost jiractically the same in dress¬ 
ing, vi/, 34 jier cent. 

Adulteration of commercial and edible fats and oils, A. C. Dukand, 

and K. J^Iillau (Ann. Sci, Agron., IROS^ IT, No. f, pp. UU-lSd). 

The effect of fresh gluten upon old flour, Balland (Jour. Pharm. et Chim., 
a.scr., 9 (1S9S), pp. ahs. in Ztsehr. rnfernuch. Nahr. n. Gemiasmil., 1899, No. 1, 

p. l-Ki). —It is the gluten in old flour which causes it to spoil. By sifting the spoilt 
llonr, the greater iiart of the material may ho obtained which gives the Hour its l)a<l 
taste, smell, and high acidity. If fresh gluten is then added, and the llonr sifted 
after about 14 days, a flour of improved smell, tsiste, and lower acidity is obtained. 
It is also more suitable for baking and makes better-tlavorc<l bread. These conclu¬ 
sions are based upon 8 experiments. 

Diet in Italian hospitals, P. Albkutoni (Arch. Hyg., 81 (1899), No. 8, pp. S44-- 
SCO ).—Tables are given which show the foods supplied in a number of Italian 
hospitals, together with their composition. 

An experiment in adding sugar to the ration of soldiers, TiKiTKNSTOUFEU (I)euU 
Mil. Aerztl. /Aachr., 87 (1S98), No» 7, pp. 808^114). —Judging by the endurance inaui- 
fested by the soldiers receiving it, the addition of sugar to the ration was beneficial. 

Sugar in the ration cf soldiers, J. de Piktua Santa (Jour. JTyg., 24 (1S99), No, 
1109, pp. 49-51). —Some of* the recent experiments on the use of sugar arc hriofly 
reviewed, and tin*, use of sugar in the French army is discussed. 

The calculation of rations on the basis of heat or energy, J. KAnicj (Milch Ztg,, 
27 (1898), No. 47, pp. 748-744). —Tliis is a brief summary of the methods of determin¬ 
ing the heat of combustion and the :ipplieation of such data to the compounding of 
rations for man and .niiimals. 

Nitrogenous feeding stuffs, V. S. (Connecticut Storra Sta. J$u1.18, pp. 16 ),— 

This is a condensation of an article entitled "Xitrogmions feeding stuffs and feeding 
formulas for dairy cows,” by W. O. Atwater and C. S. Phelps (Connecticut Storrs 
Sta. Kpt. 1897, pp. 67-129; K. S. R., 10, p. 683). 

Concerning sesame, A. HEBEnuANT (Landw. Vern, Slat., 51 (1898), No, 1, pp, 45-^ 
81, pi. 1). —The author describes the sesame plant, method of cultivation, gives the 
composition of the sesame seed, add discusses the mannfaetiire of sesame cake and' 
sesame oil. Considerable attention is devoted to a microscopical examination of 
sesame cake and the opinions of a number of investigators on the use of this cake 
are quoted. The article contains a bibliography. • 

Rape-seed cake, O. ITiusteu (Landw. f^rs. Stat,, 50 (1898), No, 5-6, pp. S71-447, 
fig. 1). —The mannftlctnre of ra])e-seed cake and meal is discussed, the characteristics 
of rape-seed aud similar cakes from a botanical standpoint pointed out, and many 
investigations on the composition, impurities, digestibility, jind feeding value of 
rape-seed cake quoted. A raetho<l of estimating the fat in rapo-8ee<l cake is described 
and determinations reported, which are compared with determinations by other 
observers. 

Rape-seed cake and its impurities, B. Gkam (Landw. Vera. Stat., 60 (1898), No, 
6-6, pp. 449-481, pU. 12). —The author describes the microscopical characteristios of 
rape-seed cake and its principal impurities. 
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What progress has been made in feeding meat meal? O. ScnKLLKNJJERGEii 
(Fiihling^s Landw. Ztg.^ 47 {1S98), No, IS, pp. 699-70^; 19, pp. 717-721), —A general 
article summing up some of the exiiorieiices with meat ni(*-al. 

The consumption of oxygen and the amount of oxygen required by mammals, 
J. Rosrnthat. (Arch, Phifsiol, [Dn 7>oiWiV//monr7], 2,3 (ISf.S), pp, 271-281; nhs, in Zool. 
Centhh, 6 (1800), No. S, p. 111). —Experiments with animals are reported in which a 
respiration apparatus which combined tlui principles of Ib'gnault-Rcisot and A^oit- 
l*ettenkofer was used. 

The fate of carbon monoxid in the animal body, F. WAtuiHOLTz (Arch, Phj/siol. 
[iy/wV/er], 74 (1800), No, 8-4, pp. 174-180). 

The relation of intestinal bacteria to nutrition, M. Sctioitelius (Arch. Hyg., 
34 (1800), No. S, pp. 210-243, fujH. 3, dgm. 1). —Tests were made witli chickens hatched 
under conditions which rendered them free from intestinal hiicteria. After hatch¬ 
ing they were supplied with sterilized food and water and the experimental condi¬ 
tions were such that the intestinal tract was kept frt'C from bacteria. Aft(‘r a few 
days the chickens did not thrive and at the end of 17 days were very weak. The 
tests were not continued until the cliickens dii‘d, bul, in the author's opinion, they 
could not have lived more than 2 or 2 days longer. Tlie chickens were killed and 
culture experiments were made, which show«‘d that they were free from bacteria. 
Chickens raised under the same general conditions, but with no j»recautions to pre¬ 
vent th(3ir acquiring intestinal bacteria, grew normally. Tlie authrjr points out 
ways in which the experiments could bo improved, but considers that they show 
the nec(‘88ity of intestinal bacteria. 

White cattle: An inquiry into their origin and history, U. 11. Wall^vck ( Trann. 
Nat. Hist. Soc. Ghugow, n. 8n\, 3 (1807-08), So. 2, pp. 23o-::3, fign. 32, pin. 4). —This 
is an extended study of the <»rigiii of the so-called white cattle of (Jreat llritain. 

. Swine, A. S. Bedkoud {Panada Kxpt. Farms lipt. 1807, p. >331). —Statistics are 
given of the pigs kept at the Manitoba Station farm. 

Fattening swine, Taxcki': (Fiihlhtg's Landw. Ztg., 47 (1808), No. 20, pp. 770-774; 
21, pp. 805-800). —A general <li8cu8sion of tlie subject. 

Report of the poultry manager, A. G. Gilbert (('anada Kxpt. Farms lipt. 1807, 
pp. 231-245 ),—Among other points, somewhat detailed statements are given of the 
rations fed to the poultry during the year and their cost, the eggs laid and the prices 
received for the eggs, and the number of eggs setand chickens hatched. The impor¬ 
tance of avoiding overfeeding is insisted upon. Unsuccessful attempts to c’oss a 
tame gand(T with a wild goose and a wild gander with a tamo goose are recorded. 
The wild goose laid b eggs, but none of them hatched. 

The new poultry plant, G. M. Gow ell {Maine Sta. lipt. 1807, pp. 07-103, pi. l ),— 
A description of the new station poultry house, with a brief outline of experiments 
undertaken. 
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Studies in milk secretion, drawn from ofELcially authenticated 
tests of Holstein-Friesian cows, U. 11. Wing and Ij. Anderson 
York Cornell Sta. Bnl. J57?, j)P> o 1-105 ).—The results are given of 
210 separate seven-day tests of 153 registered Holstein cows, repre¬ 
senting 8 diftereiit herds. The tests Avere made at dilVerent times, 
beginning iii 1891, for members of the Holstein-Friesian Association of 
America, under the supervision of authorized representatives of the 
station. Some cows were tested twice and one was tested 6 times.* 
The data given include the yield of milk and butter fat, fat coutent as 
determined by the Babcock test, and the food consumed. The results 
are grouped according to the age of the cows, 74 tests being of two- 
year-olds, 38 of three-year-olds, 35 of four-year-olds, and G3 of cows 5 
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years old or over. ^‘Accordiiig to the scheme [of eqaivalent records] 
adoi)ted by the Holstein-Friesian Association for the admission of cattle 
into the Advanced liegistry, each two-year-old must have produced 7.2 
l])s. of flit, three year old 8.8, four-year-old 10.4, and each cow 5 years 
old or older 12 lbs, of butter fat in 7 days.^^ 

The data are discussed from various standpoints and the following 
general summary is given: 

^‘Tho largest total yiold of fat aiiion<? two, three, four year old, or full-aged cows 
i8, under every age, aceoiiii)aiuod hy the highest perc4^ntage (»f fat found among cows 
of that age. 

^‘The Hiiiallfst yield of J‘at for each age of aniraal is aceoinpanied in only one case 
hy the lowest p(M’eentage of fat, ami that among the two-year-olds. 

‘‘The liirg(‘8t yichls of milk do not contain the lowest perccuitages of fat, nor do 
the smallest yields of milk contain the highest percentages of fat. 

‘‘The stall-fed cows .average higher in total yield of milk :ind fat and in percent¬ 
age of fat than the cows at pasture. 

“ Equal quantities of the same kinds of food or similar <]nantities of different kinds 
of food i>rodnce widely varying amounts of milk and butter in different animals. 

“To i>roduee the same or similar amounts of milk and butter different animals 
rofiuiro widely varying amounts of food. 

“(!ows, although of the same breed and raised in the same herd, vary greatly in 
their power to make an eeonomie use of food. 

“ fho eost of production is gro.atest among two-year-olds, and decreases gradually 
as the ago increases up to I years, after wdiich there is little if any variation. 

“ Within a period of iH) days fnmi calving there is hut little average variation 
in the percentage of fat among the ditlerent ages, except that the average of all the 
tests made at Jll to dO days from calving is lower th.'iu for any other period. 

“There is a slight variation in the average percentage of fat between two, three, 
and four year olds, and full-aged cows. 

“The highesl perctmtages of fat usually follow' the shortest i)eriod between milk¬ 
ings. The lowest percentages <»f fat usually follow the longest period between 
milkings. Where th<’ cows are milked at e<pial intervals the highest percentages occur 
most often at or mair the noon hour, ami the lowest percentages about equally often 
at morning and night, with a iniicli larger iiiimhcT at midnight than at noon. 

“The average range of variation during 7 days between the highest and lowest 
percentages of fat for individual animals is greater among four-year-olds and full- 
aged cows than among the younger animals. 

“Neither the- cows which show very great variation during 7 days in the percent¬ 
ages of fat nor those Avhich show slight variation are abnormal animals, since their 
total product of milk and fat is no.ar the average for their class. 

“ Cows which have been once tested and forced to their greatest c.apacity for a 
week rarely reach the same Iiciglit of production again during the same period of 
lactation, even though the circunistancos heotherwise most favorable, but frequently 
have made increased records in succeeding periods of lactation. 

'‘There is an increase of only 7.5 per cent of milk and 7.7 per cent in fat of fnll- 
aged cows over four-year-olds, which shows that, on an average, cows have very 
nearly reached theirSirgest production between the ages of 4 and 5. 

“The ‘equivalentrecord' plan is supported by the records of individual cows 
which hjive been tested at various times from 2 to 5 years of age, hut nothy the aver¬ 
age records of .all the cows of the different ages." 

Butter investigations, IT. Kreis ( VerhandU Naturf. ForscK OeselL 
Basely {189S)y Ao. pp. —The author reviews, at consider¬ 

able length, the principal literature on the volatile fatty acids of batter 
and the ni^liods for their determination, and reports an investigation 
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coudu(5ted under his supervision. The phiii of investigation included 
the exainination ot* samples of butter from large dairies each week 
during the year by 0 Canton chemists, but in fact examinations were 
made much less frecpiently. The maximum and minimum results for 
all except the authoi’s work were as follows: Specific gravity, 0.86(i~ 
0.869; volatile fatty acids (Keichert-Meissl number), 26.G-83.7; saponifi¬ 
cation equivalent, 2:34-23.1.8, and index of refraction, 41-44. 

The author made a systematic study, covering one year, of the but¬ 
ter produced by a herd near Basel, the maximum and minimum results 
of which are as follows: 


Variation in hatter from a herd dariuff one j/ear. 



Month. 

Volatile 

fatly 

aeidn. 

1 S:ipoiiilica- 
1 lion nimi- 
1 b<^r.a 

! Jiiilex of 1 
, rerraclioii. 

^Moiitli. 

Vjjbitile 
i fatty 1 
aciilH. I 

Index of 
refrac¬ 
tion . 


1896. 

27. o-:tL r> 

' 223.2 233.2 

' 42.8-45. .5 

1897. 

21.9-22.7 

44.5-40.0 

l)e<*-t‘niber 


27. 5-29. 2 

1 222.7-224.5 

, 14.0-45.5 

,1 iitie. 

18.5-21. G 

I 44.5-40.0 

1H97. 

218 6- *^‘*8 ** 

July. 

AU'.JllHt. 

19.0-19.5 
18.2- 23. 0 
20 7—2*"* 8 

i 45.240.2 

1 44.2 46.8 

.Innutiry.. 
February. 

March_ 

Auril. 


' 23.7-25.6 
' 22.8-25.5 
' 20.9-23.7 

' 222 0-22?! 1 

210.9-221.7 

, tx 7 45 ! ii 
44.0-45. 2 
44. 0-47. 0 

Sc|»t4‘iiibcr.. 

October. 

November .. 

' 25 ’. 1-2?! 2 

1 22.0-20.3 

1 1-40. 0 

1 t5.1 45.9 

I 43. 9-40.1 


a Ah the imlox of refraction rono aiol fell with Oio A'olatilo fatty acids, it was not determined after 
April. 

The herd included fresh milcli cows in varying number throughout 
the year. The low volatile fatly acids found in August were checked 
by a trial in which the author himself made butter from the milk drawn 
in his presence. 

The author is in(‘1inod to believe that the time of year is not without 
effect on the (iomposition of the butter. The results presented show 
the danger of condemning butter as adulterated on the basis of the 
volatile fatty acids. In the case of fresh butter the author recommends 
microscopic examination, and in the case of other butter he suggests 
that where ])ossible a sanijile of milk from the dairy from which the 
butter emanated should be made into butter and examined. 

Milk supplies of Pennsylvania, M. E. McDonnell (Pennsylvania 
Dept Ayr. Rpt 18f)7,pp. 501-597 ).—In addition to a general discussion 
of the characteristics of bacteria, the contamination of milk by disease 
germs, and the inspection and handling ot milk, including protection 
from infection, pasteurization, uso of preservatives, auation, cooling, 
bottling, etc., the author presents a detailed report upon the examina¬ 
tion of 352 samples of milk collected in 11 cities in the State. The 
data are tabulated and show the iiercentages of fat and total solids, 
specilic gravity, acidity, total number of bacteria, and the number of 
liquefying bacteria per cubic centimeter, temperature on days of collec¬ 
tion, and descriptive notes. 

‘^The Pennsylvania supplies were studied at the hottest season of the year, and 
the number of organisms found is prob.ably greater than it would be at any other 
time. The average number found in all of the milk examined, whitth itududed all 
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olassen of milk, was over 5,500,000 per cubic centimeter. Ten samples contained 
40,(X)0,000 or more x>cr cubic centimeter, and 10 others contained between 20^000,000 
and 40,000,000 per mibic centiimder. These larj^e numbers in a few samples make 
the total averay^e very much hix^her than it should bo. The worst samx)le8 were 
usually found at restaurants or with small retail dealers, so that such milk reaches 
fewer xiersons than that from the better supplies. Seventy-seven sainxiles, 28 per 
cent of the samples lested, contained less than 100,000 bacteria, x>er cubic centimeter. 
About 24 ])er cent contained b‘8s than r»00,0(X) x>er cubic centimeter, and 121 8am))le8, 
correspiinding to about 45 x>er cent, contained less than 1,0(X),000 per cubic centi¬ 
meter. . . . 

••Of 212 samx)lcs tested for fat, 01 (18.7 i>er cent) were fouml to contain less than 
3 ])er cent; 41 of tliesc were below 2.75 x>er cent, 22 below 2.3 per cent, 12 below 
2.25, ami 7 below 2 x)er cent. Of 320 total solids determined 100 were below 12.0 x>er 
cent, 72 b‘ss than 11.5 per cent, and 37 less than 11 ])t;r emit, 'fho 8]iecific gravity 
of 18 out (d' ;{20 saiujdes was below 1.020. . . . The restaurant milk, as a class, was 
badly a<lulteiated, the avcragi^ cent of total solids in all of the samples exam¬ 
ined from this source*. (20) being only 11.33 xmr cent, and 13 of the sainxdes were 
below 3 per cent fat and 11.5 jut eeiit total solbls. . . . 

•^Fifteen per eeut nf the samples examined were undoubtedly watered or skimmed.5 

Tuberculosis and milk supply, M. P. Kavenei. {Pennsiflrania Dept 
Agr, Hpt, pg, ).—The author cites evidence bearing: on the 

question of hereditary transmission of tuberculosis and on infeetioii by 
means of tuberculous milk, and gives the data and conclusions of exper¬ 
iments ill which guinea were each subjecteil to an intrai)eritoiieal 
injeetiou of 10 ce. ot* milk from cows reacting to tuberiuilin and show- 
ing x)hysicxil signs of tuberculosis, in summarizing 3 series of experi¬ 
ments, the author says that 13.4 per cent of the animals became 
tuberculous fi om th(^ single dose of milk.’’ In a later series of experi¬ 
ments animals were inoculated with sterilized and unsterilized milk but 
none in either lot develoi)eil tuberculosis. 

From these aud other like cxx>erimcuts it is fair to conclude that the number of 
bacilli ill the milk of tuberculous iinimals varies from day to day, although it is x^os- 
sible that in taking 10 cc.. from the whole mass cf milk, we may have missed bacilli 
which wer<* few in numb rs. Additional evidence lias also been given to show that 
the bacillus of tuberculosis may x>ass into the milk of cows having general tubercu¬ 
losis, but whosi^ udders are x>crfectly healthy, so far as the most careful oxaminatioii 
by comi^eteut vetoriu.ariaiis can show. . . . Milk from suspected cattle should be 
carefully sterilized before using, and csi>ocially should uot he given to infants and 
invalids. The inspections of the animals should bo at intervals frequent eiiougb to 
keei) the disease from gaining headway before being iliscovereil.” 

Tubercle bacilli in butter, Lydia Uaiiinowitsch {JJeut. Med, 
Wchnschr.^ .2.7 (i.S‘.9.9), No,,J,p, 5; abs. in Centbl. Halit, u. Pdr., 1. Aht.^ 
25 (18!f!J)j No. 2-5, p. 77; /Science, n. ser., 9 {1898), No. 215, p. 232). —The 
author, whoSe previous work on this subject was published in 1897, has 
recently conducted further experiments in Berlin, examining the prod¬ 
uct of 14 dairy stores. Of these, 13 showed no trjee of true living 
tubercle bacilli, but in many instances iiseudo tuberculous bacilli were 
found. The product from one store was found to contain tubercle 
bacilli; and during 5 uue and July the butter from this store was exam¬ 
ined and 70 per cent of it found to contain living tubercle bacilli. Ani¬ 
mals injected with the pseudo-tuberculous bacilli died of peritonitis* 
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Tho question whether they are harmful to human beings will be a mat¬ 
ter for further investigation. 

Pasteurization as applied to butter making, E. H. Farrington 
and H. L. Russell ( Wisconsin Sta. Bui. 6‘9, pp. W.fiijs ..!/).—The bulle¬ 
tin gives briefly the history of the use of i)ure culturcis in butter making 
and describes a series of exi)erinients, extending from February to 
August, which were made at the creamery of the AVisconsin J)airy 
School. Where pasteurization was practiced, the milk and not tho 
cream was pasteurized. In Tt trials the milk was divided, a part being 
j)asteurized, while the rest was used in the ordinaiy way. In addition 
to this the entire quantity of milk was iiasteurized on certain days and 
on other days was used without j)asteurizing. There were 110 cases of 
this kind. The iinpasteurized milk was heated to about for sepa¬ 
rating, while the pasteurized milk was heated to F. in a Reid (•con¬ 
tinuous pasteurizer. The cream was nearly always ripened with a 
starter made from the Boston butter culture, a pure culture of Micro¬ 
coccus hntyri aromafuciens. The other operations were similar to the 
ordinary methods of creamery butter making. The butter was scored 
twice by a butter expert in Chicago, the first time within U weeks after 
making. The second scoring for flavor was made, seviwal weeks later. 

The culture starter was always found to be free from all foreign 
organisms, and it was demonstrated that practically sterile skim milk 
for the purpose of propagating the starter could be easily obtained in 
general creamery practice. 

As to the efflcieiKjy of the sterilizer used, 13 samples of milk before 
heating showed an average of 32,000,000 bacteria per cubic centimeter, 
while the average of IG samples after pasteurizing showed 1,800,000 
bacteria, or a reduction of 01 per cent. As compared witli an iiibumit- 
teiit pasteurizer, the number of germs in tho pasteurized milk is much 
larger. 

The skim milk from the i)asteurized milk kept from 12 to 24 liours 
longer than that from the unpasteurized milk, and in some cases was 
sweet after 48 hours. 

The data for the butter making on 4 days in each month are tabu- 
laU^d, together with the scores of the butter made from pasteurized and 
uupasteurized milk, the scoring as affected by the size of the package, 
maximum, minimum and average comimsition of the butter from pas¬ 
teurized and unpasteurized milk, efiiciency of creaming milk heated to 
85*^ and IIG® F., and the churning record for the pasteurized and 
unpasteurized butter during the hot weather. 

^‘A comparUou of the Havor scores of 102 churiiiogs of fresh iinpasteurized Initter 
with those of 75 of pasteurized butter shows the average score of each to he very 
nearly the same plO.OO uupasteurized, 40.()3 pasteurized) on a basis of 45 as perfect, 
flavor, hut 5 per cent more of the unpasteurized than the pasteurized butter scored 
42 points or better. 

*^The difference in the fresh scores is so slight that it is iinpossihle from these 
scores to conclude that one system produces higher flavor than the other. The 
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scorer, however, claimed to be able to detect the pasteurized butter by its 'sweet,' 
'ciinly,' 'ilaf taste, but did not materially re<luce his score on this account. This 
conclusion is of material consequence, as it is usually claimed that as high a iiavor 
cannot be secured in pasteurized butter as in that made in the ordinary way. 

"Dividing the work into monthly periods (February to August), it can not be 
said that pasteurizing affects the cpiality of the butter more at one period than 
another. 

"A comparison of the scores of 26 j^ackages of butter, 8 lbs. and 60 lbs., from the 
same churning shows that the size of the package exerts an appreciable effect on 
the scorer’s jiulgment of the butter flavor, the larger package scoring 4 to 2 points 
higher than fho smaller. On 'grain,' however, the size of pa(hage exerts no effect 
on tlu^ score. The importance of this deduction we believe to be considerable. 
Care sboiihl be taken, particularly in experimental work, to see that si7e of package 
is uniform throughout so as to eliminate fhis disturbing fai*tor. 

“'I'he butter made from pasteurized milk was scored considerably h^wer on 'grain 
or body' than that made from unpasteurized milk. The pasteurizing process injures 
the ‘grain and body’ of the butter (acconliiig to American (Chicago) standards'), as 
62 i»er cent of the uiipasteiirized butter scorc^d over 29 ]>oints on grain, while only 25 
per <*ent of the pasteurized butter was given this score. This conclusion might be 
altered if buttm* had been sent to markets that are in the habit of using inisteurized 
goods, 

"In our experiments both pasteurized and uiipastenriz(‘d butter were quite uni¬ 
form in (jiiality, a slight difference existing in favor of the pasteurized goods. 

"Pasteurizing the milk increased the keeping quality of the butter when stored 
for 2 to 4 weeks at butter cellar temperature, 50 to 60F, 

"Analyses of 11 samples of pasteurized and 19 of unpasteurized butter show hut 
very little diOVremce in th(^ chemical composition. The average per cent of water in 
the pasteurized hutt(<r was 13.11 and in the nnp.asteiirized 13.62. 

"Heating the milk to 155^^ F. increases the skimming capacity of the separator, i. e., 
more milk can he satisfactorily skimmed per hour at this temperature than at 85^^ F., 
provided the milk is heated by passing it over a hot surface. If heated to this high 
temperature by forcing steam into it, the skimming is unsatisfactory. 

"More sediment accumulates in the separator bowl when the milk is skimmed at 
155^' F. than at 85‘^ F. Tliis is much more noti<*oahle in ripe or tainted (sour) milk 
than in pure, sweet milk. 

"A richer buttermilk was obtaiiie<I from the pasteurized than from the unpastcuir- 
ized churnings in hot weather, when the pasteurized cream, as a rule, was not so 
easily and thoroughly cooled as the uupasteurized. At other seasons when both 
churnings were made at about the same tem))erature there was not ranch difference 
in the amount of fat left in the 2 buttermilks. 

"The yield of pasteurized butter in our experiments was on the average a little less 
than from unpastonrized butter, . . . 

••'fhe slight advantage as to keeping quality would in all probability be offset by 
the injury which it gives the grain as judged by AmtTican standards, and when we 
take into <‘onsi<leration the extra labor and expense involved in the process it is 
hardly to he ex]>ecre(l that the system would yield increased returns (wer the ordinary 
method. 

"In conclnsiqp, w(‘ would say that according to the present demands of the 
American market, its introduction into creameries that already make a good product 
would hardly bo justified." 

The necessity for a butter standard, F. A. (iEnth, jr. {Pennsyl¬ 
vania Dept. Agr. lipt. 1897, pp. 519-560 ).—This consists essentially of 
descriptions and tabulated analyses of 100 samples of batter collected 
in Philadelphia and vicinity. The work was undertaken to furnish 
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data for determiiiiiij^ a standard of percentages of fat, water, curd, and 
salt for butters in the State. The following table shows the average 
composition of the samples of each grade: 

Average analysis of different grades of butter obtained in the Philadelphia market. 




' of •• 1 

■ samples. ^ ' i 

butter , 
fat. ' 

Curd. 

Salt, etc, 

1 

High-priced butter. 

Medimn-pneed dairy butter. 

Clu*ap dairy butter. 

boiled or i>roee8M Imtler . 


1 7V/* iu-nt. 

20 11. r>6 

...1 :j3 9.54 

2 11. :n 

...! 22 11.29 

: •»'{ • 11 o‘i 

Per cent. 
85. 29 
8 r». 69 
H4.37 
K4.40 
8.5. 30 

Per cent. 
1.10 ' 

1. 36 

2 . 22 
l! 90 
1.75 

Per cent. 
2.05 

2.41 
2.10 

2.42 
1.71 

i 

■ 



Of the 78 samples of luimelted butter examined only 1 contained less 
than 80 x^er cent of fat, and excluding 8 other sainph^s on the ground of 
faulty manufacture— 

“Tliero rnujiin only .‘J siimples of inferior quality wliich do not reach an SS ]»er 
cent butter-fat standard, to which any <lairyiii;m can <‘asily hrin*^ his butter, 

**Thc pcrccntaj^o of water, according to the results obtained, should not exceed 
14 per cent at the very most, the standard adj»pt(‘d by On^gon. 

“As to curd, over two-thirds contain less than 1.5 X)cr cent, and l<*ss than 8 per 
cent of the total num))er of samples contain over 3 per cent, of these, 2 are among 
those low in fats. Kight of the 11 samples, containing between 2 and 3 percent, are 
under 2.5 cent, leaving only 9 samples out of tln‘ wlude lot over that figure, 
below which the curd in all hutters should he reduced. The penanitage of salt is 
about right uhen kept below 3 ]>cr cent.’’ 

Boiled or process butter, T. J. h^DGE {rennsjjlrania Dept. Agr. Dpt. 
JHH7, pp. 17r)-J7S ).—Average analyses are given of ditferent grades of 
butter obtained in the Philadelphia market including ‘‘boiled^' or ‘Miew 
process’’ butter. Tliese all sliow a content of butter fat above 80 per 
cent, which the author thinks is a fair standard for both the manufac¬ 
turer and consumer. ^‘Boiled” butter is described as being made from 
rancid and low-grade butter by a patent process in which the butter is 
reduced to its original oil, treated with alkali, freed from volatile oils, 
and churned with sour milk. From the standpoint of chemical analy¬ 
sis it can not be considered adulterated. 

Feed and care of the dairy cow, II. M. Cottkell, F. C. Bi ktis, ;iiul 1). II. Otis 
{Kansas Sta. Bui, Sly pp. SSyfigs .;?).—'this consists of iipoxmlar discussiou of various 
topics connected with the feeding and caro of dairy cows, in which are given results 
of tests made to show the importance of clean milking and observations on the 
etfect upon the fat content of milk of excitement of cows caused by shippiug. 'Hie 
oomx^osition and value of various feeding stulfs are considered, and 100 rations are 
suggested. 

In tests with 5 cows, the milk showed a gradual increase in the percentage of fat 
from the beginning to the end of the milking, with the exception of the last 2 pints 
drawn from each cow, which showed a sudden increase of 1 to 3 i>er c»‘ut. The aver¬ 
age fat oonteut for the 5 co^s was 0.94 i>er cent for the first j»int drawm and (>.8*1 per 
cent for the last. 

The percentage of fat was determined in consecutive milkings for each of 5 cows 
immediately after their being shipped 100 miles on the cars. The data given show 
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irregular fluctuations in the fat content, continuing in one case to the ninth milking. 
The total yield of milk was much reduced. 

Herd records, G. M. Oowbi.l (Maine Sta, lipl. 1S97, pp. IDSSOO ).—This is a 
monthly record of 14 cows for 1897. The tabulated data include the yield of milk 
and butter, the kind and quantity of food, and a statement of cost of food per 
pound of milk and butter produced for each cow. 

Effect of age of the cow on the yield and quality of milk ( Milch Ztg.^ 27 (1898)^ 
No. 53y p. 841). —The milking trials made in Algan since 1894 are said to indicate in 
general that the yield of milk and fat increases up to and including the fifth calving, 
after which it gradually docn‘ast‘8, althoiigh there are exceptions in the case of 
individual cows. The milk is richest in fat after the third and fourth calvings. 

The dairy markets of Pennsylvania, H. Haywaud (Pennsylvania BepU Ayr, Bpt, 
1897ypp. 898-617). —This treats in a popular manner of the iirodnction and marketing 
of milk, butter, and cheese in Pennsylvania. The author discusses boards of trade 
in their relation to dairying, and quotes the constitution and by-laws of the Elgin 
board of trade. 

Dairying (Pennsylvania Dept. Ayr. Bpt. 1897y pp. .?4?-J8J). —This contains 11 papers 
read at farmers^ institutes in Pennsylvania during 1896-97, treating in a popular 
manner of various subjects connected with dairying. 

Milk testing cn a large scale by the Nahm method (Milch Ztg.y 28 (1889), No. 1, 
pp, 8, 6‘, fiys. 3). —flight modifications of the apparatus used in this method (E. S. U., 
6, p. 474), with an arrangement for making a number of tests at the same time. 

Dairy and milk inspection, C. A. Carey (Alabama Colleye Sta. Bui, 97, pp. 
211'-288). —This is a popular bulletin treating of the testing of dairy herds for tuber¬ 
culosis, th(i feeding and care of cows, the composition and analysis of milk, milk 
adulteration, bacteria and yeasts in milk, including pathogenic germs, pasteuriza¬ 
tion, disinfection of barns and dairy houses, the milk ordinance of Montgomery, 
Alabama, and a bibliography of works consulted in the preparation of the bulletin. 

Testing dairy products by the Babcock test, J. M. Bartlett (Maine Sta, Bpt, 
1897, pp. 61-96, fiys, 8). —This is largely a (‘ompilation treating of the subject in a 
popular manner. The apparatus required is figured and described, and detailed 
directions are given for sampling and testing milk, skim milk, buttermilk, whey, 
cream, butter, cheese, and condensed milk, special attention being given to sampling, 
weighing, and testing cream. A balance specially designed for weighing cream 
samples is described. The use of the lactometer and fat test in the detection of 
adulterated milk is disimssed. 

Tilsiter cheese and its manufacture, R. Eichloff (Milch Zty., 28 (1899), No. 4, 
pp. 82,83). —Describes the method employed in factories in West Prussia. 

Cheese poison, R. C. Kedzie (Amer. Cheesvmaktr, 13 (1899), No. 186, pp. 2, S), —A 
popular explanation of the changes in milk and dairy products in general. 


VETERINARY SCIENCE AND PRACTICE. 

Report of the State veterinarian, h. Pearson {Pennsylvania Dept. 
Ayr, BttL 3Ijpp. 119-150). —The report iiicliules detailed statements of 
the work of tie department during the year. 

“The uumher of cattle tested np to .June 1, 1897, was 9,108; the number of these 
that were found to lie tnberculons and condemned was 1,839. The percentage of 
tuberculosis, therefore, was 20.39. Since Juno 1, 4,887 cattle have heou tested with 
tuberculin, and of these 671 were found to bo tuberciilpu» and killed, eipiivalent to 
13.73 per cent. Considering the manner in which the herds 1o he tested are selected 
and the wide distribution of the work, covering practically all parts of the State, it 
would seem fair to assume from this showing that many of the most thoroughly 
iufesteci herds have been discovered and disposed of, and that the percentage of 
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tnberctilosis atnoDg cattle at large is being steadily and rapidly reduced. This is 
indeed an encouraging condition, and I believe that it justifies the x>hin that has 
been adopted for meeting this disease.’’ 

The author discusses symptoms, methods of treatment, and preven¬ 
tion of rabies, glanders, hog cholera, abnormal (depraved) appetite of 
cattle, blackleg, tuberculosis, infectious abortion of cattle, catarrhal or 
broncho pneumonia of cattle, and anthrax. Some of the more impor¬ 
tant deductions follow. 

Eeportsfrom different parts of the State indicate that rabies is more 
prevalent than was susi)ected. The fact that infected dogs may spread 
the disease is recognized and preventive measures are suggested. 

The author believes that by continued vigilance in destroying glan- 
dered horses and disinfecting the places occupied by them the disease 
may be stamped out. The value of mallein in diagnosing difficult cases 
of glanders is pointed out. 

Vaccination for blackleg ‘‘has been practiced on a few infected 
farms in Pennsylvania during the past year with very encouraging 
results. No injury resulted from the treatment, and thus far no 
cases have developed among the animals protected.” 

Attention is drawn to the fact that no injuries have been reported 
due to the use of tuberculin as a test for tuberculosis. The author notes 
that many investigations on methods of dealing with this disease are 
needed, and that the Department has experiments in progress which it 
is hoped will throw light on some of the obscure leatures of the tuber¬ 
culosis question. 

The importance of the satisfactory disposal of carcasses of animals 
affected with anthrax is insisted upon. Burning is recommended, and 
when this is not possible the carcass should be covered with lime and 
deeidy buried in some locality where there is no danger of contaminat¬ 
ing streams. The premises w here the animal died should be thoroughly 
disinfected. 

Whenever anthrax appears it is important to so dispose j>f the earcasses of its 
victims that the soil may not become contaminated with its germs. This is best 
accomi)lished by burning the carcasses without ox)ening them, because wlierever a 
drop of blood falls the seeds of the disease may become established. If imssible, the 
carcass should be burne<l on the spot whtTe the animal <lies. If this can not be done, 
on account of the surroundings, the carcass should he loaded onto a stone boat and 
dragged to a suitable place, and there thrown upon a loose i)ile of wood and cremated. 
If burning is not possible, the next best method of disx)osing of these carcasses is 
to bury them deeply away from water courses (where they would drain into a stream 
and might he washed out) and covered well with lime before the earth is thrown 
over them. Such graves should he so deep that there will bo no danger of future 
accidental disinterment. If the animal dies in the stable, the premises o<‘cupied by 
it should be cleaned in the most tliorougb manner and disinfected by a thorough 
washing and saturation with a solution of bichlorid of mercury (corrosive subli¬ 
mate) 1 part to 1,000 parts of water, As this solution is poisonous it must he used 
with care. The germs of anthrax prefer low moist soils and remain alive longest in 
snch places. The infection of the soil of a given region with the germs of anthrax 
is a serious matter, and endangers the live stock for a considerable period thereafter.” 
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Outbreaks of* anthrax ainonjy the employees in tanneries in Pennsyl¬ 
vania and among cattle in the neighborhoods are described in consider¬ 
able detail. 

Those two outbreaks illustrate one of the important ways in which anthrax is 
carried long distances. Unfortunately, there appears to be no simple way by which 
we can i>rotect ourselves from the danger resulting Irom the use of such infected 
hides. No method has yet been discovered for the sale, efiicient, and economical 
disinfection of hides, and although attem]>ts have been made upon the part of the 
Federal Government to plan and enforce such disinfections in the case of hides from 
suspected sources, they appear to have bt'en evade<l iu a few cases. It seems that 
in some partly civilized countries the hides arc removed from anim.'ils that die of 
anthrax and are exported. Tliore is a provision against the imi)ortation of hides 
from districts where anthrax is known to <;xist, but as the hides do not always come 
directly from such districts the regulation does not fully prevent their importation. 
It has been shown by Origlio, an Italian investigator, that the spores of the anthrax 
bacillus are oven mor** resistant than is usually suppose<l, and that the usual, 
so-called, disinfection to which wool and hair and liides are sometimes submitted is 
futile. He has found that the salting of hides and steejdng of the skins in brine 
does not destroy the spore, nor docs soaking of the dried hides in milk of lime, nor 
prolonged drying; and other observers have noticed that treatment evtui with 
arsenic d(»e8 not disinfect the skins. One reason for this may li(^ in the fact that 
spores exist not only on the surface of the skin, but iu the deeper parts, whither 
they are carried in circulation. 

“ With continued careful oversight of the localities iu which anthrax has devel¬ 
oped, the i)roper disposition of all 8USi)ectod carcasses and a jiulieions u.se of 
vaccine, there is every reason to believe that Ihe disease can not only bo kept within 
present bounds but that it will in time be suiipressed.’' 

The other diseases enumerated are treated of in less detail. 

Effects of tuberculin on tuberculous cows, F. L. Ki ssell {Maine 
JSta. Upt, 1897^ pp. 17)9-1(19^ pi. 1 ).—In a previous publication (K. 8. 11., 
9, p. S91) a partial report was made of the progress of tuberculosis in 
a herd of 10 cows, wliieh had given reaction to the tuberculin test. 
During the year the investigation was eontinued. The cows were quar¬ 
antined in a liglit and well-ventilated stable and well fed and cared for. 
In summer they had the run of a small pasture, and in winter were 
allowed the run of a sunny yard when the weather permitted. The 
attempt was made to keep the animals iu as healthy condition as possi¬ 
ble without resorting to any unusual means. From time to time the 
cows were tested with tubenniliu and were finally destroyed, post¬ 
mortem examinations being made. 

In the author’s opinion the investigation vshows that— 

“ Kei>t under exceptiomilly good conditions as these cattle were, 5 of them kept the 
disease in check, so that it made practically no advancement. In the ease of 3 others 
bat little advance was made, while in 2 <aiso8 the disease had nearly reached a fatal 
termination when the animals were killed. On the whole, we can not see that the 
exceptionally good care that these animals received had any eti'ect on the progrc.ss 
of the disease. It may have retarded the progress of the dis<^ase, hut if so, the i’ac^t 
is not sufficiently clear to lend much weight to the argument that tuberculosis can 
, be successfully controlled hy simply maintaining animals under good hygienic con¬ 
ditions. Twenty per cent of deaths is probably as high a percenttige as one could 
reasonably expect among ordinary tuberculosis herds kept under poor or only fair 
hygienic conditions if, to begin with, all cases that i»re8ented any physical symptoms 
of disease were removed.^' 
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Four pigs and 15 calves were fed milk from the tuberculous cows; the 
ings being given some meal and the calves a little hay in addition. The 
pigs were killed when they weighed about 175 pounds, and the calves 
when from 0 to 8 weeks old. One of the pigs and 2 of the calves were 
found to be tuberculous. 

Parturient apoplexy and its modern methods of treatment, 

PoEPPEL {Mileh Ztg.j 27 (lS9iS) No, 10^ 6,1^8, (>29). —In this article, 

which is a reprint from another journal, the author summarizes the 
opinions regarding causes and treatment of ])arturient apoplexy 
(Edamima pueriJeraUn) in milch cows and reports results of recent 
investigations. According to a Danish veterinarian, Schmidt von 
Kolding, the disease is caused by decomposition of the secreting cells 
in the udder when the milk secretion begins after calving, a leukoinaine 
being formed from the cholesterin bodies, this leukoinaine being the 
direct cause of the disease. The method of treatment proposed is 
injection into the udder of a solution of 10 gm.of potassium iodid in 
a liter of freshly boiled water. The solution should be inserted at a 
temperature of 40 to 42^ (\ A milk (catheter with a wide canal attached 
to a funnel by means of a rubber tube may be used. Instruments 
should be disinfected. If complications due to the effect of iiotassium 
iodid on the heart are feared, sodium iodid may be used in its idaee. 
It is stated that 02 ])er e.ent of the cows treated by this method recov¬ 
ered. The percentage of recovery by the usual methods of treatment 
w as 50 to (10. 

Life history of the sheep-scab mite (Psoroptes communis ), C. P. 

Gillette {(Uuiad 31 (18.9.9), Xo, l^p, .9).—In order to ascertain 
how long a time should intervene between the first and second dippings 
of sheep for the cure of s<!ab, the author undertook to determine the 
periotl of incubatioji and also the time elapsing from the deposition of 
the egg to the time that the mite from that egg, if a female, may itself 
deposit eggs. It was ascertained that it reciuires 4 days for a newly 
deposited egg to hatch and the entire time elapsing from egg to egg 
would be about 14 or 15 days. As there would bo eggs in all stages of 
incubation ui)on a sheep when the latter is dipped for the cure of scab, 
the author states that a second dipping should follow- not sooner than 
5 nor later than 10 days after the first dipping. 

Tuberculosis of cattle, H. llANt; {Ptnnttylvaniti Dept, Ayr. lipt. lS97y pp. 4SO-494 ).,— 
Ageneral article. Th«^ topic.s covered are the desirability of freeing herds from tuber¬ 
culosis; infection of cattle stablejl and horded together; value of sanitary coiuli- 
tioDs; iufeotioii of swine, calves, and other animals, and man by the use of milk of 
tuberculous cows; accuracy of the tuhereulin tost; success of measures against 
tuberculosis in Denmark; and the advantages of suppressing bovine tuberculosis. 

Tuberculosis, W. Saundkiis Kxpt. Fanna Ii2>t»lS97j pip.70-7'>). —A detailed 

report is given of the ro.siilts of a tuberculin test at the central farm. 

llrief notes are also given of testing the herds at the experimental farms at liran- 
don, Indian Head, and Agassiz. 

Remarks on tuberculosis in cattle, W. Lonu {T.ancvt [Aowdoa], ISdSy Xo. 15, 
p. 932). 
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A comparlBou of the temperatures of healthy and tuberculous cows, F. L. 

Russkll {Maine Sta, lipt, IS97, pp. The temperature of 6 tiiberoulons and 

6 healthy cows was taken 3 times a day for 40 days. The results are summarized in 
tabular form. In the author's opinion the results are negative so far as showing any 
difference in temperature between healthy animals and those slightly tuberculous. 

The prophylaxis of tuberculosis, E. Leclainche (Rev, Tuberculoee, lS9Sf Xo, 3^ 
pp. 335--34S). 

A case of tuberculosis in a horse, G. Portkt {Rei\ Vet,, 24 (1S99), No, 2, pp. 
73-~Sl), —A report of a case of tuberculosis and a post-mortem examination. 

Tuberculous meat and milk, J. Niven (Med, Maij, London, 189S, No. 10, pp, 
ISQ-’IOS). 

Contributions to study of the so-called foot rot in cattle, iMMiNtrRR (Wchnschr. 
Tterheilk,, tS9S, No. 41, pp. 377-SSl: 42, pp, 3S9-393). 

On the influence of lecithin and lecithin products on the biology of the ^ 
splenic fever bacteria, W. Taranuchin (Rhss, Jrch. Pat. Klin, i Med. liacU, 6 (ISOS), 
No. 1). 

Concerning Streptococcus equi, E. CArPELL?:TTi undM. Vivaldi (Arch. Hyy., 34 
(1S99), No. 1, pp. 1-21). — The authors cultivated Streptococcus equi on artificial 
media and report inoculation experiments with mice, rabbits, and guinea pigs. 
Infectious cerebro-spinal diseases of horses, Sperling (Dent. Tierarzil. Wchnschr., 

ISOS, No. 41, pp. 35S, 3o9). 

Anchylosis of horses, St, von Katz (Monatsh. Prakt. Tierh., Ht (1S9S), No. 2, pp. 
49-01). 

An essay on the diseases of lower animals transmissible to man, K. Marri- 

80 N ( Vet. Jour., 189S, No. 10, pp. 241-352). 

A contribution to the subject of the specific effect of serums producing 
immunity, C. Manx (Arch. Uxjg., 31 (1S99), No. 3, pp. I79-19I). —A number of 
experiments on the effect of different serums upon bacteria were made with rabbits. 

Bacteriological investigations of animal lymph, W. Dreyer (Ztschr. Hyg. u. 
lu/ectionskrank., 27 (ISOS),p. 116; ahs. in Jfyg. Rundschau, 0(1899), No. 4,pp. ISS-lOl)^ 
Toxic effects of boracic acid, .1. J. Evans (British Med. Jour., 1899, No. 19S7, p. 
209). —The author reports the observation of toxic effects when considerable amounts 
of boracic acid were taken for some time. 

Concerning ricinus poison, A. Cusiiny (Arch. Exper. Path, u. Pharmakol., 41 
(1S9S), pp. 439—448). —A cliLMiiical study of ricinus i)oi8on is reported. 

Abortion, miscarriage, slinking, slipping the calf, L. Pe\rson (Pennsylrania 
Dept. Agr. Rpt. 1S97, pp. 47S-4S0). — \ general article. The removal of cows that are 
affected witli this disease is insisted upon, as well as thorough disinfection of sur¬ 
roundings, destruction of fetus, etc., disinfection of genital passages, and similar 
preventive measures. 

List of cases treated by the station veterinarian during 1894 (Alabama Cane- 
brake Sia. Rul. 18, pp. 15,16). 

Veterinary medicines: Their nature, properties, and doses, T. J. Edge (Penn> 
eyhania Dept Agr. Rul. 35, pp. 23). —The author defines many of the terms applied 
to veterinary medicines, discusses the actions of medicines, and gives briefly the 
nature, xiropertics, effects, and doses of the more important remedies. 

Anatomical preparations of the horse, R. Schmaltz ( Prapariruhungen am Pferd. 
Berlin: R. Soho^z, 1S9S, pp. Vni-\-240). —According to the subtitle this volume con¬ 
tains directions for the x>^<^P^fRtion of all the specimens necessary for studying the 
anatomy of the horse. 


TECHNOLOGY. 

Further experiments in the preservation of grape juice, J. 

Obaig {Canada ExpL Farms Rpt. 1897^ pp. 103--105 ),—In continuation 
6f previous work (E. S. R., 9, p. 895) the following experiments were 
made on the juice of 5 varieties of grapes-^Oliuton, Black Elvira^ 
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Bacchus, Brant, and Concord: Juice heated to 170® for 10 minutes, to 
100^ for 10 minutes, 150^ for 10 minutes, 130® for 10 minutes on 2 con¬ 
secutive days, not lieated, and bottled cold but treated with formalin, 
^ to 1 per cent. Sugar was used in all cases at the rate of 2 oz. to each 
pint of juice. The results are summarized as follows: 

'^(1) Formalin while a proved ferment arrester imparts such a disagreeable flavor 
to the juice that it can not he used, at least as strong as in the proportion of I per 
cent. 

“(2) Sugar added to the juice with formalin masked the lluvor of the latter some¬ 
what, but did not obliterate it entirely. 

^*(3) Salicylic acid, 0.175 gm with 2 oz. sugar to each ))iiit produced the most 
palatable beverage. 

^*(4) Samples were successfully preserved when lieated for 10 minutes at 160 ' with 
sugar at the rate of 2 oz. to each pint of juice. Duplicate samples without sugar 
w'cre also successfully preserved hut were not generally as palatable as the former. 

“(5) IBO*^ F. seems to be the lowest safe temperature that may be used in the pres¬ 
ervation of grape juice. The juice maybe held at this temperature for 15 or 20 
minutes without imparting to it any unpleasant boiled flavor." 

Utilization of Indian cornatalka in Ruaaia, W. K. Holi.owav ( l\ S, Connular 
Bpts, 1S9S, No, 217jPp.^lG/.^17 ),—A brief account is given of a trial by the Kiissian 
Admiralty of cellulose packing made from the pith of cornstalks. 

The comatalk aa a commercial commodity {Drainage Jour,y 20 {1898), No, 77, 
p, SIS ),—The use of the outer hard portion of the cornstalks slaves") for paper 
making is briefly discussed. 

The nonaugara in beeta in their relation to augar manufacture, A. Ri'^miu.er 
(Die Nichtzuckerstoffe der Itiihen in ihren Beziehungen zur Zuckerfahrikation, Brunswick: 
Friedrich Vieweg <>’’ Sohn^ 1898, pp, 523), 

Progreaa in the manufacture of beet augar iu 1898, K. 0. vox Lippmann (Chem, 
Ztg,, 23 (1899), No, 11, pp. 106-109 ).—A r<'8um6 of work on the growing of beets, and 
the science and technology of the inanufacturo of sugar, disposal of by-products, etc. 

The manufacture of starch from maize iu Russia, L. Kkamm (Ahs, in Bui. Assoc, 
Chim. Suer, et Distill., 16 (1898), No, 4,p, 372). 


AGRICULTURAL ENGINEERING. 

Fourth biennial report of the State engineer of Wyoming, 1897-98 (Cheyenne, 

1898, pp. 304, pU, 11, jigs, 11, map 1 ).—Among the subjects discussed are adjudication 
of water rights, ineasuromouts of streams, agricultural problems and possibilities 
of northern Wyoming, reservoirs, and selecting State lands (especially for grazing 
purposes). 

First biennial report of the State engineer of Utah, 1897-98 (Salt Lake ( iiy, 

1899, pp, 86, jigs. 7^).—This includes a summary account of the work of the oflQce of 
irrigation engineer during 1897-98, a discussion of irrigation legislation in the 
State, and instructions as to the xireparatiou of plans for dams or dikes and the 
measuremout of water (including tables of discharge over rectangular weirs). 

Fourteenth annual report of the hydraulic engineer on water supply, Queens¬ 
land, 1897-98 (Brisbane, 1898, pp. 59,pis. 4, dgms, 13, maps 5).—This report summar¬ 
izes the operation of the water sup])ly department of Queensland during the year 
ending June 30,1898, giving an account of surveys in connection with flood warning.** 
and data, relating to artesian wells and irrigation. I’he report is profusely illustrated 
wdth plates, maps, and diagrams. 

On the preservation of the water supply, being the principal results of four 
years’ work of the expedition for the investigation of the sources of the main 
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rivers of European Russia {St, PetertUmrij, 1898, pp, /iS; rev, in Selak, Khoz, i Lyenov,, 
190 {1898), Xo, 8, pp, 457).-“Durinf; the 4 years of its existence the expedition 
has studied systematically 8 drainage basins with a total area of more than 4,000,000 
acres. As a result of these investigations a series (Id volumes) of publications by 
the expedition has appeared under the title of Works on the hydrogeological, 
hydrotechnical, forest, geological, soil, and meteorological phases of the general 
water question in the central watershed of Russia.^’ Tlie present publication is a 
summary of those works.— p. firkmax. 

Report on the prospects of irrigation and water conservation in New South 

Wales, F. J. YIomv. {Sydney: WUliam Applegate Gnllick, 1897, pp, dgms, SO, maps 
4 ),—Discusses both surface and artesian supplies, but devoted especially to the feasi¬ 
bility of constructing 2 canals, one on the Murrumbidgee River, the other on the 
Murray River. Maps are given of the proposed work, and diagrams show the dis¬ 
charge of the 2 rivers named at <lifrerent seasons of the year. ^ 

Field trials of plows, F. Rokelman {Tidankr, Landiikon., 17 {1898), Xo. 5-0, pp, 
S54S78 ),—An account of a I-day lield trial in Denmark with plows of dilfereut 
makes—t American swing plows, I (ierman plow, and 17 of the common Danish 
plows.— F. W. WOLL. 


STATISTICS—MISCELLANEOUS. 

Thirteenth Annual Report of Maine Station, 1897 {Maine Sia, Rpt. 1897,pp, 
211 ),—This contains rcxmrts of the director for the year ending December 31, 1897, 
and the treasurer for the tiseal year ending June 30, 1897; acknowledgements; var¬ 
ious articles noted elsewhere; reprints or abstracts of Ibilletins 32—10 of the station 
on the following subjects: Three troublesome weeds (E. 8. R., 9, p, 143), fiTtilizer 
inspection, 1897 (E. S. R., 9, p. 436), box experiments with phosphoric acid from, 
different sources (E. 8. R., 9, p. 436), the currant lly, gooseberry fruit fly (E. S. R., 9, ]>. 
673), testing seeds (E. 8. R., 9, p. 6.>3), feeding-stulf inspection (E. 8. R., 9, p. 682), fer¬ 
tilizer inspection, 1897 (E. S. R., 9, p. 739), stock-feeding suggestions (E. 8. R., 9, p. 983), 
and celery (E. 8. R., 9, p. 950); and a reprint with minor additions of Riilletin 42 of 
the station on ornamenting homo grounds (E. S. R., 10, p. 3.55). 

Preliminary report of the municipal agricultural experiment station at 
Vyatka for 1897 (I 'yatka, pp. 01; rev. in Srlsk. Khoz. i Lyesor., 190 {1898), Xo. 9, pp. 
716, 717). 

Agriculture in the Hawaiian Islands, ll. W. Wii.ky ( Jour. Franklin Inst., 147 
{1899), Xo. l,pp, S1-5S), 

Statistics of the glucose industry (t'hivago: (llncose Sugar Uejining (h., 1898, 
pp. OS). 

Development of the text-book of agriculture in North America, L. H. Bailey 
{Hook Revieivs, 7 {1899) Xo. 2, pp, 4S-40 ),—This article <liscu8.se8 the development of 
the text-book on agriculture, and reviews briefly the most important works, pub¬ 
lished since 1837 in their chronological order. 



NOTES. 


Arkansas University and Station. —G. L. Teller has resigned his position to 
take charge of the chemical work in Chidlow Institute of Milling and Baking Tech¬ 
nology, recently established in Chicago by David Chidlow, who was formerly chem¬ 
ist to the Pillsbiiry-Washburn Flour Mills Company, of Minneapolis. 

Idaho University and Station.— The State legislature has made an appropria¬ 
tion of $14,000 to finish the university building and $20,000 for maintenance. This 
is the largest appropriation ever made by the State for the support of the university, 
A very successful series of farmers' institutes have been held in the State this winter 
under the direction of H. T. French, agriculturist of the station. This work is of 
very great value, inasmuch as the conditions affecting agricultural operations vary 
so much in different parts of the State. It is the first organization of farmers' insti¬ 
tutes in the State. The agriculturist will make a special study of forage plants 
this season. 

Illinois University and Station.— The term of office of the-following members 
of the board of trustees of the university has expired: J. Irving Pearce, Samuel M. 
Inglis, Napoleon 13. Morrison, James £. Armstrong, and Isaac S. Raymond. In their 
stead have been elected the following: W. H. Fulkerson, of Jerseyville, ex officio 
trustee, as president of the State Board of Agriculture; Alfred Bayliss, of Spring- 
field, ex officio trustee, as State Superintendent of Public Instruction; Mrs. Alice A* 
Abbott, of Chicagof Frederick L. Hatch, of Spring Grove; and Augustus F. Night¬ 
ingale, of Chicago. The board of trustees has appointed the following as members 
of the advisory board of the station: W. H. Fulkerson and F. L. Hatch (trustees) 
and Henry Augustine, of Normal, vice E. A. Hiehl. 

Indiana Station. —W. B. Anderson has resigned his position as assistant agri¬ 
culturist of the station and retired to his farm at Otwell, Indiana, which he is to 
manage in the future. The vacancy has been filled by the appointment of J. H. 
Skinner, B. Sc., a graduate of the School of Agriculture of Purdue University. 

Kansas College and Station. —W. H. Phipps, recently a member of the board 
of regents, has become secretary of the college and station. The following new 
members of the board of regents have been appointed for the term ending April 1, 
1903: William Hunter, of Blue Rapids; J. M. Satterthwaite, of Douglass, and E.T. 
Fairchild, of Ellsworth. In addition to the appropriations previously noted (E. S. R.,^ 
10, p.799) the State legislature has appropriated $16,500 for additional buildings and 
equipment for the mechanical department, $4,000 for the enlargement of the library, 
and $2,000 for farmers' institutes. The station has issued a press bulletin on soy 
beans, which has attracted considerable attention. 

Ohio Station.— On April 11 the station killed 12 cattle which had been under 
experiment with the tuberculin test for periods varying fh>m a few months to nearly 
two years. Several hundred people were present, many coming from distant parts 
of the State. Perhaps the most conspicuous outcome of the experiment was the 
demonstration that when the tuberculin test is applied in season, affected cattle 
may be fattened and disposed of for beef long before the disease has become so 
generalized as to render their meat unsafe for food. Repeated iivjeotions of tubor- 
onlin seemed to have had a retarding rather than an accelerating effect upon the 
progress of the disease. 

South Carolina College and Station.—T he board of trustees at their last 
regular meeting took the initiatory steps looking to a permanant and complete 
17950—No. 9 -8 899 
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separation of the experiment station work from that of the farm and college. At a 
recent meeting the chairs of botany and entomology were consolidated. This con¬ 
solidates the work of these two sciences in the station also. As previously noted, 
live stock and dairying have been consolidated and placed in charge of C. M. Con¬ 
ner. Important work has been recently done by the botanist and entomologist in 
investigations of fungus diseases of rice. Preparations are being made to experi¬ 
ment on a more elaborate scale with grasses and legumes. Experiments have also 
been inaugurated with hop culture. A short bulletin entitled ^^Suggestions to 
auxiliary clubshas been issued to induce cooperation of farmers’ clubs with the 
station. Farmers’ institutes will be held, where desired, during the summer and 
made more strictly agricultural than hitherto. 

Wyoming I^^niveksity and Station.— The Stat<^ legislature has provided a mill 
tax for four years, the proceeds of which are to be used in the construction of a new 
building at the university. It is probable that a science hall will be built, costing 
about $22,000, and that work on it will be begun the coming season. This will 
undoubtedly greatly benefit the station by giving increased facilities for scientific 
work. The following new members have been appointed on the board of trustees: 
S. Conant Parks, of Lander, and J. A. Riner, of Cheyenne, rice .lames A. McAvoy 
and .7. O. Churchill, whose terms of office have expired. 

Personal Mention. —Arthur Devarda, adjunct to the agricultnral-cdiemical exper¬ 
iment station at Vienna, has been transferred to a similar position in the station at 
Gdrz. He will be succeeded by Adolf Halla, former assistant. 

Prof. Dr. R. von Wettstein, who succeeds the late Dr. A. von Kerner as professor 
of botany and director of the gardens and museum of the Univoi-sity of Vienna, 
assumed his new duties April 1. 

Prof. Emerich Meissl, director of the agricultural-chemical experiment station at 
Vienna, has been appointed counselor (^^Ministerialrat”) to the German agricultural 
ministry. Dr. F. W. Dafert, director of the agricultural institute at Campinas^, 
Brazil, has been appointed director of the station in bis stead, and the place of the/ 
latter has been filled by Dr. Gustav Dutra. 

The agricultural experiment station at Cdthen, Germany, whicli was founded in 
1864, has been discontinued, owing to the death of the director, Dr. F, Ileidepriem. 

Dr. Willielm Schimper, formerly associate professor of botany at the University 
of Bonn, has been appointed to a chair in the University of Basel. 

The British Government has established a botanic garden and experiment station 
in Uganda, Northeast Africa, under the direction of Alex. White. 

J. H, Holland has been appointetl director of the botanic gardens in Old Calabar, 
Western Africa. 

Misc^ellaneous. —According to The Gardeners' Chronicle^ it has been decided to 
hold an arboricultural and pomological conference in connection with the horticul¬ 
tural section of the Paris Exposition. Preliminary papers will be accepted dealing 
with the following subjects: Fruit farms, cultural and economic principles, choice 
of suitable varieties and their use, fruit planting by roadsides, harvesting and pres¬ 
ervation of fruit, packing fruit, cider trees and fruits—their cultivation and uses, 
atmospheric agencies—their influence on forced fruit trees and vines,- vegetaMe 
physiology as regards fl'iictification, practice of grafting and pruningy tar^s and 
fjonditions of transport for trees and fruits, insects, diseases, remedies, manures aud 
fertilizers, tl^ propagation of varieties of fruit for colonial cultivation, tuition in 
fruit culture, garden schools, public instruction, congresses, etc. Tlie details of the 
organization will he uiider the direction of a committee, of whicli Charles Baltet 
will be chairman. 

A semimonthly journal. La Tndustria Azucarera, devoted to the cane-sugar industry 
in all of its branches, and intended for circulation in all the Spanish-Amorican 
countries which produce sugar, has recently been started by the Sugar Industry 
Company, 123 Liberty street, New York City. 
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The irrigation investigations in charge of this Office have already 
been referred to in the present volume of the Record (i>. 201). The 
appropriation for this purpose having been increased at the recent 
session of Congress from $10,000 to $35,000, of which sum $10,000 was 
made immediately available, these investigations are being further 
developed and the work in connection with tliem is being more 
thoroughly organized. The scope of the investigations has been more 
accurately deiined in the last appropriation act. As there stated, funds 
are provided To enable the Secretary of Agriculture to investigate and 
report upon the laws and institutions relating to irrigation, and upon 
the use of irrigation waters, with special suggestions of better methods 
for the utilization of irrigation waters in agriculture than those in 
common use, and for the preparation, printing, and illustration of 
reports and bulletins on irrigation; and the agricultural experiment 
stations are hereby authorized and directed to cooperate with the 
Secretary of Agriculture in carrying out said investigations in such 
manner and to such extent as may be warranted by a due regard to 
the varying conditions and needs of the respective States and Terri¬ 
tories, and as may be mutually agreed uimn.’^ 

The first bulletin prepared in connection with these investigations, 
which has recently been issued, contains a discussion of the irrigation 
laws which control the diversion and use of water from the Missouri 
River and its tributaries, by Prof. Elwood Mead, including papers on 
the water laws of Colorado and Nebraska, by the engineers of these 
States. Other bulletins of a similar character are in i)reparation. 

For the present the investigations on the use of irrigation water will 
be largely confined to the determination of the actual amount of water 
used by successful farmers in difterent parts of the irrigated region on 
different soils and in the growing of different crops. 

A temporary organization for the administration of these investiga¬ 
tions has been effected by the appointment of Prof. Elwood Mead as 
irrigation expert in charge, and headquarters have been established at 
Cheyenne, Wyoming. It is hoped that some work may be done the 
present season in most of the States and Territories west of the Mis¬ 
sissippi River in which irrigation is practiced to any considerable 
extent. Arrangements have also been made to aid the New Jersey 
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experiment stations in continuing tlieir investigations, which have 
already attracted mfich favorable attention in the East. 

As far as practicable the cooperation of the experiment stations will 
bo sought in these investigations, and it is hoped that one result of 
this work will be that the stations will not only be able to develop their 
investigations relating to irrigation in the lines in which the Depart¬ 
ment will work under this appropriation, but also in other important 
lines involving operations by different divisions of the station. It is 
believed that by concentrating their efforts on i)roblems based on the 
requirements of agriculture under irrigation, the stations in a number 
of States and Territories may materially enhance their usefulness. 

It should be clearly understood that the irrigation investigations of 
this Department are intended to cover only a limited portion of the 
field of investigations relating to agriculture under irrigation which 
the stations and the different divisions of the Department may prop¬ 
erly undertake. An effort will be made to jnark out a line of work for 
these investigations which will give them a distinct place between the 
investigations of the Geological Survey relating to the topography 
and water supply of the irrigated region, and those of the different 
branches of the Department and stations which relate to the climate 
and plants of that region. Aside from the studies of the laws and 
institutions of communities in which irrigation is practiced, the irri¬ 
gation investigations will have for their chief object the determina¬ 
tion of the economic and profitable utilization of water In agriculture 
as it is supplied to the farmer through reservoirs, canals, and ditches. 
In these investigations, as in nearly all others relating to the complex 
science of agriculture, there will be many points of contact with 
investigations conducted under other auspices, and thus many oppor¬ 
tunities for cooperative effort will bo presented. With so largo a field 
of operations and so great interests at stake, there will be abundant 
room for all the agencies now at work for the benefit of agriculture of 
the irrigated region to fully utilize all tlie moans at their command. 
Besides the development of the irrigation investigations, the Department 
will, for example, continue studies of alkali soils, the native and culti¬ 
vated plants and trees best adapted to the arid regions, and other 
related questions. 

The people of that .vast area of our country in which agriculture and 
the other industries are so largely dependent on the successful practice 
of irrigation, are to be congratulated that attention was more earnestly 
and successfully drawn to their needs during the recent session of 
Congress than ever before, and more ample provision than heretofore 
was made for studying the problems of agriculture in that region, 
through increased appropriations for the work of the Geological Survey 
and different branches of this Department. 



INVESTIGATIONS ON THE Min'AROlISM OF MILCH COWS.* 


Oscar ITagrmann, Pn. D., 

Professor at the AgricnHural Academy^ Poppelsdorfy Germany. 

METABOLISM EXPERIMENT.^ WITH RUMINANTS, 

When metabolism investigations are carried on with Ilerbivora— 
milch cows, for instance—other ])oints must be considered which ren¬ 
der the calculations still more comjdicated. The feeding stuffs are not 
as simide as in the case of Carnivora. They (jontain more amid com¬ 
pounds than ilesli. The ether extract does not consist of fat alone, but 
of chlorophyll, wax, and similar bodies. Plant protein is not uniform 
in composition. While animal protein contains on an average 10 to 
10.7 per cent nitrogen, there is a somewhat wider range in the case of 
vegetable protein. In addition to starch, the carbohydrates consist 
of pentoses, i)entosans, gums, etc. Finally, vegetable feeding stuffs 
contain crude fiber, which is only in part digestible, and which is per¬ 
haps of paramount importance in investigations of this kind. 

Nitrogen which is digested and is not excreted in the urine is 
assumed to be stored in the body, and this gain is best calculated as 
proteid, since, with the exception of a small part which remains in 
the growing tissue, the nitrogen is transformed into ])roteid. On the 
supposition that 4 per cent of the nitrogen in the lymph is nonalbumi¬ 
noid nitrogen, and that the quantity of lymidi is doubled by very 
abundant feeding, it is possible for the body to gain a considerable 
amount of amids without any cluinge in the composition of the lymph. 
Similar reasoning might be applied to the muscles; but the ratio of the 
different nitrogenous bodies to each other in the muscles is not known 
with certainty, nor the proportion in which this non albuminoid nitro¬ 
gen is eliminjited. If, on the other hand, the tissues of the body lase 
water under intensive feeding, the body may possibly lose nitrogenous 
extractives, which appear in the urine and so introduce an error in cab 
dilating the gain of protein. However, such considerations are theo¬ 
retical and have little practical value. 

In determining the material digested, slight errors are introduced 
from the fact that the ether extract of the feces contains numerous 
bodies which were not originally jiresent in the food, and the nitrog¬ 
enous bodies in the feces have a different composition from those in 

* Contiiuieil from p. 816. 
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the food. A more serious error, however, is caused by the crude fiber. 
This is not digested by the peptic and pancreatic ferments, etc., but by 
the action of bacteria, and, further, the digestion is not complete. The 
fermentation of other nitrogen-free bodies is induced by the same btic- 
teria,and it is probable that protein is also broken down. At any rate 
the cliangcs which take place are very complicated. Much light has 
been thrown upon this subject by Kellner’s experiments with steers.* 
He found that for maintenance there was required 24,000 calories per 
day per 1,000 kg. live weight, or 1 calorie per kilogram per hour. In 
the case of steers fed hay the crude fiber of the feces has a higher carbon 
content and fuel value than that of the hay fed. It follows, therefore, 
that the crude iiber digested has a lower fuel value than that eaten.* 
According to Kellner the fuel value of 1 gm. of pure digestible crude 
fiber furnishes 4.2100 calories, or, in round numbers, about the same as 
starch (4.18 calories per gram). Further, when hay is fed, the ether 
extract of the feces has a higher fuel value than the ether extract of 
the food. Therefore the fuel value of the digestible ether extract is 
also less than that of the food, being 8.322 calories per gram. Kellner 
gives the fuel value of the digestible nitrogen-free extract of hay as 
4.232 calories iier gram. These illustrations show that calorimetric 
analysis is much more delicate than the ordinary methods of proximate 
analysis. 

In calculating the fuel value of protein it should be borne in mind, 
as stated above, that while practically all the amid nitrogen of the food 
is resorbed, a portion is oxidized in the body and excreted in the urine. 
Supposing this to have the same heat of combustion as asparagin (3.511 
calories per gram), the fuel value of urea at least must be deducted 
from this in order to estimate its maximum nutritive effect. A gram of 

asparagin yields 0.454 gm. of urea ( ^^^=0.454 ), having a fuel value of 

1.152 calories. A gram of asparagin (containing 0.212 gm. of nitrogen) 
would furnish 3.511 calories. This quantity, less 1.152, gives 2.30 calo¬ 
ries as the available fuel value of 1 gm. of asparagin. These values are 
at best approximations, but the total error is not great, since such 
materials constitute only from 1 to 2 per cent of the total material 
metabolized. 

According to. Kellner’s investigations, 3.5 calories per gram repre¬ 
sents the physiological nutritive value of digestible organic material of 
meadow hay of medium quality when consumed by cattle. Such hay 
has the folklwing [percentage composition: Protein 1.393, fat 2.58, crude 
fiber 27.23, nitrogen-free extract 53.13, ash 7.00, carbon 46.10, and total 
nitrogen 1.6 per cent. According to Kellner, the total fuel value of the 
hay is distributed among its constituents as follows: Albuminoids 10.3, 
nonalbuminoid nitrogenous material 1.4, nitrogen-free extract 53.8, 
ether extract 3.6, and crude fiber 30.9 per cent. As noted above, cattle 

‘ E. S. K., a, p. 167. 
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require for maiutenauce 1 calorie i)er hour per kilogram of live weight. 
If a steer weighing G20 kg. is fed 8 kg. of meadow hay of the composi¬ 
tion noted above, the ration would furnish 0.7 kg. of digestible protein 
andG.O kg. of digestible nitrogen free material (crude liber plus nitrogen- 
free extract plus fat multiplied by 2.4) per 1,000 kg. live weight. It is 
of tlie utmost importance to determine the amount of bay suflicient for 
maintenance, since hay serves as the basis of the ration. 

Oat straw contains 85 per cent of dry matter, made up of 0.4G8 per 
cent of protein, 2.27 per cent of fat, 42.41 per cent of crude fiber, G.G per 
cent of mineral matter, 0.525 per cent of nitrogen, and 40.75 per cent 
of carbon. Using the data furnished by Kellner’s experiments, it 
appears that a maintenance ration can not be made up of meadow hay 
and oat straw of the above comx>ositiou without furnishing an excess of 
nitrogen-free material. In Kellner s experiments a steer weighing G12 
kg. lost daily 01 gm. of protein and 102 gm. of fat when fed 5.45 kg. of 
meadow hay (dry matter) and 4.5 kg. of oat straw (dry matter). The 
coefficients of digestibility of dry matter of hay and straw were shown 
to be as follows: 


CoclVcicniN of (HgefilihilUij of dri/ matter of hag and straw. 



Hay.. 

Straw 


l>ry , Oi 7 ;aiii<. Cnulo j I‘uro i 

matter, matter. > protein, i protein.' | oxtract ' 


Fat. 


1 

I Crude 
j liber. 


/Vr CfUit. Per cent. Per cent. 
(U. 9 «2.4 6.1 

,55.1 ' 52.5 .1 


7Vr cent. Per cent .' Per cent. Percent. 
(5.7 *,57.3 1 1.6 1 17.4 

1.2. 25.3! .6 26.5 


'Pure protein in cale.ulabMl by as.sumintr tli.at for each 106 ^m. of di<ie.sti dry matter 0.4 gm. oi* 
nitrogen diu' to inetnbolio producta i,s (*\ereted in the fecea. Sineo the amid compounds are reganied 
as completely asHiniilated, it ma,\ bo assumed that tho remaining nitrogen of the tece.s is ]>roteid 
nitrogen. Suppose that the food contaiiuHl 633 gm. «»f protein, that 4.716 gm. of dry matter was 
assimilated, and that the <lry matter of tho tVM;«‘R amoiiiited to 0.2.547 gm., eontaiuiiig 1.79.5 per cent of 
nitrogen, or 45.72 gm. of nitrogen, the nitrogen due to metabolic pnalucts would Im 18.86 gm. 
(47.16x0.4 18.86). The proteid nitrogen in tho feces, therelbro, would equal 26.86 gm. (45.72- -18.86 — 

26.86). This is equivalent to 168 gm,. of i»rotoin. Therefore tho food furnished 4(J5 gin. of digestible 
protein (633 —168=: 465). 


Suppose, for instniice, it is dosire<l to calciilato the quantity of hay 
and straw (containing SS..'! and 53.2 kjf, of digestible nitrogen-free 
material, respectively) which would furnish 0,7 kg, of digestible pro¬ 
tein and 6.0 kg. of nitrogen-free material. Let X gm. equal the hay 
fed and Y gm. the straw. Tlieu 01 X-fl Y=700 gm. of crude protein, 
and 585 X—532 Y=0,600 gm. of nitrogen-free material. Solving the 
equations, X=11.48 and Y= —0.2. In other words, on the supposi¬ 
tion that hay and straw have the composition assigned to them above, 
a ration famishing the desired quantities of protein and nitrogen-free 
material can not be made up from these feeding stuffs, since Y has a 
negative value. The straw contains too large a percentage of nitrogen- 
free material and too small a percentage of protein. Therefore the 
protein of the ration must bo chiefly supplied by hay and the nitrogen- 
free material by straw, which will furnish an excess of the latter. 
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BNKBOY REQUIRED FOR MASTICATION AND DIOESTION. 

Ill calculating a ration for production for steers and cows it should 
be remembered (1) that a portion of the food must be utilized to supply 
energy for the labor of digestion, the amount of which is not definitely 
known, and (2) that fermentation takes place in the stomach and large 
intestines of Herbivora. The value of the latter factor may be calcu¬ 
lated from the data furnished by Kiilin and Kellner’s experiments at 
Mdckern. It was found that on an average 0.5 to 7 per cent of carbon 
from digestible crude fiber and nitrogen-free material was excreted as 
methan. According to Tappeiner’s investigations cellulose adds water 
when it ferments, 100 gm. yielding 4.7 gm. of methan and 33.0 gm. of 
carbon dioxid, together with 33.0 gm. of acetic and butyric acid. These 
acids undergo combustion in the body, but, according to the investiga¬ 
tions of Mallcrve only 75 per cent of their energy (*an be utilized. In 
round numbers, 100 gm. of cellulose, 4.7 gm. of methan, and 33.5 gm. 
of carbon dioxid contain 44.5 gm., 3.5 gm., and 0.1 gm. of carbon, 
respectively. In other words, in the example cited a total of 12.0 gm., 
or 28.3 per cent, of the carbon of digestible starch or cellulose is 
excreted in the form of gas, owing to the fermentation in the intestinal 
tract. If so much methan is produced by fermentation that its carbon 
content equals 0.7 per cent (average of 0.5 and 7 per cent) of the car¬ 
bon of the total digestible nitrogen-free material (including crude fiber), 
it may be assumed that carbon dioxid was also formed in the same pro- 
liortion as in Tappeiner’s investigations; that is, for each 6.7 gm. of 
carbon of methan 17.4 gm. of carbon of carbon dioxid was produced. 
Therefore 24.12 per cent (17.4+0.7=24.1) of total starch and nitrogen- 
free extract has undergone fermentation. These calculations are not 
exact, since hydrogen is also formed in the intestinal tract. The amount 
for Herbivora is not known, but it is so small that the error introduced 
is insignificant. 

The experiments made by Zuntz and the author with a horse may be 
cited to show the effect which the digestion of crude fiber exercises 
upon the consumption of oxygen and the production of carbon dioxid 
in respiration experiments. The horse excreted 4.7 gm. of methan and 
0.2 gm. of hydrogen per 100 gm. of digestible crude fiber. 


Effect of digestion of crude fiber on respiration. 


s 

Carbon. 

Hydrogen. 

Oxygen. 

100 gm. of crude fiber contains. 

Grams. 
44.44 
3.53 

Grams. 

0.18 

1.18 

Grams. 

40.38 

4.7 gm. of methan cuntains. 

Difference...!. 


40.91 
0.14 

5.00 

49.38 

24.36 

33.5 gm.of carbon dioxid coutmns. 

Difference. 


31.77 

5.00 

.20 

25.02 

Deducting the hydrogen excreted.-. 

DifTerexico. 



31.77 

l80 

25.02 
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For each 100 gm. of digested crude fiber completely oxidized iu the 
animal body 149.99 gm. (116.49+33.5=149.90) of carbon dioxid (equal 
to 76.28 liters) is produced, and 98.1 gin. of oxygen (equal to 68.0 
liters) is consumed from the air. The respiratory quotient is therefore 


I ®-?®-1112 

The fuel value of the cleavage products of the crude fiber can also 
be calculated from the oxygen utilized and the carbon dioxid i)ro- 
duced. One hundred grams of crude fiber has a fuel value of 418.5 
calories; 4.7 gm. of methan would yield 62.7 calories (4,7x13.344 [fuel 
value of 1 gm.]=62.7); 0.2 gm. of hydrogen would furnish 6.9 calories 
(0.2x34.6 [fuel value of 1 gin.]=6.9; deducting the sum of 62.7 and 
6.9 from 418.5 leaves in round numbers 349 calories. A total of 68.6 
liters of oxygen would be used; that is, each liter of oxygen utilized 
for the combustion of digestible crude fiber produces 5.087 calories 


/349 _ 
V68.6 



A correction should, however, be introduced for the 


33.5 gm. of carbon dioxid and about 48 calories produced by fermenta¬ 
tion. Under certain conditions this heat is as available for the body 
as that produced by the oxidation of materials in the tissues. Further, 
according to the investigations of Munk and Mallerve sodium butyrate 
and sodium acetate may be burned in the body, but the metabolism is 
also increased so that at best only four-fifths of their nutritive value is 
available. After deducting the 48 calories due to fermentation from 
the 349 calories per kilogram of digestible crude fiber mentioned above, 
there remain 361 calories. Assuming that only four-fifths of this is 
available, 100 gm. of digestible crude fiber yields for the body 240.8 
calories. Using this value, 1 liter of oxygen from the inspired air 
would produce 3.51 calories (240.8 —fiS.O = 3.51). 

Energy is required for taking food into the mouth, chewing it, and 
for chewing the cud, and for all the processes of digestion. More or 
less energy is also rcijuired for the secretion of saliva and other digest¬ 
ive juices, and for taking up the digested material into the blood and 
lymph. The food must, be moved through the intestinal tract, and 
finally the undigested matter must be excreted. Further, the labor of 
digestion causes increased activity of the heart and lungs. The result¬ 
ant of all the energy expended is heat, and only a part of this heat is 
necessary for maintaining the body temperature. It is probable that 
when milch cows are fed an abundant diet so much heat is produced 
by the labor of digestion that a portion is radiated from the body 
unused. 

It is plain, then, that a deduction must always be made from the 
total energy of a maintenance ration to cover the labor of digestion. 
The labor of chewing and digesting increases with increased amounts 
of crude fiber in the food. This has been shown by many experiments 
with cattle and horses. Zuntz and the writer found that with a horse 
the labor of chewing and digesting amounted to 260 calories per lOQ 
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gm. of crude fiber In the food. Values for milch cows are necessarily 
somewhat different, since the processes of digestion in ruminants and 
horses are dissimilar. In the case of a liorse, protein, fat, and carbo¬ 
hydrates are acted upon by the digestive juices and absorbed in the 
stomach and small intestine. The cellulose and materials which have 
escaped digestion, because the walls of the cells in which they are 
inclosed have not been broken, finally reach that portion of the intes¬ 
tinal tract where fermentation takes place. The ferinentation renders 
the crude fiber soluble, and further, when the cell walls are thus 
destroyed the nutrients which escaped digestion earlier can be reached 
by the digestive juices and absorbed. The act of moving the crude 
fiber through the long intestine to the point where fermentation takes 
place requires an expenditure of energy which may safely be assumed 
to reach 2.65 calories per gram of crude fiber in the food. 

Iri'the case of ruminants the food is retained for a long time in the 
first stomach and undergoes very active fermentation. This renders a 
large portion soluble and diminishes the amount of crude fiber, so that 
only a portion of the crude fiber must pass through the whole intestinal 
tract, the exact amount of which is not known. At all events, this 
step in digestion requires the expenditure of less energy than in the 
case of horses. On the other hand, chewing the cud re(|uires a large 
amount of energy; so that it is not impossible that the total labor of 
digestion is fully as great in ruminants as in horses. 

Cattle digest in round numbers 66 per cent of the (uude fiber con¬ 
sumed. Using Kuhn’s data, Kellner has calculated that owing to fer¬ 
mentation 10 per cent of the digestible carbon is excreted in tln^ form 
of hydrocarbons. Thus, of 100 gm. of crude fiber fed, 60 gm. is digest¬ 
ible, and 36 per cent, or 21.6 gm,, undergoes fermentation. This has a 

fuel value of 52 calories X 21.6=52 J. The total energy of the 

38.1 gm, (60—21,6=38.4) of digestible crude fiber remaining is available. 
Since this is 4.18 calories per gram, the total would be 160 calories. 
In other words, 100 gm. of (‘.rude fiber in the food, of which 60 gm. is 
digestible, furnishes the body 212 calories (52 + 160 = 212). Since a 
horse requires 265 calories, this amount would be insufficient. Infor¬ 
mation is lacking for ruminants, especially milch Cows, and special 
respiration experiments will need to be made in which rations containing 
large and small amounts of crude fiber are fed before statements such 
as the foregoing can be made with certainty. From what has been said 
it is probable that the labor of chewing and digesting food is less with 
ruminants than with liorses, so that possibly the cleavage of crude 
fiber furnishes an amount of energy sufficient for digesting it. 

The total labor of digesting fat in the case of man and dogs is not 
great. For protein and carbohydrates it is somewhat greater than for 
fat, amounting, according to the investigations of Magnus-Levy, aside 
from the labor of chewing, to about 9 per cent of the total energy of 
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the digested^ material. This is the value assumed for pigs fed rice. 
This value and other data can be calculated for swine by comparing 
MeissFs' work on the formation of fat in pigs when rice is fed with the 
values obtained in metabolism experiments with fasting swine. 

One of the pigs weighed 71 kg. and was fed 2,000 gm. of rice daily. 
Ten liters of water and 10 gm. of salt were given in addition. The rice 
had the following percentage comi>osition: Water 13.13, nitrogen 1.09, 
carbon 39.29, protein 0.81, fat 0.82, starch 78.70, crnde fiber 0.09, and 
pure ash 0.39. The materials consumed in the food and excreted in 
the feces, urine, and respiratory products, and gained by the body per 
day are shown in the following table: 

Metabolism experiment withjnys. 



Nitro- 

geii. 

Pro¬ 

tein. 

Fat. 

Stareli. 

Crude 

tiher. 

Carbon. 

Ash. 

Food coiiHiiined ruiitaiiietl. 

Feces coiitaiued. 


Grams. 

21.8 

3.7 

Grams. 

136.2 

23.2 

Grams. 

16.4 

4.3 

Grains. 

l..'>75.2 

7.0 

Grains. 

1.8 

1.5 

Grams. 
785.8 
19.6 

Grams. 

19.8 

4.1 

Diseated. 

Urine contiuiied. 


18.1 1 
1U.3 1 

11.3.0 ' 
64.4 j 

12.1 

1, 568. 2 

.3 j 

766. 2 1 
12.0 1 

15.7 

J3.2 

Kcinaiiuler. 

Excreted in tlie breath. 


7.8 1 

48.6 1 

.2.a| 


. 754.2 

. 41.5.0 

2.5 

Gained by the Imdy. 


7.8 1 

1 

48,6 , 

1 

12.1: 

i 1 


.! 339.2 

1 

2.5 


The protein, fat, and crude fiber digested contained in round numbers 
69.2 gm. of carbon. The total digested carbon of the food was 706.2 
gm. Therefore starch must have furnished 097 gm. (706.2 — 09.2 = 097). 
The 48.0 gm. of protein gained contained 25.8 gm. of carbon and the 
12.1 gin. of fat contained 9.3 gm. of carbon. Since the total carbon 
gained was 339.2 gm., 294.1 gin. must have been obtained from starch, 
and must have been retained as fat. It follows that each gram of 
digestible carbon from starch furnished 0.422 gm. of carbon for the 


formation of fat 


( 


294.1 

097 



Tliere was excreted in the breath 


21.4 gm. of carbon dioxid per kilogram of 



415.11 

3.71 



which would contain 15.504 gm. of oxygen; 10.3 gm. of nitrogen was 
excreted in the urine, and 0.900 gm. of protein Avas broken down per 

kilogram of body weight X 0.25 = 0.1)00^. As notec^l above, this 

would require 1.23 gm. of oxygen (1.358 x 0.906 = 1.23), and would 
produce 1.30 gm. of carbon dioxid (1.507 x 0.900 = 1.36). There was 
stored up as fat 294.1 gm. of carbon from starch; therefore, the 
fat formed from starch per kilogram of live weight was 5.421 gm. 

r~^g-^^^x71 = 5.412 y As previously noted, when 44 gm. of fat 


‘ Ztschr. Biol., 22 (1886), p. 84. 

S CO» : 0 = 44 : 1 2 = n .3. Thorofore C X — COj. 
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was formed from starch, 51.07 gm. of carbon dioxid was produced at 
the same time. For this no oxygen from the air was required. The 
amount of carbon dioxid produced by the formation of 5.412 gm. of 
fat would therefore be 6.28 gm. If the 0.3 gm. of digestible crude fiber 
be neglected and the total nitrogen in the urine be regarded as derived 
from the cleavage of i)rotein, since the rice fed contained practically 
no nonprotein nitrogen and the total protein content was small, the 
respiratory quotient of the pig may be calculated as follows; The 
oxidation of protein required 1.23 gm. of oxygen, producing 1.36 gm. of 
carbon dioxid. The fat formed from starch required no oxygen and 
produced 6.28 gm. of carbon dioxid. The oxidation of starch re(iuired 
10.01 gm. of oxygen and produced 13.76 gm. of carbon dioxid. The 
total oxygen required was therefore 11.24 gm. and the total carbon 
dioxid produced was 21.40 gm. The resinratory (jiiotient would be 
21.404-1.96633 10.88 ^ 

11.24-41.43003"” 7.86~^“^^^- 


A fasting pig weighing 14L kg. excreted 9.8 gm. of nitrogen in the 
urine and 217 gm. of carbon. At a weight of 71 gm. the pig would 
have produced more carbon dioxid, in the proportion of ^14P; ^71^, 
since the metabolism of small animals is intense and the cleavage 
(Stoffumsatz) is equal to the cube root of the square of the live weight. 
Of the 217 gm. of carbon in the expired air, 191.8 gm. came from the 
cleavage of fat, the cleavage of protein causing 9.8 gm. of nitrogen in 
the urine, whi(;h would have necessitated the excretion of 25.2 gm. of 
carbon in the breath as carbon dioxid (217—25.2= 191.8). In the case 
of the pig weighing 71 kg. the oxidation of 2.15 gm. of carbon from fat 
and 0.282 gm. of carbon from protein furnished the energy exx)ended 


per kilogram of live weight 


191.8x27.1' 


141 


X 17.15 = 2.15 


As noted above, the oxidation of 1 gm. of carbon from fat liberates 
12.4 calories. Therefore 2.15 gm. of carbon from fat would furnish 26.7 
calories; and 0.282 gm. of carbon from protein would furnish 2.8 calories 

X 4.1 X 0.282 = 2.8 y Therefore the energy per kilogram of live 

weight would be 26.7 -f 2.8 = 29,5 calories. 

In the case of the pig fed 2,000 gm. of rice the oxygen utilized in 
the oxidation of protein was 1.23 gm., or 0.86 liters; that is, 0.906 gm. 
of protein was oxidized and 3.7 calories of energy was produced 
(0,906 X 4.1 = 3.7). In the same experiment 10.1 gm., or 7 liters, of oxygen 
was required for the oxidation of starch, and this furnished 35 calories 
7x5 = 35). Further, 6.28 gm., or 3.2 liters, of carbon dioxid was pro¬ 
duced as an accompaniment of the fat formed. As noted above, this 
furnished 3.68 calories (3.2 x 1.15 = 3.68), The total energy liberated was 
therefore 3.74-35.0-f 3.7 = 42.4 calories. The 3.7 calories furnished by 
the formation of fat played no i)art in the labor of digestion. Deduct¬ 
ing this amount from the total (42.4) leaves 38.7 calories. The energy 


':^7.X = t^l4P; 17.15 = ^^7X«. 
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inoduced by the fsisting animal performing no labor of digestion was 
29;6 calories. Therefore 9.2 calories (3.87—29.5 = 9.2) represents the 
labor per kilogram of live weight expended in digesting 28.17 gm. of 
rice (the amount consumed per kilogram of live weight). The digest¬ 
ible matter in 28.17 gm. of rice had a fuel value of 100.5 calories 


/113 , - , 1,008.2 , _ . 12.1 „ . 

( y 1^ X 4.1-8-f“ -100.t) 


1,568.2 


12.1 


In the case of the soaked rice the labor of chewing can be left out of 
account. The labor of digesting rice which contains practically no crude 
fiber required an expenditure of energy equal to 0.2 per cent of the 
total energy of the digestible food. 

In the absence of more accurate data it can be said that in the case 
of cattle crude fiber yields the same amount of energy tliat is required 
for its digestion. The labor of chewing and digesting the remainder of 
the food may be said to equal 10 per cent of the energy of the digest- 
ibie nutrients; and further, 24.1 per cent of the nitrogen-free mate¬ 
rial undergoes fermentation. 

According to Kellner’s calculations, a basal ration for maintenance 
must furnish i)er 1,000 kg. of live weight 0.7 kg. of digestible protein, 
and 6.G kg. of nitrogen-free material, including 2.1 kg. of crude fiber. 

In a metabolism experiment made by the writer with a milch cow, 
the factors determined were the amount and composition of the food, 
urine, feces, and milk, as a respiration apparatus was not available. 
The details of the experiment were as follows: 


CALCULATION OF RESULTS OBTAINED WITH COWS. 


During the test the cow weighed on an average 440 kg. and consumed 
daily 5.4 kg. of wheat bran, 2 kg. of straw, 2.82 kg. of hay, 23.5 kg. of 
fodder beets, 30 kg. of water, and 30 gm. of salt. The preliminary 
period covered 15 days. The urine and feces were collected for 7 days. 
On an average 13.604 kg. of urine and 25.814 kg. of feces (equal to 
4.410 kg. of dry matter) and 0.908 kg. of milk, containing 12.1 per cent 
of dry matter and 3.35 per cent of fat, were excreted per day. 

The amounts of nutrients in the food and in the feces, with the coeffi¬ 
cients of digestibility, are shown below: 


Composition of food and feces and coefficients of digestibility. 



l>ry 

mutter. 

Qm. 
11,153 

4,040 

Nitro 

geii. 

Qm. 

243.1 

70 3 

Crude | 
protein. 1 

Pure 

protein. 

Fat. 

Crude 

liber. 

Nitro- 
gen- 
free ex¬ 
tract. 

Pure 
ash and 
sand. 

Pure 

ash. 

Food consumed (5.4 kj;;. 
wheat brail, 23.5 kg. fod¬ 
der beets, 2 kg. straw, 
2.82 kg. bay, 0.03 kg. salt). 
Feces excreted (4,409 gm. 
air-dry). 

Qm. 

1,519 

Qm. 

1,236 

299 

Qm. 

420 

99 

Qm. 

2.115 

1,075 

Qm. 

0,024 

1,718 

1 

Qm. 

1,070 

680 

Qm. 

804 

399 



Food digested. 

7.104 

166.8 


937 

iST 

1,040 

4,806 

300 

405 


Pr. ct. 

Pr. ct. 


Pr. ct. 

Pr. et. 

l^.et. 

Pr. ct. 

Pr. ct. 

Pr.et. 

Goelilcieiits of digestibility. 

63.7 

08.0 


75.8 

70.8 

49.2 

71.5 


50.4 
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The urine contained 90.2 gm. of nitrogen; the milk contained 50.9 
gin. of total nitrogen, 47 gm. of albuminoid nitrogen, 335 gm. of fat, 
and 490 gm. of milk sugar. Deducting the nitrogen in the urine 
and milk from the amount digested shows that there was a gain of 
19.7 gm. of nitrogen. As noted above, the cow digested 1,040 gm. of 
crude fiber, in addition to the protein, fat, and carbohydrates. Accord¬ 
ing to previous statements, 924 gm. of crude fiber was required for 
maintenance (0.44x2,100=924), therefore 110 gm. (1,040—924=116) of 
crude fiber was digested in excess of the amount required, and had no 
nutritive value because it was fermented, yielding carbon dioxid, water, 
and heat, the latter only being of use to the body. This necessitated 
an expenditure of 10 per cent of the total energy of digestion, on the 
supposition ordinarily made, and leaving out of account the fact that 
the energy derived from crude fiber merely covers the labor of chewing 
and digesting it. 

On the basis of the nitrogen excreted in the urine, 577 gm. of i)rotein 
(96.2x0.25=577) was required for maintaining the animal. Deducting 
this amount from the total amount consumed leaves 422 gm. for milk 
produced and tlesli gained. Some idea of the amount of nitrogen-free 
extract which was reipiired for maintenance may be obtained from the 
following: The fuel value of digestible protein is 4.1 calories per gram, 
of starch 4.18 calories per gram. The two'substances have practi¬ 
cally the same value. An animal weighing 1,009 kg. requires 5.2 kg. 
(0.7+6.6—2.1 (crude fiber) =5.2) of protein and nitrogen froe extract 
for maintenance. An animal weighing 440 kg. would therefore require 
440x5.2=2,288 kg. As noted above, 577 gm. of protein was necessary 
for maintenance; therefore the nitrogen-free extract must have been 
equal to 1,711 gm. (2,288—577=1,711). The cow digested a total of 
4,306 gm. of nitrogen-free extract. Deducting the 1,711 gm. necessary 
for maintenance, there remains 2,595 gm. Of this amount 24.1 per cent, 
or 625 gm., would be lost by the fermentation which takes place in 
the intestines, leaving 1,970 gm. of nitrogen-free extract available 
(2,595-625=1,970). 

The labor of digestion would require 10 per cent of the 442 gm. of 
jwotein, 327 gm. of tat, 2,595 gm. of nitrogen-free extract, and 116 gm. of 
crude fiber (the amount previously calculated to be in excess of that 
required for maintenance). The amount of protein metabolized is 
shown by the excretion of nitrogen in the urine. Furthermore, as 
noted on p. 816, nitrogen-free extract can take the place of fat in the 
ratio of 44; 107, i. e., 2.4. Hence, the value of^a ration can be calcu¬ 
lated in terms of nitrogen-free extract, or “nutrients’^ in the sense in 
which Wolff used the term, giving 442+(327x2.4)+2,693-f 116=3,838 
gm. of nutrients. Deducting 10 per cent of this amount, or 384 gm. 
from the 1,970 gm. of nitrogen-free extract, there would remain 1,586 
gm., which may be assumed to be starch, sugar, or similar carbohy¬ 
drates. Therefore the cow had at her disposal for milk production 
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44 ^ 1 ^. of protein, 327 of fat, and 1,586 gm. of carbohydrates. The 
milkcontained 318 gin. of protein, 335 gin. of fat, and 490 gm. of carbohy¬ 
drate. The difference shows the material gained or lost by the body. 
That is, the body gained 124 gm. of protein and 1,096 gm. of carbohy- 
dnites, and lost 8 gm. of fat. The 1,096 gm. of carbohydrates would 

suffice for the formation of 465 gm. of fat ^ 1,096 x *>^ 4 = 465 Deducting 

the 8 gm. of fat lost, the total gain to the body was 457 gm of fat. On 
the supposition that 30 gm. of protein is required for the growth of 
horns, hide, and hair, there remains 94 gm. of iirotein and 457 gm. of 
fat. Lean cow flesh contains 20.7 jier cent of iirotein. The protein 
gained is therefore equivalent to 454 gm. of flesh. 

As will be seen, a nuinber of sui)positions are necessary in these 
calculations, since no investigations have been made whit^h cover some 
of the points—for instance, the energy employed in cliewing and digest¬ 
ing food. That the calculations are substantially correct, however, is 
shown by the data which are available concerning the formation of fat 
in the animal body when an excess of carbohydrates is fed. Kellner has 
calculated from his own and Kiilm’s experiments that from each kilo¬ 
gram of digestible starch in excess of the amount required for main¬ 
tenance 200 to 240 gm. of fat may be produced. As has been stated 
(p. 816), at most 44 gm. of fat could be formed from 107.13 gm. of 
starch; that is, 1 gm. of fat from 2.435 gm. of starch. Using this value, 
411 gm. of fat would be formed from a kilogram of digestible starch 
instead of 200 to 240 gm. This difference is dueto the labor expended in 
digestion and to the fermentation which takes place. As previously 
noted, it may be assumed that 10 per cent of the energy of a maintenance 
ration is expended in the labor of digestion.* According to the investi¬ 
gations of Magnus-Levy, little labor is expended in digesting fat, and 
considerable energy is required for the digestion of starch. When starch 
alone is consumed the labor of digestion may be assumed to be from 17 
to 25 per cent of the total energy of the food. Assuming that it is 21 per 
cent and that 24.1 i)er cent of the total food undergoes fermentation, 
the amount of digestible starch available for the formation of 411 gm. 
of fat can be calculated as follows; 

24.1 21 

Let X=:thi 8 quantity, flien X x 4 ^^ = amount fermented, and X x j^qq 

= expenditure for labor of digestion when 1 kg. of fat is formed from 

24.1 21 

starch. The equation would therefore be 4 ^^ X X +1= X = 1.82 

kg. of starch. It follows that 1 kg. of digestible starch would serve 
for the formation of 227 gm. of fat, or about the mean of the quanti¬ 
ties given by Kellner. 

^Ten per cent is probably the Tiiinimiim value, though this can not be said Nvith 
certainty. Respiration or respiration calorimeter experiments are necessary before 
this oan be determined accurately. 
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It should also be bpruo in mind iu experiments with ruminants that 
the nitrogenous extractives serve as protectors of protein, and hence 
have a value greater than that indicated by their heat of combustion. 
Weiske, Meier under the writer’s direction, and later Kellner have 
shown that with ruminants asparagin serves as a protector of protein. 
The most reasonable explanation is that the bacteria which cause fer¬ 
mentation in the intestinal tnict use amid bodies as a nutrient iu place 
of protein. If there is an abundance of amids present the bacteria 
use little protein, and when the supply of amids is limited protein 
which would have served for the needs of the body is utilized. The 
micro-organisms form protein from amid nitrogen by using it, together 
with carbohydrates, as a source of energy for the formation of cell 
plasma. They die and are eventually digested, ujid thus the body 
gains protein formed from amids. 

Closely connected with the foregoing is the so called depression of 
digestion. If a large (juantity of starch or feeding stuffs rich in 
starch is added to the food of ruminants it has been observed that 
the digestibility of the nutrients, especially of protein and crude 
fiber, is diminished. If sufiicient protein is added to the normal ration 
plus starch, the digestibility of the nutrients again becomes normal. 
This is undoubtedly explained by the fact that the bacteria in the 
stomach of ruminants serve to render the crude fiber soluble. When 
an abundance of starch is present they attack this, breaking down the 
starch molecules and leaving ati equivalent quantity of crude fiber 
unchanged. In other words, many cell walls are not acted upon, and 
the digestive juices can not reach the cell contents. It is clear, 
therefore, that diminishing the digestibility of crude fiber must also 
diminish the digestibility of protein and fat. However, when protein 
is added to such a ration, or, as Kellner has recently pointed out, 
asparagin or ammonium acetate, the bacterial action is greatly 
increased and the digestibility of the crude fiber becomes normal. 

CALCULATION OF RATION FOB A COW WITH CALF. 

In calculating a ration for a pregnant milch cow, a number of sup* 
positions are necessary. The ration for such a cow -4 months with 
calf, weighing 600 kg. and producing 12 kg. bf milk daily, containing 
4 per cent of iirotein, 5 per cent of milk sugar, and 3.5 per cent of fat, 
must be so adjusted that the general condition of the animal remains 
unchanged; that is, the ratio of fat to lean in the body, etc. The cow 
requires the nutrients for the formation of milk and for the unborn 
calf. On the supposition that, as the fetus increases iu weight the 
milk yield diminishes, the amount of nutrients required by the fetus 
at any time—when 3 months old, for instance—can be calculated. A 
new-born calf weighs about 40 kg. The body contains about 26 kg, of 
water, 2.5 kg. of mineral matter, 1.5 kg. of fat, and 10 kg. of protein, 
including the proteid bodies in horn, hoofs, etc. This quantity of pro- 
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teiu, fat is supplied by the maternal organism in 284 days, or at 
tbe rat© of 35.2 gm. of protein and 5.3 gm. of fat per day. So far as is 
known the unborn calf itself metabolizes materials, and can not utilize 
the protein of the maternal organism directly. These materials 
undergo a loss during metabolism. It may be assumed that the 
maternal organism must supply about 20 per cent more })rotein and 10 
per cent more fat than is actually required in order to make good this 
dehciency. That is, 42.2 gin. of digestible protein and 5.8 gm. of fat, 
or an equivalent amount of carbohydrates, is necessary for the forma¬ 
tion of the 35.2 gm. of protein and 5.2 gm. of fat mentioned above. 
Although the fetus requires more material as it increases in size, the 
average requirements for the fourth month are the quantiti(;s given. 
The 12 kg. of milk produced would contain 480 gm. of jirotein, 420 gm. 
of fat, and 600 gm. of milk sugar. Therefore the cow would reejuire 
4804-42.2=522.2 gm. of protein for milk production and for the fetus, 
in addition to a sufficient amount of other material, which may be most 
conveniently expressed in terms of energy. The fuel value per gram of 
the protein under consideration is 5.711 calories; of the fat, 9.231 
calories; and of the milk sugar, 3.952 calories. If a maintenance 
ration consists of 8 kg. of meadow hay of good quality, the materials 
added to make it a productive ration—for instance, peanut cake.and fod¬ 
der beets—must suiiply 522.7 gm. of digestible protein. Fodder beets 
contain very little protein, and without introducing much error it may 
*be assumed that 50 per cent may be digested and assimilated. The 
protein of peanut meal contains 18,2 i>er cent of nitrogen (instead of 
the usual 16 per cent), therefore, 100 gm. of digestible nitrogen of jica- 
nut meal could be stored in the body or used for milk production only 

in the proportion ^ -^^^*^—=87.9^. Seventy-three per cent of the 

nitrogen of peanut meal is digestible. Assuming that peanut meal 
contains 7 per cent of albuminoid nitrogen, 100 gm. would supply the 

body with 28.1 gm. of available protein ( 16 .TXiwX«-“ = »0- 

One hundred grams of fodiler beets furnish 0.22 gm. of pure digestbile 
inrotein. Assuming that X gm. beets and Y gm. peanut meal are fed, 
tlie equation would bo 281Y+2.2 X = 522.2. The fuel value of the 
total butter fat produced would be 8,877 calories (420 x 9.231 = 3,877). 
T^e fat used for the formation of the fetus would be equivalent to 55 
calories (6.8x9.6 = 55), and the milk sugar produced would be equiva¬ 
lent to 2,371 calories (G(H) x 3.952 = 2,371). Therefore, in addition to the 
protein mentioned above, the food must supply 3,877+66+2,371=6,303 
calories. If this energy is supplied by fat and carbohydrates the 
ration must also contain sniflcient material to make up for the labor of 
digestion and for the losses by fermentation. 

As previously mentioned, it may be assumed that the energy supplied 
by crude fiber is just sufficient for its mastication aud digestiou, while 
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chewing and dignstin^,^ the protein, fat, and carbohydrates requires 10 
per cent of their energy, and 24.1 i)er cent of the energy of nitrogen- 
free nutrients is expended in fermentation. 

The amount of protein which the ration should furnish has been 
determined and, to sim^dify the calculation, the energy required for its 
digestion may bo assumed to be furnished by starch. One hundred 
grams of peanut meal contains 6.5 gm. of digestible fat and 23.5 gm. of 
digestible nitrogen-free extract. Deducting 24.1 per cent nitrogen- 
free extract for the material which undergoes fermentation, the fuel 
value of the fat and nitrogen-free extract would be 130.2 calories 
(6.5X9.5+[23.5—5.7] X4.18=136.2); and 10 per cent of this should be 
deducted for the labor of digesting 28.1 gm. of protein, 6.5 gm. of fat, 
and 23.5 gm. of nitrogen-free extract. Expressed in terms of starch, 
the nutrients are equivalent to 67.2 gm. (28,1+6.5x2.4+23.5=67.2 gm. 
starch). Ten per cent of this would be 6.72 gm. of starch, or, expressed 
in terms of heat, 28.2 calories. Therefore 100 gm. of peanut meal sup¬ 
plies the animal, in addition to protein, with nutrients having a fuel 
value of 108 calories (136.2—28.2=108). 

In the case of fodder beets the calculation is simpler, since the fat 
content may be neglected. One hundred grams of fodder beets fur¬ 
nishes 8.3 gm. of digestible nitrogen-free extract and 2.2 gm. of pure 
digestible protein. The loss of nitrogen free extract due to fermenta¬ 
tion (24.1 per cent) is equal to 2 gm., leaving 6.3 gm., equivalent to 26.3 
calories. The 2.2 gm. of protein and 8.3 gm. of nitrogen-free extract 
would furnish 43.9 calories, from which should be deducted 10 per cent, 
or 4.4 calories, for labor of digestion. Therefore the 100 gm. of fodder 
beets would furnish 26.3 — 4.4 = 21.9 calories As a matter of fact, the 
energy expended for digestion must bo somewhat increased on account 
of the crude fiber in the beets. However, no account is made of the 
fat in the beets and the crude fiber in the peanut meal, so it may be 
assumed that these factors neutralize each other. 

Taking into account what has been said, we have the following equa¬ 
tion : 1,080 Y + 219 X = 6,303. The equation previously given was 
281 Y+2.2 X=522.2. Solving the equations, Y=1.7 and X=20.4. 
That is, a ration of 8 kg. of meadow hay, 1.7 kg. of peanut meal, and 
20.4 kg. of fodder beets is sufticient for a cow weighing 600 kg. 4 months 
with calf. 

It is evident from what has been said that the composition of prdteid 
bodies is a jmatter of great importance in determining their value in 
the animal body. It is to bo regretted that practically nothing is 
known comierning the proteid bodies in coarse fodders and green feeding 
stuffs, and very little regarding those contained in grains and oil cakes. 
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CHEMISTRY. 

The albuminoid of wheat gluten, K. Mohishima [Arch. Exper. 
Path. u. Pharmakol.^ 11 [1898)^ No. 1-5, pp. 345-351 ).—The author 
agrees with Osborne and Vooiiiees that the alcohol soluble part of 
wheat gluten contains only I proteid (gliadin) instead of 3, as stated 
by Ritthauseu. The latter’s i)reparation8 contained phosphorus, and 
this is true of the preparations of the alcohol-insoluble ])roteid glutenin. 
It was thought that possibly this phosphorus might occur as an 
impurity; and the author attempted to determine whether proteids of 
wheat gluten could be prepared entirely free from phosphorus. This 
work led him to the (conclusion that gluten contains only a single pro¬ 
teid, to which he gives the name artolin. 

In his iuvestigiitions gluten was prepared from the iinest commercial 
Hungarian wheat Hour, using hydrant water with a considerable lime 
content for washing out the starch, since, as he says, the employment 
of distilled water gives a gluten which can not be kneaded into a com¬ 
pact mass. The gluten was dissolved in a weak potassium hydrate 
solution, the cloudy solution decanted from the sediment, and precip¬ 
itated with hydrochloric acid, sufficient acid being added to give the 
solution a strength of 1 per cent, to aid the filtration. The precipitate 
was collected on bolting cloth, thoroughly washed with 1 per cent 
hydrochloric acid, and treated with sufficient alcohol to give a strength 
of 70 to 80 per cent with the water retained by the precipitate. The 
clear solution was liltered off after a few days and the residue treated 
with more alcohol, this being repeated until only a very small residue 
remained. These alcoholic solutions of the gluten were united, 95 per 
cent alcohol added until cloudy, and then precipitated with ether. 
The precipitate, consisting of hydrochloric-acid artolin, was washed 
with 96 per cent alcohol, and then dissolved in the smallest possible 
amount of water, to which a little alcohol has been added, gentle heat 
being employed. Where necessary the precipitate was purified by 
repeated solution in alcohol and reprecipitation. Finally it was freed 
from water by standing in strong alcohol and by drying in a vacuum 
over sulphuric acid. 
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The artoliii i)repared in this way waa nearly free from ash and was 
entirely free from phosphorus, although it contained a constant amount 
of chlorin which could not be removed. From analysis of 4 prepara¬ 
tions from 2 kinds of flour the author gives the formula for free artolin 
as Oi 85 n 2 a)N 5 oS 058 , and for the hydrochloric-acid-artolin, O 185 H 288 N 60 SO 58 . 
2HC1. 

This artolin, it is claimed, constitutes the principal part of gluten. 
It corresix>nds in general to gliadin, although it differs somewhat in 
composition and in i)hy8ical properties. Its properties are described. 

Another substance, containing phosphorus, was obtained from the 
small residue insoluble in alcohol, mentioned above. This body was 
present only in small amount, and is thought to be a second constituent 
of gluten. The substances gliadin, mucedin, gluten fibrin, glutenin, 
and gluten casein are believed to be mixtures of artolin and this i^hos- 
phorus body united with a base, as lime. The author is not certain 
whether or not the phosphorus body is an albuminoid, but will investi¬ 
gate it further. 

The inversion of sugar by salts, L. Kahlenbebg, D. J. Davis, and 
K. B. Fowler {Jour. Amer. Ghem. Soc.^^l {1899)^ No. l^pp. 1-23^ Jig. 1). — 
The method of experimentation is described, and the results are given 
for trials with salts of aluminum, manganese, zinc, cadmium, nickel, 
copper, mercury, iron, and ammonia. 

**The main results of this iiivestigaticm may he sumnie<l up briefly as follows; 

^^(1) The freezing point method may be successfully employed in determining the 
speed of the inversion of sugar. 

When the metals are arranged in a series according to the speed with which 
their Scalts of the same acid ra<lical invert sugar, it appears that the order is similar 
to that of the electrochemical series. Aluminum forms a notable exception. In 
spite of the high position of this metal in the eleetrochemieal series, its salts invert 
sugar more rapidly than those of any other metal thus far tested. 

**(3) Chlorids invert sugar more rai)idly than sulphates, because the ironiziog 
tendency of chlorin is greater than that of the sulphuric radical. 

The rapid detection of perchlorate in nitrate of soda, P. Nyssens 
{Bui. Ashoc. Beige Chivi., 12 {lS9n), No. .^-6’, pp, 187, 188; abs. in Chem. 
Gentbl.,1898, IT, No. 20,p. 1281). —Into a test tube containing the nitrate 
of soda to be tested, introduce la cc. of a saturated solution of potas¬ 
sium perchlorate. Keep the test tube in a vessel of water at ordinary 
room temperature and shake from time to time. All chlorates, salphates, 
and other salts usually i)resent in commendal nitrate of soda, with 
the exception,yf potassium perchlorate, are dissolved in the saturated 
perchlorate eolation. Filter the solution and wash the residue once 
with a saturated perchlorate solution and then with 85 per cent alcohol. 
If perchlorates are present the characteristic crystals will be found in 
the residue on the filter and the amount may be determined by the 
usual methods, or by weighing the residue and deducting the weight of 
insoluble impurities as determined in another imrtion of the sample. 
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On the volatile and insoluble fatty acids in butter, B. Hen- 

HIQUES {Chern. Rev. Fett ?/. Ilarzind.^ 5 (7<S/AS), No. O^pp. 1()9-172 ; abs. 
in Analyst, 24 {1899), Jan., p. 7). —The author investigated several sam¬ 
ples of pure butter unusually low in volatile fatty acids, with the idea 
of devising a method for distinguishing these butters from mixed but¬ 
ters. The method is based on the differences in the actual quantity 
and the average molecular weight of the volatile and nonvolatile fatty 
acids. The results, however, show that butters with a normal Reichert- 
Meissl number contaiueil 5 to 0 ])er cent volatile fatty acids, those with 
an abnormal 4 to 5 per cent, the average molecular weight of which 
varied from 93.3 to 99.8; hence the results have but a negative value 
for analytical practice. With regard tt) the insoluble fatty acids, the 
llehner number ranged between 80.5 and 89.1 for normal and 88.90 to 
90.68 for abnormal butters; but a difficulty arose in the estimation of 
the average molecular weight in that the values found on drying at 
105 to 110^ O. (viz, 207 to 270) differed from those (250.3 to 203) obtained 
when the drying was effected at the ordinary temjierature in a vacuum 
desiccator. 

The author, however, considers that assuming butter to contain a 
large proportion of oleic acid, the above figures indicate that a consid¬ 
erable amount of an acid of lower molecular weight than palmitic acid 
is present; and that by isolating this acid and separating the unsatu¬ 
rated from the saturated acids it is not improbable, provided the 
assumption of a low average molecular weight for this undetected acid 
be found coi rect, that the presence of extraneous fats in butter may be 
discovered by the relatively higher moleimlar weight of the saturated 
acids they contain. 

Chemical division of the Rhode Island Station, H .,}. Wheeleu, 
{Rhode Island Sia, Rpt. 1897 ,pp. l()(i-17G). —This is a summary account 
of the work of the chemical division of the station during 1897 in the 
following lines: h\^rtili/er inspection, studies of methods of analysis, 
special chemical investigations, field and pot experiments, experiments 
in culture under glass, etc.; and analyses of miscellaneous materials, 
including mixed fertilizers, muriate of potash, calcined sulphate of 
potash and magnesia, carbonate of ])otash and magnesia, carbonate of 
potash, nitrate of potash, carbonate of soda, dried blood, dissolved 
boueblach, dissolved bone, double superphosphate, dissolved phos- 
jihatic rock, Thomas slag, sulphate of ammonia, waste lime from soda- 
ash works, lime, magnesium sulphate, floats, line ground bone, tankage, 
and water. 

Third International Congress of Applied Chemistry (Joi/r. Amer. Chem. Soc., 21 
{1899\ No. l.pp. ?3- 102 is a brief report of the congress held in Vienna, 
July 27 to Angnst 4,1898. It gives a list of the papers read, with abstracts in some 
cases and notes ou tbe discussion; and an account of the excursions and scientific 
visits, witb short descriptions of the institutions and laboratories visited. 

Glyoolllc acid, one of the acids of sugar oane, E. C. Shokby {Jour. Atner. Chem. 
Soc., 21 {lS99)f No. ]fpp. 45-60). a previous paper (£. S. R., 9, p. 721) tbe author 
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aiiiiouuceil the discovery of glycoooll us the principal amid oonstituent of su^ar 
cane. He now annoiincos the discovery of glycollic acid in sugar cane, and describes 
its separation, properties, etc., and discusses its bearing in relation to sugar manu¬ 
facture and sugar chemistry, as well as its x>bysiological significance in the plant. 

The combinations of carbon in humus substances, G. An duIc Rend, Acad, 

Sci. Paris, 128 {1809), No. 8, pp. 513-01(1). —In previous articles (K. S. R., 10, p. 830) the 
author has reported investigations on the form of nitrogen in humus. This article 
discusses the form of carbon in these substances as detormined by methods similar 
to those einployc'd in the investigations of the nitrogen compounds. 

The nitrogenous compounds in fungi, K. Wintkrstkin {Ztsohr. Physiol. Chem.,26 
{1899), No. 5, pp. 438-441). —In this article, which is a preliminary communication, 
tlio author reviews the literature of nitrogenous constituents of fungi, and briefly 
reports a study of the nitrogenous material extracted from Boletus edulis and 
Ayaricus campestris. 

Is ferric chlorid volatilized when evaporated from acid solutions? L. L. 

De Koninck {Bui. ^IsHoc. BeUjc Chim., 13 {1899), No. 1, pp. 5-10). —The author, after 
reviewing the work of Fresouins and Vogel, coiiclinles as the results of his own 
labors that under the ordinary conditions of analysis, the quantity of iron lost in 
this way may he neglected.”—ii. snydkr. 

A critical review of the methods of analysis of fats, A. Lemoine {Bui. Assoc. 
Belije Chim., 13 {1890), No. 1, pp. 26-39). —A table is given allowing the “saponifica¬ 
tion index” (Koottstorfer miinher) and the percentage of carboxyl and oxycarhoxyl 
of fatty bodies. The author contends that it is more scientific to adopt, in place 
of “potash number,” the terms, carboxyl for actual acidity, and oxycarhoxyl for 
“latent” acidity of the fatty body.— h. snydkr. 

The identification and reaction of saccharose, dextrose, levulose, and mal¬ 
tose, A Gawalo.wski {Pharm. Post, 1898, p. 380). 

The chemical and bacteriological analysis of drinking waters, F. Bauchkr 
and G. Dommerque {Trailc )>rati(jiue d'analyse chimU/ue et microhienne des eaux d^alU 
mentation. Paris: Imprimtrte Leiu’e, 1898; ret\ in Jour. Ilyy., 23 (1898), No, 1157, p, 
564). 

Methods for the bacteriological examination of water, W. Heshk and Nibdnkr 
{Ztschr, Hyg., 29 {1808), p. 454; abs. in Chem. Ztg., 23 (1890), No. 12, JteperU, p, 35), 

On the determination of the value of waxes, A. IlEur’Ei. {Ztschr. Angew. Chem,, 
1899, No. 8, pp. 171,172). 

Temperature correction tables for picnometer measurements, P. Fuchs 
{Ztschr. Angew, Chem., 1809, No. 2, pp, 25-27). 

ITew laboratory apparatus {Ztschr. Angew. Chem., 1809, No. 8, pp. 173-175, figs. 
6 ). —Describes (1) an apparatus for the volumetric detorininatiou of hydrogen, 
meihan, and nitrogen in gas mixtures by fractional combustion with copper oxid, 
(2) a safety sand bath, (3) an apparatus for the (piick determination of the specific 
gravity of gums, and (4) a universal holder. 

An aerometer with temperature correction scale, P. Fuchs {Ztschr. Angewi 
Chem., 1899, No. l,pp. 15, 16, fig. 1). 

A new automatic pipette with reservoir, H. GOckkl {Ztschr, Angew. Chem,, 18^9, 
No. lyp.lO, fig.l). 

" BOTANY. 

Grass culture in Iceland, P. Teilberg { Ber, Andra Nord. Landtbr. 
Kongr.., Stockholm, 1897., /, pp. 310-312; //, App. 8^ pp. 27), —This 
article gives a description of the topography, meteorological conditions, 
soils, vegetation, and agricultural resources of Iceland, together with 
agricultural statistics and an enumeration of the most important 
grasses and other meadow ])lauts. The pasture grasses of Iceland 
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consist mainly of Festuca ruhra, F, ovina, Agrontis tmlgaris^ Poa pra- 
tensiSj P. cmui, Anthoxanthum odoratum, Aira ccespitosa^ and Alopeeurus 
geniculatuH. Tri/olium repens and Alopeeurus genieulatus occur in moist 
places. Achillwa millefolium is (piite abundant on the meadows, and 
a large number of otlier plants, especially sedges and the coarser 
grasses, are freiiuently found in small quantities. Other plants fre¬ 
quently found on the meadows are Carex vulgaris^ C. crgptoearpa^ C. 
chordorhizay G. rarijiora^ C. ampullncea, G. Umosa, G. dioiea^ (K canescens, 
Me^iyanthes trifoliataj Friophonim august ifoiium^ F, capitatum^ Juncus 
triglumis^ Scirpus c(espitosuSy Vaccinium tiliginosum and Betula. nana. 
‘^Iceland is the land of tlie Cyperacctc, and the coarsest species of 
grasses, but cattle which through generations have become accustomed 
to the coarse food do well on it.^’— f. w. woll. 

The seeds and seedlings of some Amentiferse, W. W. Kowlee 
and G. T. HastinGtS {Proe, Amer, Assoc. Adv. Sci.j 47 (/c9.%’), p. 436). — 
The authors state that compared with other groups, the seeds and 
seedlings of this grouj) have not been observed to any extent. This 
fact led them to a series of studies, and their conclusions, briefly stated, 
are as follows: In the walnuts and hi(*.kory nuts the cotyledons cor¬ 
respond to the valves of the nut and are deeply two-lobed. The 
divisions of the embryo resembling cotyledons art^. each ma<le up of 
valves of the cotyledons. The seeds of liickory will germinates without 
frost action, while those of walnut require it. The taproot of all these 
seedlings is very thick in young plants and very long in older ones. In 
the case of chestnuts and oaks the shell is spilt by swelling of the coty¬ 
ledons in germination, in the species of oak studied the leaves of the 
seedlings were very much alike, being neither very deeply cut nor 
lobed. The beech is said to bo the only one of all the genera examined 
in which the hypocotyl lengthens or the cotyledons become aerial. 

Temperature of plants, F. ScHLErcHEBT {Naturic. Wvhnschr., 13 
{1898), pp. 469-472; ahs, in Jour. Roy. Micros. Soc. [Londo)i\y 1899, No. 
1, p. 57 ).—Observations on the temperature of trunks and leaves are 
reported, from which it appears that the temperature of the interior of 
the trunk of Pavia rubra at a de])th of 12 cm. below the surface was 
dependent on tlie temperature of the surrounding air, attaining its 
maximum and minimum later than that of the atmosphere. It is 
influenced to a less extent by the temperature of the soil and of ascend¬ 
ing currents of water, as well as by the degree to which the leaves are 
exposed to direct sunlight. The temperature of leaves was found in 
some cases to be slightly lower (0.7^ 0.) than that of the surrounding 
air, owing to transpiration. In other cases, such as thick-leaved plants 
of aloes and cactus, when exposed to bright sunlight the temperature 
was considerably higher; when the air temperature was20o that of the 
interior of the leaf was 28.5® 0. This difference is said not to bo duo 
to the development of heat in the leaf, but to the absorption of heat 
through the thick mass of leaf or stem. 
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Movement of plant food before the fall of the leaf, E. Bamann 

{Ztsahr, Forst u. Jagdw.j 30 {1898)j No. 3^ p. 157^ ahs. in Qard. Chron.j 
3. ser.j 2f (1898)^ No. 610^ pp. 183^ 184). —The author states that previous 
investigations ou this subject have usually been undertaken with beech 
leaves, which are extremely liable to variation in structure and compo¬ 
sition ill proportion to the amount of light they receive. In order that 
his results might admit of comparison with those of other investigators, 
his experiments were conducted with leaves of beech, oak, hornbeam, 
and hazel. Given quantities of the leaves of these species were col¬ 
lected at stated periods from June to September, weighed, counted, 
their superficial area, average size, and weight ascertained, and their 
composition determined by careful analysis. An analysis wiis also 
made of the ash of 100,000 sq. cm. of leaf. 

It was ascertained that the soluble mineral substances reached a 
maximum about the beginning of Juno and remained unaltered until 
autumn. This was especially true of potash and nitrogenous matter 
almost without (exception. Phosphoric acid a])peared to show a slight 
increase toward autumn, perhaps the result of separation of insoluble 
compounds. The insoluble forms, such as lime, either increase until 
the period of assimilation is finished or they attain a maximum proiior- 
tion, after which they remain stationary, as is the case of silicic acid. 
No return movement of material could be noticed up to the end of Sep¬ 
tember, and as long as assimilation was continued there was no occa¬ 
sion for such movement. In November green and autumn-tinted leaves 
were gathered from the same branches, the tinted leaves still being tur- 
gescent and showing some trace of chloroiiliyll. Testing these leaves 
with iodin showed that the green leaves were still rich in starch, while 
the yellow ones had little trace. The detailed results of the analyses 
show that tinted leaves of beech gave a decrease in the phosphoric 
acid and nitrogenous substances, a strong increase in silicic acid and 
potash, and a material increase in lime. In the oak phosphoric aedd 
and nitrogenous matter decreased in the tinted leaves, potash remained 
about the same, while lime and silicic acid were nearly double the 
quantity found in the green leaves. In tinted leaves of hornbeam there 
was a decrease of potash, phosphoric acid, and nitrogenous material 
and a moderate increase in silicic acid. The leaves of the hazel showed 
the nitrogenous matter strongly decreased, iiotash slightly reduced in 
quantity, and phosphoric acid remaining about the same. Lime and 
silicic acid were greatly increased. 

Summing up the results of his investigations, the author concludes 
that during the period of growth in the beech and probably other trees, 
the iiroportion of mineral substances in the stem and leaves becomes 
about equal early in the season and remains unaltered until the growing 
season is finished. Substances which arc partly separated in the insolu¬ 
ble form gradually increase in the leaves. With the death of the leaves 

considerable movement of mineral substances takes iilace, the nitrog- 
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enouB subBtances and phosplioric acid returning to the tree probably 
in connection with Mie separation of insoluble albuminoids. Lime and 
silicic acid move into the loaves, and potash may either remain sta¬ 
tionary, return to the stem, or move into the leaves, according to 
circumstances. 

Starch distribution as affected by fungi, B. 1). Ualsted (Proc. 
Amer. Aasoe. Adv. Sci.^ 47 {1898)^ pp. 408^ 409), —^Tlie author has investi¬ 
gated starch distribution in leaves as affected by fungi, and has exam¬ 
ined leaves of Agrimonia mollis affected by reronospora potentilUv^ of 
Amphicarpcea monoiea infested with Sijnchytrium decipeas^ leaves of 
Aniarantus retrojlexus attacked by Cysiopns bliti, and mandrake leaves 
affected with Puveinia podophyllL The leaves studied were placed in 
a 50 per cent solution of alcohol to remove the (thlorophyll and then 
passed to a weak solution of iodin. In a few hours, if the leaf is thin, 
the starch responds to the iodin test and is located by the blue color. 
In the cases of the leaves just mentioned the starch was ])reseiit either 
in the discolored spot or immediately around it; and this distribution 
was very striking in the mandrake leaves, the starch being very 
abundant in well-detined areas. None was met with beyond the small 
veins that served as the boundaries of the infested portions. Smutted 
corn leaves showed much starch in the bullate portions characteristic 
of the affected parts. 

Stems infested with fungi showed the i)resonee of starch, as was 
shown in the case of the leaves. Badish stalks which had become 
hypertrophied, when sliced and idaced in the iodin solution became 
blue, while similar sections taken from a healthy portion of the same 
stem showed but a very small amount of starch. Similar results were 
also obtained with stems of purslane. Ordinarily the red cedar stem 
contains but little starch, but the galls made by the Oymnosporangimn 
macropus abounded in it. Galls on peach roots were gorged with 
starch, and turnips affected with the club-root fungus carry a large 
amount of starch, while healthy tissue is comparatively free from it. 
In like manner the tubercles of leguminous plants contain much starch, 
while the roots bearing them are comparatively free from it. 

Poisonous properties of wild-cherry leaves, F. W. Morse and 
0. D. Howard (New Hampshire 8ta, Bui. 50^ pp, 112-123^ Jigs, 6), —In 
1894 and again in 1897 a number of cases of poisoning of cattle were 
reported to the station. An examination of the stomachs showed no 
trace of metallic imisoning, but the symptoms, together with statements 
relating to the feeding of the animals, seemed to indicate that death 
was caused by eating wild-cherry leaves. 

In order to obtain some deftnite information on the amount of prus¬ 
sic acid yielded by different species of cherry leaves, investigations were. 
carried over portions of 2 summers on the wild bhick cherry, choke 
cherry, wild red cherry, wild yellow plum, and the dwarf cherry. The 
first 2 species are quite common throughout the State. Investigations 
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showed that the leaves of the wild xdum, as well as those of the culti¬ 
vated varieties, seemed to be harmless. The least poisonous of the 3 
l)rincipal species is the wild red ahevvy (Pnuius pennsyhanica), ^he 
second species {T\ rirginiana) is more common than the former and is 
also more poisonous; but by far the most dangerous variety occurring 
ill New England is the wild black cherry {1\ serotina), 

Tlio authors state that ‘Uhe poisonous property of all species of cherry leaves is 
duo to hydrocyanic acid, j)t>pularly known as prussic acid. This compound does not 
exist as such in the growiujif loaf, hut is derived from a class of substances called 
glucosids, of which amygdalin is the type peculiar to the cherry. This, or a closely 
allied body, is to be found not only in the leaves and bark, but (‘spc^cially in the 
stones of cherries, peaches and plums, and the seeds of the apple. By the action of 
moisture, and a vegetable ferment called cmulsin which exists in the plant, a complex 
chemical reaction takes place that begins in the leaf the moment connection with 
the circulatory system is cut o(f. The 3 products of this rt‘action are hydrocyanic 
acid, grape sugar, and benzaldehydo or bitter-almond oil.” 

The popular opinion that the leaves of the wild cherry are poisonous 
only when in a wilted (condition is jiroved to be erroneous, since analyses 
showed that freshly cut leaves yield nearly as much acid as the wilted 
leaves when calculated to the fresh material taken. On the the other 
hand thoroughly dried leaves yield a small amount of acid and as ordi¬ 
narily dried, in the hay field, tiiey might be capable of generating a 
considerable (piantity of poison. A tabulation is given in which the 
analyses of thedift’erent species is shown. The average of 11 analyses 
of 100 gm. of wild cherry leaves gave 212 mg. of prussic acid. When 
wilted the amount was found to vary somewhat with the degree of wilt¬ 
ing, varying from 244 to 204 ing. per hundred grams of weight after 
drying. Leaves dried to 42 per cent of their original weight contained 
71 mg. of iirussic acid to 100 gin. of leaves. 

Marked diflerences were noticed between the (piantity of acid obtained 
from the leaves wilted in bright sunlight and those wilted in darkness, 
the former producing the larger amount. The condition and stage of 
growth of the leaves has a marked influence on the amount of hydro¬ 
cyanic acid occurring in them. Tlie larger, tenderer, and more suc¬ 
culent the leaves the greater the amount of acid which can be 
develoiied from them. Young shoots whic.h come up where they have 
been frequently mowed ofi’ are much the richest in poison, while the 
woody leaves from full-grown shrubs or trees contain so little acid as 
to render them nearly harmless. Ten analyses of the leaves of the 
wild black clierry from isolated shoots contained 212 mg. i)er hundred 
grams of freshly cut leaves, wliile similar leaves from full-grown trees 
contained only 1OG mg. 

The symiitoms of poisoning and the toxic dose of prussic acid are 
given. The following are the authors’ conclusions: , 

*‘The leaves of th(i wild black cherry arc the most poisonous of the 3 species 
investigated, though all are dangerous. 

** Both the wilted and fresh leaves are poisonous, while the dried are to be regarded 
. with suspicion. 



BOTANY. 


925 


Vigorous, succulent loaves Trom young shoots, which are the ones most liable to 
be eaten by cattle, are far more poisonous than the loaves from a mature tree or 
stunted shrub. 

** Leaves wilted in bright sunlight to about 75 per cent original weight, or until 
they begin to appear slightly limp and to lose their gloss, yield the maximum amount 
of prussic acid.” 

Concerning proteid synthesis in green plants, B. IIanstken 
(Christiania Videnskaba Selskabs Skri/ten, J8f)S^ /, No,.3; abs. in Chem, 
Ztg,j 22 (i<9.9t9), No, 9.5, Repert,., p. 291), —The conclusions of the author, 
as shown by the abstract, indicate that light is not essential to jiroteid 
formation in phanerogams. This important function may take place 
in the dark under a number of conditions, namely, wlien the living 
cells are supplied with asparagin, glutamin, ammonia, ammonium 
chlorid, or ammonium sulphate and grape sugar, or when they are 
supplied with asparagin, ammonia, aininoniiim chlorid or ammonium 
sulphate with a reducing sugar, and when given ammonia or gly- 
cocol in connection with cane sugar and, possibly, with other non- 
reducing sugars. The cliemical nature of the carbohydrates present 
is a matter of considerable importance in the transformation of amids 
and aiiiido acids into juoteids, since proteid formation is dependent 
upon the presence of carbohydrates and nitrogen compounds. The 
various forms of nitrogenous compounds are not equally efficient in 
proteid synthesis. The best sourcte of nitrogen has been found to be 
ammonia, followed by others in the following order; Ammonium 
chlorid, ammonium sulphate, glycocol, asparagin, and glutamin. 
Leucin, alaiiin, kreatin, potassium and sodium nitrate are not adapted 
to proteid synthesis in Lemna minor when grown in the dark, and the 
author states that it is probably true of other phanerogams. The 
alkali chlorid present has a regulatory intlueiice on the active proto- 
plasm, ill that the chlorids present tend to regulate the production of 
proteids and the consumption of carbohydrates in the proper proxior- 
tion in the plant. An abnormal amount of carbohydrates formed will 
be at the expense of proteid production, and vice versa. When one 
fertilizes with iiotassium chlorid, the amount of clilorid will determine 
whether the jiroduction of plant material will proceed normally or not 
and this amount varies with different plants. 

Formation of albuminoid substances in plants by the reduction 
of nitrates, A. Hilbert (Ann, Agron.j 24 (1898), No, 9, pp, 416-440 ),— 
The author gives a historical review of considerable of the literature 
relative to the formation of albuminoids, and states various theories 
which have been advanced by Loew, Victor Meyer, E. Scliulze, Bach, 
(xautier, and others. A brief statement is given concerning the 
author’s investigations on the presence and localization of hydrocy¬ 
anic acid in certain plants. None were found present in a number of 
aroides examined, while slight quantities were found in different parts 
of Ribes spp. Hydrocyanic acid is said not to occur to any aiipreciable 
extent in the horticultural varieties of rose. 
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Special studies with Aquilegia vulgaris were made to localize hydro¬ 
cyanic acid which exists iu that plant. None was found present in the 
roots, petals, or staoietis. In the leaves there was from 1 to 2 mg. iper 
hundred grams, iu the stem 3 to 6 mg., and in the buds and ovartos 
about 10 mg. i)er hundred grams of fresh material. From this It 
appears that only those organs of the plant containing chlorophyll are 
able to produce hydrocyanic acid. 

From his own experiments and those reviewed, the author concludes 
that nitrates which are reduced in plants, pass through a hydrocyanic 
acid state, and this generally takes i)lace in parts of the plant where 
assimilatory production of formic aldehyde predominates. It appears 
well established that formic aldehyde possesses great i)ower to form com¬ 
binations and polynieres, and these are closely related with the glucoses^ 
pentoses, and hexoses. Tlie cyanogen derivatives are eciually suscepti¬ 
ble of combination, passing through various forms which give methyl- 
amins. It has been shown by Kilani that all the sugars in plants are 
capable of combining with hydrocyanic acid to form nitrites. It seems 
probable that hydrocyanic acid formed in i)lant cells enters into com¬ 
bination with formic aldehyde, giving more or less complex nitrogenous 
compounds, as ainids, amiiis, and nitrites, the fundamental products 
for the hydration of albumen. 

The influence of Nitragin on the growth of various legumes, 

M. Maeucker and U. Stkffecic {Ahs, in Chem. Centhl^ 2 Ko. 

IS, p, 938), —Various legumes were grown iu pots with sterilized and 
unsterilized soil. Tlie kinds of soil used were light loamy sand, 
humus loam, and pure sand. Each pot contained (> kg. of soil, Avhich 
was fertilized with 1 gm. of pbosi)horic acid in the form of Thomas slag, 
1 gm. of potassium sulphate, 1 gm. of liotassium chlorid, 1 gm. of mag¬ 
nesium sulphate, and 10 gm. of calcium carbonate. The inoculation 
was effective on sterilized soil in nearly all cases. With blue lupines 
the effect was most marked, while Avith alfalfa no effect was noticeable. 
The percentage of nitrogen increased with the yield, and the increase 
of accumulated nitrogen Avas found exclusively in the parts of the plants 
above ground. 

Experiments with Nitragin, A. Aitken (Trans, Highland and 
Agr. Soc, Scotland, 5, ser,, 10 (1898), pp. 299-305), —The author has pre¬ 
viously reported a series of experiments conducted under his direction 
with this substance (E. S. K., 7, p. 900). Supplies of Nitragin for clover, 
beans, and vetches Avere distributed to a large number of farmers with 
directions for applying to the soil. In the different experiments Avhich 
are summarized the results secured from plats with and without Nitragin 
varied so little as to be practically within the limits of error. 

^^Tho coiulitious under which we are warranted in expecting that Nitragin will 
be of service to agriculture are the absence of sutheient nitrogenous matter in the 
soil capable of producing a full leguminous crop, anti the abseuco of the B<ioiUua 
radicicola, which enables the plant to obtain a suificicut supply of nitrogen from the 
atmosphere. Tt is doubtful if these two conditlous will bo found to coexist in any 
soil under rotatiou iu this country.^' 
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A brief note is appended concerning Alinit, in which the author 
states that the proof that this substance can enable cereals to assimilate 
free nitrogen is far from complete, and the claims that it will render the 
application of nitrogenous manures for the growth of cereals unneces¬ 
sary are at least immature. 

On the use of Alinit in the cultivation of cereals, L. Malpeaux 

{Ann. Agron., 2i (1898)^ Ao. 10^pp. 482-190), —The author reviews a series 
of experiments conducted with wheat, barley, and oats grown in pots 
and in the open field to test the effect of additions of Alinit in 
increasing their yield. Kesults seem to show that when conditions are 
favorable for the development of BacilluH megatherium (that is, when 
the soil is overrich in organic matter) Alinit proved very efficacious, 
but when the conditions were unfavorable for the development of the 
organism its effect amounted to nothing. It was found that in sterile 
siliceous soils Alinit was without any api)reciable effect on the produc¬ 
tion of these cereals. The fixation of atmospheric nitrogen appeared 
to be through the destruction of the organic material and in soils rich 
in humus the intervention of this organism would prove advantageous. 
When added to soils of ordinary fertility Alinit did not inttuence the 
yield to any marked degree. An experiment conducted with maize for 
forage showed no difference in growth of plants in favor of Alinit. 

Production of new types of forage plants—clovers and grasses, 
A. MoAlpine {Trans, Highland and Agr. Sac. Scotland^ 5. ser.y 10 
{1898)y pp. 135-165 ).—This article is a discussion of the work being 
done by .lohn Garton in the line of ]>roducing new types of forage 
plants, especially clovers and grasses. The methods pursued are out¬ 
lined in detail and the operations of artiftcially crossing beans, peas, 
clovers, and grasses are described. The experiments are not com¬ 
pleted, but the following are some of the results obtained thus far: 
Trifolium medium was not fertile with pollen from T. pratensej and 
T. pratense produced no seed when pollinated with T. medium; no 
seed whatever was produced by crossing T. pratense with T. hyhridum 
and vice versa; and the results remained the same when T. repens was 
substituted for T, pratense; red-flowered early and late varieties of 
crimson clover and white-flowered late varieties when crossed with 
each other i)roduced a red-flowered iirogeny; a wild variety of T. pra^ 
tense and commercial red clover were found to cross readily, and it is 
desired to originate a variety combining the well-developed stooling 
habit of the wild variety and the seed productiveness of the commer¬ 
cial red clover. 

Eighteen species of clover, grown for experiment, and 17 varieties of 
grasses, obtained by crossing, are briefly described. 

Systematlo plant introduction, D. G, Fairchild ( U, S. Dept. Agr., Division of 
Forestry Bui. iSl, pp. 24 ),—Tho purposes aud methods of plant introduction are 
described at some length, and the desirability of the establishment of new plant 
industries, the securing of new varieties of plants already in cultivation, and the 
collection of species for breeding purposes pointed out. Suggestions are given for 
18562—No. 10-3 
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the collection of plants and the necessity for the inspection of all collections in 
order that noxious weeds, injurious insects, and fungus parasites may not be intro¬ 
duced is stated. 

Annual report of the botanist of the Nebraska State Board of Agriculture, 

C. E. Bessby {Nebraska State Bd, Agr, RpL 1897, pp. 107-140), —Notes are given on 
the collection of grass exhibited at the State Fair in 1897, in which 21 collections, 
numbering 1,501 specimens, wore shown. Notes are given on the botanical regions 
and districts of Nebraska and the forage problems of the different parts of the State 
are discussed. 

Gram, chick-pea, or Idaho pea, J. G. S.mitu ( U, S, Dept, Agr,, Division of Agros¬ 
tology Circ. 7, pp, 4t fig, 1). —A description of tliis plant (doer arietinum), together 
with notes on its uses and cultivation. Although recently reported its a new forage 
plant native to the Rocky Mountains, this plant has been known for centuries in the 
Orient. Its value as a soil renovator and for feeding purposes is shown. It is stated 
that the leaves possess deleterious qualities, and the forage is said to be poisonous 
to horses on account of the excess of oxalic acid. Cattle are also injured to some 
extent, although less than horses. The plant, however, is not ordinarily grown as a 
forage crop, but for the seeds alone. 

Thirty poisonous plants of the United States, V. K. Ciiesnut ( U. S, Dept, 
Agr,, Farmers^ Bid. 86, pp. $2, figs. 24), —This is a popular edition of Bulletin No. 20 
of the Division of Botany (E. S. R., 10, p. 516). In the present publication several of 
the loss poisonous plants have boon stricken out and a small amount of now matter 
added. The plants described are fly amanita, death cup, American false hellebore, 
pokeweed, corn cockle, dwarf larkspur, AVyoniing larkspur, juirplo larkspur, black 
cherry, woolly loco weed, sttmilcss loco weed, rattlebox, caper spurge, snow on the 
mountain, iioison ivy, poison oak, poison sumac, red buckeye, water hemlock, Oregon 
water hemlock, poison hemlock, broad-leaf laurel, narrow-leaf laurel, great laurel, 
staggerbush, branch ivy, jiinson weed, black nightshade, bitterswei^t, and sneezeweed. 

Some native fodder plants, J. H. Maiden {Agi\ Gaz.Nexv South Wales, 10 {1899), 
No.l, p,37),—Trihidus hystrix, Swainsona campylantha, ACschynomene indica, Rutidosis 
helichrysoUles, Codonovarpus australis, and Croton verreauxU arc all mentioned as being 
valuable for forage in various parts of Australia. 

An unusual phyto-bezoar, W, Trklease (Pharm, liev., 10 {1898), No, 2, pp, 66-70, 
pi, 1), —Two balls composed of tricliomes from cacti are described. They were taken 
from the stomach of a bull and were and 1 in. in diameter, 16 of them having been 
found in the animal. 

A contribution to the physiology of roots, A. Rimbach {Ber, Dent, Bot. Geselh, 
17 {1899), No. 1, pp. 18-35, pi. 7).—Studies are reported on the function of roots, the 
author classifying them as nourishing, adventitious, supporting, and storage roots. 

On the decomposition of protein during germination, Prianischnikow {Bot, 
Centhl,, 77 {1899), No. 3-4, p. 107),—1\\ a brief abstract the author states that experi¬ 
ments with a number of legumes in which the rapidity of the decomposition of 
protein was measured showed that the curves of decomposition and respiration are 
quite similar, although tho first runs higher, the carbon dioxid falling off*. The 
accumulation of asparagin is said to also trace a similar curve, but it ultimately goes 
higher than the decomposition curve. 

Oil the reformation of proteids from the products of metabolism, Prianisch- 
NIKOW {Bot. Centhl., 77 {1899), No, 3-4, p. 108).—Some 2 or 3 weeks after the split¬ 
ting up of the protein in germinating seeds the formation of the protein is resumed, 
the asparagin and other amido compounds being utilized. 

The influence of light upon the synthetic processes in green plants, W. Pai^ 
iJkDiN (Bot. Centhl,, 77 {1899), No, 2, pp, 60,61), —Etiolated seedlings of Vida faha, 
which were small and yellow and contained little protein and no carbon dioxid or 
starch, were grown in solutions containing 10 per cent of cane sugar, which was 
utilized as starch. It was possible to observe the effect of light upon such plants* 
The intensity of respiration was more than twice as great in the light as in the dark- 
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ness, and crude protein was formed in about the same proportion. There appeared 
to be a direct relation between the intensity of respiration and the production of 
crude protein. 

Influence of light on the aldehyde content of green leaves, J. Reinkb and 
E. BravnmOllkr {Her, DeuL Hot Geaelt, 17 (1899), No, 1, pp. 7-i^).—The aldehyde, 
which exists .is rondennation products in leaves, was found to be more abundant 
when the specimens had been kept for some time in the light. 

Soil evaporation and plant transpiration, W. Maxwkll (Landw, Fere, Stat, 51 
(1898), No, 2-3, pp, 205-220). —This article has already appeared in the Journal of 
the American Chemical Society (E. 8. R., 10, p. 721). 

The influence of rain upon sugar cane, H. BufjNiNU ( Tropenpflanzer, 2 (1898), No, 
12, pp, 363-365, figs. 2), 

On the function of hydrocyanic acid in plants, M. Soave (Ann. Faint., 1898, 
p. Experiments with sweet and bitter almonds. 

Op the utilization by the plant of the phosphoric acid in the soil water, T. 
SCHLOBSINC (Jour, Soc, Ayr. HrahanCHainaut, 1898, No. 50), 

The significance of silicic acid in plants and its relation to lodging of cereals, 
V. VON Sw'iEriCKi(/^ic Hedeutung der Kieeeledure ale Hestandtheil der Pjianzen undihre 
Hezithungen zum Lagern dee Gcireidcs, Ifalle, 1898, pp. 45), 

The poisonous effects exerted on living plants by phenols, R. H. True and 
0. G. HlJNKEL (Hot Centhl., 76 (1898), No. 9, jip. 289-295; 10, pp. 321-327; 11, pp. 
361-368; 12, jip. 391-298). 

Biological studies on Alinit, J. Stoklasa (Centhl, Bakt. u. Par,, 2. Alt, 4 (1898), 
No. 12, pp, 507-512; 13, pp, 535-540), 

The morphology and biology of the denitrification bacteria, H. .Jensen (Ceni&l. 
Bakt u. Par., 2, Aht, 4 (1898), No, 10, pp, 401-411; 11, pp, 449-460, figs. 8), 

Symbiotic saprophytism, D. T. MacDouoal (Ann. Hoi,, 13 (1899), No. 49,pp, 1-47, 
pis, 2, fig. f).~Thi8 work was intended to extend the knowledge of the occurrence 
of mycorrhiza, the physiological relation hetw'ecn the t\vo symbionts, the influence 
of mycorrhizal arrangement upon the development of the higher plant, and the 
experimental formation and variation of such structures. Ten species of hemisap- 
rophytes, 1 holosaprophyte, ami 4 autophytes were studied. 

On the relation which exists between the evolution of certain organs in the 
fungi and in phanerogams, Boudier (Compt Rend. Congress Soc. Savanies, 1898, pp. 
149-167). 

The effect of ethereal oils on fungi, T. Bokorny (Arch. Physiol. [PflUger^, 
73(1898),}}. 555), 

Contributions to the biology of Penicillium glaucum, F. Guk(;uen (But. Soc. 
Mycol. France, 15 (1899), No. 1, pp. 15-36, pi. 1). —Notes are given on the effect of 
various fungicides on Penicillium glaucum and cytological studies on the same. 

On the presence of a soluble proteo-hydrolytic ferment in mushrooms, 
E. Bourquelot and H. Ht^RissEY (Bui. Soc. Mycol. France, 15 (1899), No. l,pp. 60- 
67). —Notes the presence in a number of mushrooms, as well as in Aspergillus niger, of 
a ferment capable of digesting casein. 

On the presence of emulsiu in lichens and fungi, H. Hf:Ris8EY (Bui. Soc. MyvoL 
France, 15 (1899), No, 1, pp, 44-48), —Notes the presence of emiilsin in a number of 
lichens and fungi in which it had not been previously observed. 

The scientific preservation of mushrooms and the localization of the toxio 
principle in them, E. PROTHikRE (Compt Rend. Congress Soc, Savantes, 1898, pp, 
212-217). 

Methods in planktology, G. W. Fieli> (Rhode Island Sta. Rpt, 1897, pp, 120-149, 
pis, 5).->The author describes the different methods adopted for collecting the 
organisms fl‘om water and points out some of the sources of error in different 
machines. A bibliography on the subject is also given. 

The Point Judith pond, G. W. Field (Rhode Island Sta, Rpt 1897, pp. 117-119, 
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j?/«. ").—A descriptinu is j^iven of the biological laboratory situated at Point Judith 
pond, and a brief review of the investigations which have been carried on at that 
point. 


METEOROLOGY—CLIMATOLOGY. 

Meteorological report, Helme {Rhode Island Sta. Upt, 1897^ 
pp. —This includes general notes on the weather during 1807 

and a tabulated record of observations on temperature, precipitation, 
cloudiness, and prevailing winds during each month of 1897, with a 
summary for the years 1890-1897, inclusive. The summary for 1897 is 
as follows: 

Temperature (degrees F.).—Maximum, 90, September 10; minimum, I, January 20; 
mean, 1^.3; annual range, 89; liigh«‘st monthly mean, 70.0, July; lowest monthly 
mean, 28.2, February; highest daily mean, 7(5, September 10; lowest daily mean, 
0, J.aniiary 19. PrvvApiiaUon (inches).—Total (rain and molted snow), 54.25; great¬ 
est monthly, 10.25, November; least monthly, 0.89, October; greatest in 24 consecu¬ 
tive hours, 5.17, November 2; snow fall—total, 48; greatest monthly, 19.5, January; 
least monthly, 3, March. Weather. —Numlx'r of clear days, 129; number of fair 
days, 120; number of cloudy days, 110; number of days on which there was jirocipi* 
tation of 0.01 in. or mort^, 128. Prevailinf/ wiuil, southwest. 

The meteorology of 1897 ( Traun. Highland and Agr, Soc, Scotlandf o. ser., 10 {lS98)y 
pp.401~d0S). —tabh^ gives a comparison of the winds, mean pressun?, temperature, 
rainfall, cloud, and sunshine of 1897 as compared with the previous 41 years^ 
averages,” and the weather conditions during each month are discussed in detail 
with brief notes on the character of the principal crops of th(‘ year. 

Results of meteorological observations made in the depressed area of the 
center of the continent of Asia (Luktshoiin), A. De Tillo {('ompt. Pend. Acad. Svu 
Paris, 1:28 {1809), No. S, pp. 154-156), 

The temperature and moisture of the air in open fields and pine and beech 
woods, J. Schubert {Ztschr, Forst. n. Jagdw., 3/ {1809), No, J,pp. 91-99). 

Observations on the sun at the observatory of Lyons during 1898, J. (Iuillaume 
{Compt, Pend, Acad. JScL Paris, 128 {1899), No, 3, pp, 158-100). 

Climate of the Klondike, J. IIann {Mel. ZiSchr., flan., 1899; ahs. in Nature, 59 
{1899), No, 1532, p, 448). —A compilation of available data. 


WATER—SOILS. 

Lysimeter experiments, J. Uanamann {Ztschr, Landiv, Versuehsw, 
Oesterr., 1 {1898), p, 399; ahs, in Chem, Ztg,, 22 {1898), No, 99, Repert,, 
p. 313), —The author reports the results of a series of investigations 
with lysinieters which show that drainage water removes more plant 
food from l>are soils than from those covered with crops, the most 
important loss being that of nitrogen, and this was especially great in 
the wanner iiortion of the year, when nitrification is most active. The 
loss was smallest in those soils bearing plants which made the greatest 
demand upon the soil and covered the soil most completely throughout 
the year. In fallow soils there was a very large loss of nitric nitrogen. 
The largest amounts of nitrates were taken up from the soil by corn, 
barley, sugar beets, and horse beans, plants whose nitrogen require- 
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ments are very great. The loss of nitrogen was smallest in alluvial 
soils producing a luxuriant growth of plants. 

The greatest loss of lime was observed in the bare alluvial soil. 
Even in soils bearing crops the loss of lime was considerable, especially 
where potash manures were used. It is estimated that in soils rich in 
lime the annual loss of this constituent may be as much as 2,G7(> to 
3,5()8 lbs. per acre. 

Only very small (juantities of phosphoric acid were found in the 
drainage water of the different soils. Potash was removed in somewhat 
larger amounts. The loss of this constituent was greatest in bare soils, 
and least in soils bearing plants with extensive root systems. The loss 
of sulphuric acid was but slightly smaller in the soil bearing crox)s than 
in bare soils. The loss of chlorin, however, was six times as great in 
the bare soils as in those bearing croi)s. Soils bearing luxuriant vege¬ 
tation yielded only a small amount of drainage water, even with abun¬ 
dant rainfall. For this reason the losses were reduced to a minimum 
in such soils. The x>erennial i>lants are best adax)ted to lire venting loss 
by drainage. 

Composition of drainage water from fertilized and unfertilized 
moor soils, with special reference to nitrogen, B. Tacke, 11, Immen- 
DORFF, and n. Minssen {Landw. Jahrb., 27 (1898), Stii), i, pp,:) 19-391, 
Jiff, 1 ),—These studies were made with soils in glass cylinders 25 by 35 
cm. in size, fitted with a device for drawing off the percolating water at 
will. The results obtained indicate that a very small jiart of the nitro¬ 
gen compounds of upland moor soils is readily transformed into ammo¬ 
nia and nitrates. The rest firmly withstands such change. In lowland 
moor soils the amount of such readily transformed compounds is much 
greater. A moderate application of lime which does not completely 
neutralize the acids present does not increase the transformation of the 
insoluble nitrogen compounds, but promotes nitrification of the more 
readily decomposable compounds by improving the texture and aera¬ 
tion of the soil. The application of larger amounts of lime resulted in 
increased nitrification in the upland moor soils, but had little iiitluence 
on lowland moor soils rich in lime. In sand-covered lowland moor soils 
the conditions were more favorable for nitrification than in unlimed or 
normally limed and fertilized upland moor soils. Applications of 
potash salts, phosphates, and lime in normal amounts did not materi¬ 
ally increase the ammonia in the drainage water of u])land moor soils. 
Kainit and Thomas slag decreased the amount of ammonia in the 
drainage water of lowland moor soils. When nitrate of soda was 
added to the other fertilizers, however, the amount of ammonia in the 
drainage was appreciably increased. 

The phosphorus compounds of moor soils are very insoluble, and 
those applied in fertilizers are quite firmly fixed in the soil. With 
continued applications of phosphoric acid, however, more of this 
substance appears in the drainage. 
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The natural potash, magnesia, and lime of moor soils are to some 
extent soluble in water, but the larger part is insoluble. A considera¬ 
ble amount of the potash applied in fertilizers to upland moor soil 
passes into the drainage. The rest is quite iirmly fixed in the soil. 
The natural potash of lowland moor soils is somewhat more insoluble 
than that of the upland moors. The absorptive power of the latter for 
potash, however, is practically the same as that of the former. Only 
after repeated applications of lime was the solubility of the soil potash 
increased. Applications of potash increased the solubility of the soil 
lime to a marked degree* Increased amounts of lime were not found 
in the drainage water following the application of lime. 

Investigations on the phosphorus compounds of moor soils, B. 
Tacke {Landic. Jahrb.^ 27 {189S), Sup. 4, pp. H03-3d8 ).—Twelve samples 
of moor soil (burnt and not burnt) were treated in a variety of ways 
with a number of difierent solvents (hydrochloric, nitric, acetic, oxalic, 
and citrh*. acids, carbonic acid water, ammonium oxalate and carbonate, 
and water). Boiling for 8 hours with 5 j)er cent hydrochloric acid 
dissolved all the phosphorus compounds present. The larger part ot 
the phosphorus compounds was also dissolved by 10 per cent ammonia 
solution, espeidally when the soils had been previously treated with 0.5 
jjer cent hydrochloric acid. The phosphorus (compounds dissolved from 
the soil by acids were found to be diffusible. Drying and heating 
increased the solubility of the phosphorus compounds of the soils in 
the above reagents. 

Pot experiments with some of the soils used in the above investiga¬ 
tions showed that the phosphoric acids of soils: which had been dried 
or burnt was much more available to plants than that of soils not so 
treated. 

The changes which moor soils undergo under culture and 
manuring, G. 8chliebs and H. Minssen (Landiv. Jahrb., 27 (1898), 
Sup. 4, pp. 525-547 ).—The principal change noted was an increase of 
potash and phosphoric acid (especially the latter) in the surface soil. 
There was no increase of nitrogen where nitrate of soda was used, 
although an increase was observed where less soluble forms of nitrogen 
were applied. In general, the increase in the soil supply of a given 
constituent under fertilization was greater the less abundant the appli¬ 
cations of the other constituents. The increase in soil supply of potash 
and phosphoric acid did not as a rule result in such an increased yield 
as to render moderate applications of these constituents unnecessary. 
This is explained by the insolubility of the potash and phosphoric acid 
absorbed by the soil (see above). The continued use of potash salts 
resulted in a decrease in the lime of the surface soil, but this was partly 
or completely corrected by the lime in phosphatic substances, such as 
Thomas slag, which had been used. 

Oontinued application of fertilizers resulted in an increase of potash 
and phosphoric acid as well as lime in the lower layers of the soil. 
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The potash, being more soluble, accumulated more rapidly here than 
phosphoric acid. The movement and accumulation of the different 
constituents in the soil are determined largely of course by the tex¬ 
ture and tilth of the soil, the amount of rainfall, etc. 

On the analysis of soil as a guide to its fertility, B. Dyer ( Trans. 
Highland and Agr. 800 . Scotland^ o.ser.ylO {1898), pp. 26--92 ).—This is 
essentially ‘‘a popular summary of the more extensive paperby the 
author, entitled ‘^On the analytical determination of x)robably avail¬ 
able mineral plant-food in soils” published in 1894 (E. S. R., 5, p. 1013). 
ISoine reference, however, is made to hitherto unpublished results 
obtained in a study of saTnx)les “representing not only the first 9 in. of 
soil, but also 2 succeeding depths of 9 in. each” from wheat plats at 
Rothamsted. 

** [These results show] that if we regard only the total phosphoric acid, the ratio 
between that found in the soils pliosphatieally stai ved and that in those phosphat- 
ieally manured (with superphospliate or with farmyard manure) is about 1:1.7, a 
difterenco which is sufficiently striking when the soils are all known to be from one 
held, but from which, as a mere analytical result, one could not draw very strong 
conclusions if the soils happened to be from different neighborhoods. When, how¬ 
ever, we regard the 'available' (i. c., citric*acid-8<duble) phosphoric acid in the same 
way, we iind a ratio of about 1: (i. It is interesting to notic e that the ratios, both for 
total phosphoric acid and for citric-acid-soluble phosphoric acid, are practically 
the same as those found in the examination of the IIcos field barley soils already 
discussed.” 

A comx)arison was also made of the potash content of wheat plats to 
which no potash had been applied for 40 or 50 years and that of plats 
to which potash liad been applied. 

"In the case of the hydrochloric-acid-solubJe potash, the ratio between the 2 sots 
of soils is 1:1.1; but when we regard the 'available’ potash, we find, as in the case 
of the barley soils, an overwhelming ratio of 1:8. . . . 

"A knowledge of the proportion of potash soluble in hydrochloric acid is in most 
cases of very small value. I venture to think, however, that the determination of 
the potash dissolved by a dilute solution of citric acid is possessed of much more 
value.” 

The analyses of Jamaica soils, F. Watts {Jour. Jamaica Agr. 
80 c., 3 {1899), No, l,pp. 17-22). —Mechanical and chemical analyses of 
6 samples of soil from diderent parts of the island are reported. 
“These represent 3 very distinct types of soil—the red soils from Mocho 
in Clarendon and Brokenhurst in Manchester, the sand^ soil from the 
St. Andrew’s Plain at Barbican, and the heavier low-lying soils of 
Hartlands in St. Catharine.” The red soils consist largely of fine silt 
or clay (45-61 per cent). They contain a very small amount of insol¬ 
uble matter (about 19 per cent), due to an abnormal amount of soluble 
oxid of iron and alumina (46 per cent) and combined water. “Although 
lying ux)ou the limestone, and doubtless derived from it, these soils are 
singularly deficient in carbonate of lime; if all the carbonic acid be 
calculated into terras of carbonate of lime we have only 0.58 per cent 
in the Mocho soil and 1.57 per cent in the case of the Brokenhurst 
sample.” The proportion of iiotash in these soils is not large (0.05 to 
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0.15 per cent). Phosphoric ticid is abundant (0.35 to 0.91 per cent) but 
very insoluble in 1 per cent citric acid. The proportion of humus and 
nitrogen is fairly large. 

The Barbican soils contain a large amount of sand (44 per cent) and 
a small quantity of fine silt and clay (19 per cent). ‘‘The chemical 
analysis shows that there is a plentiful supply of potash [0.22 per cent] 
and of phosphoric acid [0.26 per cent] soluble in hydrochloric acid, and 
also that a fair proportion of each of these constituents is soluble in 
citric acid [0,16 and 0.22 per cent]. On the other hand, there is a strik¬ 
ing deficiency of lime as carbonate [0.03 per cent], of humus [1.45 per 
cent], and of nitrogen [0.08 per cent].” A considerable portion of the 
lime is believed to be in the form of silicate. 

The Hartlands soils contain a fair amount of sand (39 to 45 per cent), 
the larger part of which is quite fine. The proportion of fine silt and 
clay is not excessive (29 to 40 per cent). “These soils are fairly rich 
in potash which is soluble in moderate quantity. . . . The amount of 
phosphoric acid is not large and the quantity soluble in citric acid is 
small. . . . The proportion of carbonate of lime is small.’^ 

Influence of atmospheric agents on soil bacteria, M. CRENDritorouLos (A’er. 
Hyg., m (mS), N(k 8ypp. 697-705). 

Purpose, value, and method of field experiments on moor soils, H. Tacke 
{handle. Jah'b.f 27 (ISOS), Sup. I,pp. 414'430, fig. 1 ).—A general (liscnssioii (with plans) 
of this subject based upon experience at the Moor Exptiriment Station at Bremen. 

On the presence of ferrous carbonate in the iron deposits of moors, U. Schi'tte 
{handle. Jahrh., 27 {1S98), Sup. 4, pp. 548-557). —Chemical examinations showing the 
presence of this substance in a number of samplen of bog-iron deposits are reported. 

Cultivation of soil, P. P. Dkiikuain (Compl. Rend. Acad. Sci. Parh, 128 (1899), 
No. 8, pp. 474-479). —This is a summary of investigations on the infiuence of diftbr- 
ent methods of cultivation, on the water supply, and nitrification in the soil, which 
has been noted elsewhere (E. S, R., 10, p. 727). 


FERTILIZERS. 

The use and value of seaweed as manure, J. Hendrick {Trans. 
Highland and Agr, Noe,, Scotlandj .7. ser.^ 10 {1898)^ pp. llS-h'M), —This 
is a popular article, based principally upon investigations and observa¬ 
tions by the author.’ 

Analyses of cut weed or black wrack {Fucus nodosus and F. vesicnlO' 
sus), driftweed, principally Laminaria, and dulse {Rhodymenia palmata) 
are reported and their fertilizing value as compared with barnyard 
manure is discussed. 

Comparative field tests of seaweed, barnyard manure, and other fer¬ 
tilizers oil potatoes were carried out under the supervision of the 
author in 1895 and 1896 in 3 different localities. 

“ [From the result of these experiments] it will be seen that, weight for weight 
of manure, seaweed gives just as groat a crop of potatoes as farmyard manure. 
When superphosphate is applied along with the seaweed the crop is in every case 


See also Agr. Students' Gaz., n. ser., 0 (1898), No. 2, pp. 41-49 (E. 8. R., 10, p. 833). 
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iucreased, and except in [one instance], where analysis shows the soil itself to have 
been high in ** available^* phosphate, the increases are very considerable , , . 
Seaweed with suporphosjihate gave a larger crop in every case than farmyard 
manure with superphosphate [or potash] or with farmyard manure alone . . , 

^‘On the other hand, dung had the advantage over seaweed in quality of prod- 
11 re. . . . There was no doubt that the seaweed potatoes were less mature than 
the dung ones. They wore softer and less mealy when boiled; and in every case it 
was held that the results of the seaweed plats would have been improved if they 
eould have been allowed to grow for a fortnight longer. It is therefore probable 
that seaweed would give even better results with late potatoes. 

‘‘As no nitrogenous nianiire was aijplied with the seaweed in any of the experi 
ments and as [one ofj the soils was very deficient in nitrogen, the results would 
seem to indicate that th(‘ nitrogen of seaweed readily becomes available to potatoeS| 
and IS, on the whole, of equal value to that of dung. 

‘‘The field experiments, then, confirm the results of analysis, and show that sea¬ 
weed is, weight for weight, as good a manure for potatoc‘8 as dung, but that to get 
the best results with it it should be supplemented with phosphate. . . . 

“So far as these expei iments go, then, there does not scuiiii to be much ground for 
the general belief that muriate of potash is not a suitable manure for potatoes. ” 

The starfish in Narragansett Bay, G. W. Field {Rhode Island Sta. 
Rpt. 18f)7j pp. 1^)0-165^ pis, 8 ),—Til connection with a study of the life 
history and habits of the starfish {Asterias forhesii)^ an enemy of the 
oyster, analys(‘.s with reference to fertilizing coustitueuts were made, 
with the following results: 


Covtpoaition of 8tarji$h. 
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.66 
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.‘JO 

.57 

Nitrojieii.-. 

1.80 

5.20 
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.34 
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Solubility of the phosphoric acid of Thomas slag and crude 
phosphates in upland moor soils as determined by the amount 
of free humus acids present, B. Tacke and H. Minssen {Landw. 
Jahrb.j '^7 (7.S.9<^), Snp, i, pp. 392-413), — In these experiments, in which 
a variety of phosphates—including among others Florida and Carolina 
phosphates and Thomas slag—were tested in pots, it was found that 
the solubility of the iiliosphates depended upon the amount of free 
humus acids present. Neutralizing the soil with basic substances,^ 
such as lime, destroyed the solubility of the crude phosphates, although 
a part of the phosphoric acid of Thomas slag was still soluble under 
these conditions. The citrate-insoluble phosphoric acid of the slag, 
however, was not dissolved to any greater extent in the soil than that 
of the crude phosphates. 
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Utilization by plants of the phosphoric acid dissolved in soil 
water, T. Sohlobsing ( CompU Rend. Acad. 8ci. PariSy 127 {1898)^ No. 21^ 
pp. 820^22; abs. in Rev. SoL [Pam*], 4. ser.^ 10 (1898)^ No. 23y p. 725 ).— 
Sterile sandy soils especially deficient in phosphoric acid were watered 
with nutritive solutions containing varying amounts of phosphoric acid 
and planted to various crops. On the soils receiving no phosphoric 
acid the plants made little or no growth. On those receiving phos¬ 
phoric acid in proportions similar to those found in oidiiiary soils the 
plants grew well. With solutions containing 2 mg. of phosphoric acid 
per liter excellent crops of maize were obtained, and with solutions con¬ 
taining from 0.5 to 1 mg. of this substance per liter the yield of wheat 
was from 13.35 to 24.03 bu. per acre. 

Trial of phosphates, C. O. Flagg and J. A. Tillinghast (Rhode 
Island Sta. Rpt. 1897, pp. 394-108, pis. 2, dgms. I). —The plan of these 
experiments and the results heretofore obtained have been previously 
published (E. S. K., 0, p. 038). A liay crop was grown in connection 
with these experiments, and the yields in 18. (> and 1897 are reported in 
tables and the results described. The difierent materials used to supply 
l>hosphoric acid were dissolved boneblack, dissolved bone, dissolved 
phosphate rock, fine ground bone, slag meal, lloats, raw aluminum idios- 
phate, ignited aluminum phosphate, and double superphosphate. These 
substances were applied on two series of x)lats, one of which was 
unlimed, while the other had received an application of L ton of air- 
slaked lime per acre in 1894. 

The 3 insoluble phosphates, fine ground bone, slag meal, and lloats, thus fiir main¬ 
tain the lead in pounds of hay produced, slag meal holding tlio first j)lace in the 
uulimed series. The aluminum phosphates thus fur appear to be quite inferior 
forms of phosphoric, acid when used mum an acid soil without an application of 
lime; and when in the raw form, oven in connection with lime, produced a smaller 
crop than the plat which received no phosj>horic acid. The ignited form, used in 
connection with lime, iirodnced, in 1^97, the second largest yield, but occupies sixth 
place in the total productiou for‘J years. The last one-third ration has yet to be 
applied as an annual top-dressing to the plats receiving tlie soluble phospliates 
before all will be on tlie same basis, but the lead now held by 3 forms of insoluble 
phosphate will doubtless give them the advantage oven then.’^ 

In the 2 seasons the lime plats yielded 9,034.42 lbs. of hay per acre 
more than the unlimed plats. “If ... we charge the entire cost of 
the lime at $8 per ton to these 2 hay crops and calculate the value 
of the increase in the hay crop at $14 per ton, we have a profit of $38.44 
pei acre due to the use of lime in connection with fertilizers on an acid 
soil.” Redtop^( vulgaris) formed the bulk of the hay crop on 
the unlimed plats and timothy (Phleum pratense) on the limed plats. 
The use of air-slaked lime favored the growth of the timothy. “ When 
soils are acid, timothy quickly disappears from the grass field and red- 
top or dent or, perhaps, sorrel takes its place.” 

Tests of nitrogenous fertilizers on hoed plants, 0. Dusserre 
(Chron. Agr. Vaud, 11 (1898), No. 23,pp. 668-672). —An account is given 
of 2 experiments with varying amounts (200 to 500 kg. per hectare) of 
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nitrate of soda on fodder beets, (1) on alluvial soil recently drained, 
very rich in organic matter and nitrogen, and with a humus subsoil also 
rich in nitrogen, and (2)a dry gravelly soil, poor in nitrogen. Analyses 
(food constituents) of the beets grown are reported. 

There was a profitable return in both cases from the use of nitrate, 
even with the larger applications, but naturally the return was greatest 
in case of the gravelly soil poor in nitrogen. 

The results show in general that the nitrate was efi'ective only when 
used in connection with a sufficient supply of the mineral elements 
phosphoric acid, potash, and lime; and indicate that the exclusive and 
repeated use of nitrogenous fertilizers destroys the equilibrium in the 
soil and reduces the yield. 

Observations regarding the relative assimilability of various 
forms of nitrogen upon an acid soil, limed and unlimed, II. J. 

Whkkler, B. Ij Hartwell, and G. E. Adams {Rhode Inland Sta. 
Rpt, 1897^pp. 2il-^53^ pin. 2 ).—This is a summary account of pot 
experiments begun in 1893 (E. S. it., 7, p. 378). The experiments have 
been made in pots 18 in. in diameter and 26 in. deep. Like quantities 
of dissolved boneblack, muriate of i>otavsh, and nitrogen in vseveral 
forms (dried blood, tankage or ground leather, nitrate of soda, and 
sulphate of ammonia) have been added annually to each pot. Corn 
was grown in 1893, oats in 1894, rye in 189.’>, and barley in 1896 and 
1897. The pots were divided into 2 series, one limed and the other 
unlimed. The data reported include yield of crop, percentage of nitro¬ 
gen in dry matter, and total nitrogen removed by the crop. The 
results are summarized as follows: 

**Oii a very acid (sour) soil sulphate of amiuouia has worked like a poison instead 
of as an effective fertilizer. 

‘‘Where air-slaked lime was applied with sulphate of ammonia, the nitrogen 
proved nearly as valuable as like quantities in form of nitrate of soda. 

“Dried blood, on the acid soil, yielded some nitrogen to the plants and proved its 
marked superiority to the leather. 

“When used in connection with lime the nitrogen of the dried blood became 
nearly as effective as like amounts in the form of nitrate of soda, while nitrogen in 
the form of leather was very ineffective even when, by liming, the conditions for 
its nitrification were made as favorable as x>ossible. That the conditions for nitrifi¬ 
cation were favorable in the limed pots is shown by the fact that the nitrogei^of 
the sulphate of ammonia and dried blood became almost as effective as nitrate of 
soda. 

. “These results bring out plainly the fact that upon an acid soil, where nitrifica¬ 
tion progresses but slowly, much of the money invested in the best forms of organic 
nitrogen, such as blood, meat, and fish, is practically wasted, and since these forms 
make up the major part of the nitrogen of most of the commercial fertilizers sold 
in the State, the importance of testing soils for their acidity and supplying lime 
where needed can not be too strongly insisted upon.” 

Observations in connection with a soil test contimied for 8 
successive years, H. J. Wheeler and J. A. Tillinohast {lihode 
Island Sta, Rpt. 1897, pp. 177-184 ).— This is an account of a continua¬ 
tion of an experiment begun in 1890 (E. S. R., 9, p. 930), in which 
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nitrogen has been applied each year in the form of nitrate of soda, 
phosphoric acid in form of dissolved boneblack, and potash in form of 
muriate of potash, with and without the addition of lime. During the 
earlier years the crop experimented with was corn. Subsequently a 
large variety of other crops were used. In 1897 the plants grown 
were crimson clover, common white beans, suuHower, summer sqiia'h, 
and corn. The results are reported in detail and summarized as folio ws: 

^‘Tho first year’s experiment Avith maize iadieatod a probable need of potash. 
Experiments for 3 successive years with the same crop showed in a most decisive 
manner that phosphoric acid was more deficient in the soil than nitrogen or potash. 

^^Most of our agricultural plants gave indications that their individual require¬ 
ments for phosphoric acid on our soil were determinable in a soil test as well by 
maize as by the use of each of them. 

‘^Siinfiowcrs, by virtue of greater reqiiiremenls for potash or of loss ability to 
extract it from the soil, are probably not well calculated for use in determining 
phosphoric acid deficimicics for most other plants. White beans, summer 8quaHh(‘8, 
and crimson clover seem also loss desirable for such a use than the cereals. 

Liming, an unusual amount of water, or possibly both factors, seem capable of 
rendering assimilable some of the otherwise inert phosphates already existing in 
the soil.” 

On the substitution of soda for and its value in connection 
with potash, H. J. Wueelbr and J. A. Tillingiiast {Rhode Island 
Uta. lipt 1897^pp.2^6-210^pis. 1 ),—The experiments liere reported wen^ 
a continuatiou of those of previous years (hh S. E.., 9, p, 933). The lol- 
lowiiig is a summary of the results thus far obtained: 

It may bo stated at this time that with each succeeding year soda, when used 
witliout potash, has steadily deteriorated in its action Avhen comjiarcd with the 
results from plats manured with potJish, but without soda. 

Where soila ha.s been added iu increasing quantities to a full potash ration, 
little or no benefit from its use has been apparent. On the other hand, the addi¬ 
tion of increasing quantities of potash to a full soda ration, has, especially in the 
last 2 years, bccu attended with most marked gains. 

‘‘In the instances where potash and soda have both been employed in varying 
amounts, marked evidence of heuelit from soda is noticeable in the results for 1837, 
particularly where, the potash ration was reduced to one-fourth of the maximum 
amount, 

“There seems to he some doubt if it would prove an economical practice to reduce 
the supply of ])otash sufiiciently to gain the greatest benefit from tlie soda, for by so 
doing the total crop seems to be seriously reduced. It may be possible that certain 
plants may he able to make use of soda without the danger just mentioned. This 
point can only be determined by further experimentation. 

“ It is not known at present, and can not be until the analytical data are all avail¬ 
able, whether the soda has probably acted as a direct plant food, or indirectly by 
virtue of its having liberated some potash or other manurial ingredients. It is 
hoped that something in this connection will he ready for publication in the near 
future.” 

A study of the needs of certain Rhode Island soils, H. J. 

Wheeler, 0. O. Flaog, and G. E. Adams {Rhode Inland SU. Rpt. 
1897, pp. 185-301, pis. 7), —^This is an account of cooperative experi¬ 
ments during 1897 in continuation of those of previous years (E. S. It., 
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h, p. 937). Tho maiu results of these experiments are summarized as 
follows: 

experiments with beets already conducted in 15 localitit^s in the State 
marked benefit from liming has been observed in every case but one.. Tho smallest 
gain has been 21 per cent, the next smallest 37 per (rent, while in the other cases the 
crop has been priicticrally doubled, or increased several times. 

Experiments with barley, in 189fi, indicated a more or less gimeral need of lime, 
but the results were far less marked than with beets. 

With but one or two oxcieptions the most striking benefit from liming has betin 
noticeable, in 1897, in connection with both red clover and timothy {Phleiim pra- 
teme) in various sections of the State. Liming increases the relative amount of 
timothy in mixtures of that grass with r(‘dtop, and also the total weight of the hay 
crop on many soils. Practically all of the reasonably heavy soils, and ]»articularly 
such as are w'ell supplied with humns, have been found to be less in need of nitrogen 
than of phosphoric acid.’’ 

Five years’ observations upon the growth of plants upon an 
acid upland soil, limed and unlimed, 11. J. Wheet.er and J. A. 
Tillinghast (fl/iodf Tsland Sta. Kpt. pp. 20^-225, pis. 3 ).—The 
experiments in l<S97,were conducted on the same plan as that followed 
in previous years (E. S. R., 9, p. 9.36). The results obtained are as 
follows: 

<^Of all the grasses thus far tested, none seemed to stand so much in need of lime 
on acid soil as Kentucky blue grass and timothy. 

“Orchard grass and meadow fescue, though less injured hy soil acidity (sourness) 
than Kentucky hlue grass or timothy, neverth<d<‘8s show great benefit from liming. 
Shc(‘p fescue is also benefited hy liming to a eonsidorablo extent, though it gives 
no promise of value for hay in this seclion. 

“Awnless hrome grass, red top, and Rhode Island bent, though valuable grasses, 
do not seem to he susceptible of great injn ly, oven upon quite acid soils. This obser¬ 
vation furnishes a satisfactory explanation of the fact that timothy and clover give 
way rapidly to redtop and Rhode Island bent on many of our New England farms. 

“This season’s trial indicates wonderful benefit from the use of lime in the grow¬ 
ing of asparagus. These observations are to be coutiiiued if ])0s8ihle. 

“New Zealand spiuach, like the ordinary varieties, seems to bo much helped by 
liming. 

“Spinach and asparagus give much better rt^sults from nitrogen in form of nitrate 
of soda than from like (|uaiititics in form of sulphate of ammonia. Experiments are 
in progress for the purpose of ascertaining definitely, if possible, to what this dif¬ 
ference is due. 

“Strawberries, currants, and gooseberries have shown this season some benefit 
from liming, yet it will be necessary to wait a year or two before definite conclusions 
in the matter can be drawn. 

“Judging from the growth only, raspberry plants appear to show some benefit 
iromliming, while no noticeable difieronces in blackberry plants have been observable. 

“ Delaware grapevines seem to be injured in a marked degree by sour soil, and 
correspondingly helped hy liming, while the Concord vines appear to be compara¬ 
tively indifferent in this particular. 

“Among the other tests made the past season the orange (luince. Golden Sweet 
apple, American elm, and American linden show more i)rol)ability of ultimate benefit* 
from liming than the Crawford Early peach, Baldwin apple, Bartlett pear, sugar 
maple, or American white birch. In future years more conclusive data should be 
obtainable kt relation to the small fruits, orchard and forest trees.” 
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On the action of burnt lime and marl on sandy soils, B. Taoke, 
11. IMMBNDOBFF, A. Salfeld, and F. Wolff {Landw. Jahrb.^ 27 
(1898), Sup. 4, pp. Experiments in the laboratory, green¬ 

house, and field tend to show that fall applications of burnt lime may 
injuriously affect the growth of leguminous plants by the impoverish¬ 
ment of the soil in assimilable nitrogen. The lime, however, did not 
appear to affect injuriously the root tubercle organisms applied in soil, 
although oil uninoculated soils the plants grew much better where marl 
was applied than where burnt lime was used. This is believed to be 
due to the fact that the marl contained the root tubercle organisms in 
considerable amount. 

Field eilperiments on upland moor soils and moor meadows 
by the Moor Experiment Station at Bremen during 1892-1897, 

B. Tacke, F. Gaaz, and H. Mbnkhaus (Landw. Jahrh., 27 (1898)^ 
Sup. 4y pp. 1-258y pis. 4 ).—These include experiments with different 
crops and with different combinations of fertilizers, the use of sand on 
upland moors, comparison of barnyard manure and commercial fertil¬ 
izers on untreated upland moors, drainage to difi'erent depths, and 
applications of calcareous manures. 

In experiments with different forms and amounts of phosphoric acid, 
potash, and nitrogen on moor soils the best results were obtained on 
the average from applications of 100 kg. i)er hectare of potash, 100 to 
125 kg. of phosphoric acid, and 75 kg. of nitrogen. 

In comparative tests of Thomas slag, precipitated x)bosphate, and 
Algerian phosphate on upland moors, the Algerian phosphate gave a 
more profitable return than Thomas slag, especially when ax^plied in 
somewhat larger amounts (one-fourth more) than the latter on moor 
soils recently brought under cultivation. 

In comparative tests ot* kaiiiit, carnallit, and 38 per cent ‘^manure 
salt” on upland moor soils the use of concentrated manure salt was 
found profitable, especially on potatoes, even when applied at the rate of 
200 kg. per hectare in the spring, but carnallit and kainit apidied in the 
same way reduced both the yield and starch content of potatoes. The 
reduction in starch content appeared to be due not to a lowering of 
the percentage of starch in the dry matter, but, as a rule, to an increase 
of water in the tuber. The injurious effect of the potash salts appeared 
to be lessened by the application of basic substances, such as lime, 
lliomas slag, etc. • 

Experiments with varieties of potatoes, oats, and rye are reported, 
but the results are either inconclusive or mainly of local interest. 

A series of experiments were made on upland moors, the surface 
layers of which were mixed with a layer of sand JO to 15 cm. thick. A 
variety of crops were grown on the soil and they were invariably bene¬ 
fited by the addition of the sand. In the case of cereals the increase 
in the yield of straw was greater than that of grain. 

Oomparative tests of barnyard manure and commercial fertilizers on 
untreated upland moors gave inconclusive results. 
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The results of comparative tests of drainage of upland moors to 
depths of 60 to 150 cm. indicate that for potatoes and rye, which are 
the principal moor crops, a depth of 60 cm, gives the best results, 
especially for new soils. As culture continues the depth of drainage 
may be increased without injury. 

Burnt lime, marl, chalk, and gypsum in varying amounts were com¬ 
pared on a number of different crops and uplan<l moor soils. The 
results indicate that as a rule these manures increased the productive¬ 
ness of the soil principally by improving the porosity and drainage of 
the soil and thus increasing the depth to which the roots of plants 
could descend. 

In experiments on the action of different forms and amounts of potash 
and phosphoric acid on upland and lowland moor meadows it was 
found that combinations of kainit and Thomas slag gave an increased 
yield when other conditions of growth were favorable. Crude phos¬ 
phates were found to be very effective when considerable amounts of 
acid were present in the soil. The character of the grasses was much 
improved by the use of fertilizers. An improvement was also noted in 
the composition of the individual grasses grown on the fertilized soil. 
This was shown in an increase in the percentage of protein. The 
grasses grown with fertilizers contained a higher i)orcentage of water 
than those grown without fertilizers. The dry matter of the hay 
grown on fertilized soils contained higher percentages of potash and 
phosphoric acid than the averages given by Wolff*. Hay from the 
lowland moors contained 2.17 per cent of potash and 0.67 per cent of 
phosphoric acid, while that from the upland moors contained 1.95 i)er 
cent of potash and 0.79 per cent of i)hosphoric acid. 

Pot experiments on moor soils at the Moor Experiment Sta¬ 
tion at Bremen, B. Tacke and H. Tmmendorff {Landw. Jahrh.y 
(1898)j 8iq). /, pp. ^59-300, pis. 19y Jig. 1 ).—Accounts are hero given of 
pot experiments with upland and lowland moor soils, including tests of 
nitrogenous and phosphatic manures on lowland moor soils, studies on 
the optimum water content of upland and lowland moor soils, and on the 
action of underground liming and of naturally occurring compounds of 
phosphoric acid and iron on upland moor soils. 

The experiments with nitrogenous fertilizers on lowland moor soils 
showed that even in cases in which the soil contained from 2.52 to 3.39 
per cent of nitrogen the yields of oats, rye, and sugar beets were 
greatly increased by applications of nitrogen. The more favorable the 
conditions for nitrification and the more rapid this process took place 
in the soil the less the benefit from nitrogenous fertilizers. 

In experiments on the action of phosphoric acid on lowland moor 
soils containing varying amounts of jihosphoric acid, applications of 
phosphoric acid ceased to increase the yield of oats when the soil con¬ 
tained 0.44 per cent of phosphoric acid, and were without effect on the 
yield of wheat when the amount present in the soil was 1.23 per cent*. 
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Only on soils very poor in phosphoric acid did wat'jr-soluble phosphoric 
acid produce better effects than Thomas slag containing a high per¬ 
centage of citrate-soluble phosphoric acid. The after effect of the 
latter was also as a rule greater. Examinations of the soils used in 
these experiments indicated that the total phosphoric acid was not 
always a safe index of their phosphoric acid requirements, bat this was 
dependent largely upon the form in which the phosphoric acid was 
present in the soil. Soils which contained phosphoric acid in form of 
vivianite, or in the transition stages between vivianite and ferric phos¬ 
phate, stood less in need of phosphoric acid fertilizing than those which 
contained ferric phosphate. 

In experiments on the optimum, water content of lowland moor soils* 
it was found that with leafy plants, like oil radish, the largest yield 
was obtained with the highest amount of water (75 per cent of the water 
capacity of the soil). With oats the maximum yield was obtained with 
a water content of 05 per cent. In similar experiments on upland moor 
soils the highest yields of both crops were obtained with saturated soil 
(84.7 per cent of water). 

Bed earth containing 2.08 per cent and vivianite containing 14.51 per 
cent of phosphoric acid, 2 substances w’hich naturally occur in moors, 
were tested in comparison with Thomas slag. The results show that 
these substances have considerable value as fertilizers. 

Fertilizera, E. B. Vooriiees (JVeio York: The Macmillan Co., 1808^ pp, Xiy-{-SSr}).-- 
Wben we consider the relation of the experiiuent stations in this country to the fer¬ 
tilizer question it seems peculiarly lilting that the preparation of this volume of tho 
Rural Science Series should have been intrusted to tho director of an agricultural 
experiment station, and especially of a station like that of New Jersey, which has 
has done so much lo promote the intelligent use of fertilizers. 

As the subtitle states, the book treats of the source, character, and composition of 
natural, home-made, and manufactured fertilizers, with suggestions as to their use 
for different crops and conditions. The following is a summary of the topics treated: 
The natural fertility of the soil and sources of loss of the elements of fertility; the 
functions of manures and fertilizers and the needs of artificial fertilizers; the sources 
and nature of the various commercial forms of nitrogen, phosphoric acid, and potash, 
as well as of miscellaneous fertilizing materials, including, among others, green 
manures and soil amendments; the analysis and purchase of fertilizers; methods of 
using fertilizers; and fertilizers for special crops—cereals and grasses, ])otatoeB, sweet 
potatoes, tomatoes, sugar beets, green forage plants, market garden crops, orchard 
fruits and berries, cotton, tobacco, sugar cane, etc. 

The work is intended for the general reader as well as the student,^^ and aims 
*'to point out the underlying principles and to discuss in the light of our present 
knowledge of the subject some of the important problems connected with the use of 
fertilizers.^^ v 

In order that each farmer may intelligently apply the results of scientific investi¬ 
gation to his own conditions the author outlines a plan of farm experiments. Great 
emphasis is laid on the importance of the systematic use of manun^s and fertilizers, 
a chapter being devoted to a discussion of systems of fertilization adapted to various 
systems of rotation and farm management, conditions of soil, etc. 
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Areport of progress of investigations in the chemistry of wheat, 

G. L. Teller Bui, rjJ2jpp, 53-81 ),—This is a continuation of 

the author’s investigation (E. S. R., 8, p, 854). He refers to his conten¬ 
tion that the wheat proteid designated by Osborne and V oorhees as a pro¬ 
teose is gliadin, and otters ‘‘ further proof that the conclusion is correct.^^ 

Most of the bulletin is devoted to a study of the changes in wheat 
from the time the grain began to set until it was overripe. A half 
acre of wheat which gave i)romise of being very uniform was used for 
the investigations, but as the wheat matured the held was found to be 
less uniform than expected. Hegiuning May 22, when the wheat was 
past blooming and the grain was set, cuttings were made daily at the 
same hour on 42 successive days, about one half of each cutting being 
dried on the straw, and the heads being cut from the other half and 
dried separately. The wheat from each cutting was thrashed and 
cleaned, “that used for analysis being hand picked to free it from all 
foreign matter.” The number of kernels in 10 gm. of each sample was 
determined. This shows a (luite regular decrease from 3,583 kernels 
for the first cutting to 240 for the last cutting. 

The quantitative method used for separating the proteids was that 
described in Bulletin 42 of the station (E. S. U., 8, p. 854), except that 
in the extraction of the gliadin alcohol of 0.0 sp. gr. (about 58 per cent 
by weight) was used instead of 75 per cimt alcohol, as formerly recom¬ 
mended. The nitrogen compounds were determined in each of the 42 
samples of wheat ripened on the straw; the nitrogen was determined 
in the grain of the heads cut from the straw for the first 36 days, and 
a complete determination of the nitrogen compounds of the third sam¬ 
ple of this series was made. These data are tabulated on the basis of 
dry matter ainl of total nitrogen, and the dift'erences in corajxisition 
where the heads were cut from the straw and the grain cured on the 
straw are given. A summary of the nitrogen compounds for groups 
of 3 days is given in the following table: 


Nitrogenous compounds in wheat at different stages of maturitgj in percentages of the 

total nitrogen. 


roriud. 

Stiige of maturity. 

Gliailin , 
nitrogen. 

1 

(jluteniu ; 
nitrogen. 

Edestin > 
and leuco-i 
sinnitro-. 
gen. 1 

Amid 

nitrogen. 

1 

A little past bloom; grain set. 

28.4 

44.2 

11.9 

15.5 

2 

Berrios one-half to fml length of ripe gram. 

34.7 

43.1 

13.7 

8.5 

3 

Oram coining m milk; lower loaves dying. 

39.9 

37.8 

15.1 

7.2 

4 

Grain well in milk. 

41.9 

36.2 

15.2 

0,7 

5 

Heads and kernels well developed; thin dough- 

43.3 

35.7 

14.7 

6.3 

G 

Grain in dough. 

45.6 

35.6 

13,9 

4.9 

7 

Grain in stiff dough; straw becoming yellow at butt. 

48 5 

35.8 

11.4 

4.3 

8 

Straw much yellowed but still decidedly green .... 

50.0 

35.9 

10.3 

3.8 

9 

Straw still a little green. 

53.5 

32.7 

10.4 

3.4 

10 

Wheat fit to cut ; berry nearly dry. 

53.3 

31.5 

11.8 

3.4 

. u 

Grain overripe. 

51.9 

33.2 

11.6 

3.3* 

a(ll) 

.do. 

(52.9) 

(32.4) 

(U.5) 

(3.2) 

12 

.do..'. 

53.5 

31.1 

11.6 

3.9 

13 

... .do . 

52.4 

32.3 

11.1 

4.2 

14 

.do. 

53.0 

31.0 

11.3 

3.8 


aFiguren in parentheses give average of group, omitting one snmplo which was irregular. 

186G2—No.lC 
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<<When considered in proportion to the whole ainonnt of nitrogen oomponnds 
present, there is a large increase in the gliadiu from the earliest cutting of the grain 
until it is ripened. There is a marked hut smaller decrease in the proportion of 
glntenin over the same time and a very rapid falling off in the proportion of araids 
during the first few days. The changes in the proportion of edestin and leucosin 
during the entire time of cutting is less marked and more irregular. 

There is a corresponding but less marked change in those same compounds when 
considered in percentages of the dry matter of the grain. 

‘*The nitrogen compounds in this grain when ripe were in about the following 
proportions: Amids 1, edestin and leucosin 3.5, glntenin 10, and gliadin 16. 

There was over the period preceding ripening a very apjireciable larger percent¬ 
age of nitrogen in the wheat of heads cut from the straw at the time of the gather¬ 
ing than in that gathered at the same time and dried on the straw, the explanation 
of which seems to bo that the transfer of dry matter from the straw to the graii^ 
after cutting was largely one of non-nitrogenous mat <er. 

‘^When considered in relation to the whole amount of nitrogen compounds present, 
there was little difierenc-e in the proportions of the different nitrogen compounds in 
the wheat dried on the straw and in that of heads cut from the straw.” 

To study the clianges in the nitrogenous compounds in the endos])erm, 
samples of the wheat from the sixteenth to the thirtieth cuttings were 
milled in a small roller dour mill jirovided for the purpose, and the 
nitrogenous compounds in the flour determined. The results are tabu¬ 
lated on the basis of the total dry matter and of the total nitrogen, and 
are compared with those obtained for the whole wheat. These showed 
that the difference between the total nitrogen in the whole wheat and 
in the endosperm was very appreciably greater in the ripe wheat than 
in the wheat cut a week or 10 days earlier. Up to about 2 weeks before 
ripening the gliadin nitrogen formed a greater proportion of the dry 
matter of the endosperm tliau of the whole wheat, but from that time 
until ripening this was reversed, the proportion of gliadin nitrogen 
being greater in the whole wheat than in the endosperm. 

A study was also made of the proximate composition of wheat at dif¬ 
ferent stages. The samples cut at different stages and dried on the straw 
were analyzed and the results in periods of 3 days, corresponding to the 
stages of ripeness mentioned in thepiweding table, are given as follows: 

Proximate composition of wheat at different stages, calculated to dry matter. 


Period. 

Anh. 

Pro* 

teids. 

A raids. 

Fats. 

Crude 

fiber. 

Pen to 
sails. 

nex- 

trins. 

Su¬ 

crose. 

Dex¬ 

trose. 

Starch 
and un¬ 
deter¬ 
mined. 


Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per ct. 

Per vt. 

Per ct. 

Per ct. 

1. 

4.81 

17.80 

2.83 

4.82 

8.69 

13.54 

2.00 

2.95 

1.55 

41.51 

2. 

4.16 

17.30 

1.40 

3.09 

6 96 

12.84 

3. 07 

2.80 

.64 

47.74 

3.. 

3.24 

15.36 

1.01 

2.64 

5.50 

12.28 

2.86 

2.26 

.17 

54.68 

4.. 

2.52 

14.30 

.91 

2.51 

4 56 

11.10 

2.66 

1.94 

.08 

59 42 

5. 

2.16 

13.75 

.78 

2.31 

3.72 

0.73 

2.26 

1.42 

.07 

63.80 

6. 

2.07 

13.15 

.56 

2.38 

3. 30 

9.66 

2.11 

1.45 

.05 

65.27 

7. 

1.82 

13. 64 

.51 

2.45 

3.10 

9.32 

1.94 

1.45 1 

1 .05 

65.72 

8. 

1.80 

14.55 

.50 

2.59 

3.11 

8.82 

1.75 

1.43 : 

; Trace. 

65.45 

0. 

1.68 

15.40 

.44 

1 2.60 

3.01 

8.50 

1.72 

1.28 I 

.01 

65:36 

10. 

1.79 

16.24 

.50 

2 44 

3.03 

8.41 

1.83 

1.44 

Trace. 

64.32 

11. 

1.77 

14.96 

.44 

2.50 

3.04 

8.08 

2.46 

1.52 

Trace. 

6.5.23 

12. 

1.59 

16.59 

.61 

2.37 

2.98 

8.16 

1.77 

1.61 

Trace. 

64.42 

13. 

1.87 

16.56 

.62 

2.46 

3.00 

8.33 

1.79 

1.53 

Trace. 

63.84 

W' . 

-- 

1.69 

17.26 

.56 

2.52 

2.06 

8.63 

1.75 

1.50 

Trace. 

63.16 
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^‘The proportions of ash, amids, fats, fiber, dextrins and pentosans gradually 
decreased m the dry matter of the grain from the earliest stages up to ripeness. The 
proportion of sucrose rapidly decreased for the first 5 periods and was practically 
constant from then on. The very appreciable quantity of redneing sugar in the 
earlier periods decreased to a mere trace up to the time of ripening. The proportion 
of starch rapidly increased up to a week or more before ripening. 

^*The proportion of total proteids in the dry matter of the grain steadily decreased 
from the earliest time up to about a week before ripening and gradually increased 
from then on. This is not in accord with results of Dr. Kedzio* in experiments of 2 
different years in Michigan, and it is hoped that farther information on the subject 
may be obtained from work now in progress on another year’s growth of Arkansas 
wheat.^’ 

Summary of experiments with corn and wheat, 1898 {OHahoma 
Sta. BuL 36^ pp, i).—The results of experiments witli wheat and corn 
are briefly stated. Among the varieties of wheat tested Fultz, Red 
Russian, and Fulcaster gave the best yields, the average for 2 years 
being 45,42, and 41 bu. per'acre, respectively. Early Red Clawson, Big 
English, Missonri Blue Stem, Sibley New Golden, Mealy, Crate, and 
Lebanon averaged from 35 to 40 bu. per acre; and Dietz Longberry, 
Nigger, Bearded Monarch, German Emperor, Extra Early Oakley, 
Longberry, Miami Valley, Early Ripe, Saskatchewan, and Valley from 
30 to 35 bu. per acre. Genesee Giant was most affected by rust. lu gen¬ 
eral wheat sown September 25 or October 5 gave better returns than 
wheat sown earlier or later. The results from sowings at the rates of 
3, 4, 5, 6, and 8 i)k. per acre showed that in general the average yield 
increased from thinnest to thickest seeding. Rolling the land in addi¬ 
tion to harrowing it before seeding produced no appreciable effect. 

In general the best results in the experiment with corn were obtained 
from plantings made March 28, with kernels every 12 in. in rows 3 ft. 
8 in. apart; and from plowing about 6 in. deep and subsoiling 4 in. 
lower. A root-pruning experiment showed that no injury resulted from 
running a knife 3 in. deep, or running it (> in. deep 22 in. away from the 
plants. Where the knife cut 6 in. deep within (> or 12 in. of the stalk 
the yield was reduced considerably. The results from different meth¬ 
ods of cultivation proved inconclusive. Brazilian Flour corn and 
Cornucopia yielded 21 and 15 bu. per acre, respectively. In all experi¬ 
ments except the variety test, Adams White Dent corn was grown, and 
some plats yielded from 40 to 60 bu. per acre. 

Experiments with roots and forage crops, F. W. Rane {New 
Hampshire Sta. Bui. 57, pp. 1^7-153, figs. 14 ).—This bulletin describes in 
a popular manner the cultural tests made at the station of various root 
and forage crops and gives recommendations for their culture. The 
following crops were grown: Ensilage corn, millets, Brazilian flour 
corn, teosinte, Kafir corn, millo maize, Jerusalem com, soy beans, cow- 
peas, Russian vetch, oats aud Canada peas, crimson clover, lupines, 
serradella, sainfoin, rape, kale, spurry, sunflower, Idaho field pea, sacha- 

‘ Michigan Bd.Agr.Rpt. 1881-82, p. 233; reprinted 1885, p. 121; and Michigan Sta. 
Bui. 101 S. R.,5,p.782). 
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line, giant beggar weed, sugar beets, carrots, ruta bagas, Jnangel wur- 
zels, turnips, and Jerusalem artichokes. The millets, Vanimim crus- 
gain, 1\ mileacea, P, italica, Golden Winter and New Siberian, yielded 
about 16,10, 7, 9, and 5 tons of hay per acre, respectively. It was 
found that soy beans responded readily to fertilizers supplying potash, 
phosphoric acid, nitrogen, and lime. Of 5 varieties of cowpeas. South¬ 
ern Yellow Mye produced the best yield—over 18 tons of green material 
per acre. The average yield of llussian vetch ( Vida villosa) was over 
13 tons of green fodder per acre. The results with crimson clover have 
been reported in a former bulletin (E. S. R., 8, p. 586). Thousand¬ 
headed kale, sown in spring and cut in August, yielded about 24 tons of 
green fodder per acre. The yields of the root crops are given in a table.* 

Forage crops, E. B. Voorhees and G. B. Lane {New Jersey Stas, 
Bui, 130, pp. 1-16, pis, -2).—The results of experiments with forage 
crops conducted for 3 years are re])orted, and the methods used in 
seeding and the cost and composition of the fertilizers applied are dis¬ 
cussed in a ])opular manner. Tlie following forage crops, arranged in 
the order of their use during the season, were grown at the station: 
Rye, crimson clover, red clover, mixed grasses, oats and peas, corn, 
cowpeas and soy beans, Japanese millet, and barley and peas. The 
land oil which these crops were grown received a general application 
of 8 tons of barnyard manure per acre annually. In addition to this 
application the crimson clover, corn, cowpeas, and soy beans received 
a dressing of 200 lbs. per acre of an even mixture of ground bone, acid 
phosphate, and muriate of potash; the millets, oats and peas, and bar¬ 
ley and peas, an application of 200 lbs. per acre of a mixture of 50 lbs. 
nitrate of soda, 100 lbs. of acid phosphate, 100 lbs. of ground bone, and 
50 lbs. muriate of potash. The cost of the fertilizers for these cro[)S 
was $2.50 per acre. The rye received a dressing of 100 lbs. acid phos¬ 
phate and 50 lbs, muriate of potash per acre, applied immediately 
before seeding. The cost of this application was $1.50 per acre. 

The digestible food and its cost of production in the various crops as 
determined in these experiments is given in the following table, the 
object of the analysis being to determine the average composition of 
each cro]) at the stage best lifted for feeding: 


Cost and amount of digestible food in various forage crops. 


Kind of crop. 


S 

Lefpiines: 

Crimson clover ... 
Barley and ]>ea8 .. 

Oats and peas. 

Soy be.'ins. 

CoViKsns. 

Cereals; 

Kye. 

Broom-corn millet 

Italian millet. 

Corn. 

Barnyard millet.. 


Dry mat- 

I)i;ie8tlblo food por ton. 






Nutritive 

Cost per 

tor ]>er 
ton. 




Fat. 

Protein. 

Carbo¬ 

hydrates. 

ratio. 

ton. 

Pounds. 

rounds. 

Pounds. 

Pounds. 



322 

5.4 

49.6 

148.4 

1: 3.3 

$0.61 

316 

8.6 

4.5.2 

118.4 

1: 3.1 

1.56 

360 

10.8 

42.8 

160.4 

1: 4.4 

1.04 

.'{85 

6.6 

34.2 

174.0 

1: 5.6 

1.20 

2£H 

6.0 

28.8 

119.0 

1: 4.6 

1.06 

362 

8.8 

41.0 

205.6 

1: 5.5 

.68 

360 

7.6 

! 34.6 

171.4 

1: 5.5 

.73 

.541 

10.6 

30.8 

295.6 

1.10.4 

.88 

458 

8.2 

19.8 

1 287.6 

; M5.5 

.78 

260 

4.0 

18.8 

134.2 

1 1: 7.7 

.83 
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Only one sample of barnyard millet was secured, and it is believed 
that the analysis does not fairly represent its average composition. 

The average cost of prodiuition was 75 cts. per ton for the cereal 
crops and $1.33 per ton for the leguminous crops, exclusive of the 
crimson clover. 

A study was made of 2 soiling crop rotations, and tlie results are 
reported in detail. Both i^roved exhaustive to the soil. The method 
of fertilization followed in the experiments as described above is recom¬ 
mended. 

The lodging of grain, Jttlien and Duuont [Ann. Aijron., 2d [dSDS)., 
No. dly pp. —A study was made of the lodging of grain iii the 

experimental fields at (Irignon, where 2 plats of wheat lodged June 25 
after violent rain and wind storms had prevailed, while the grain on 2 
other ])lats remained intact. The conditions were the same for all these 
plats. It was found that the lodged grain had been attacked by 2 
fungus diseases, Erysiphe yraminis and Ophioholus yrnminis^ which 
weakened the stems and caused them t() lodge. Of the lodged plants 
15 per cent failed to ripen their grain, while of tliose which T-emained 
standing only 1 per cent faited to piodiice ripened grain. Grain had 
lodged in previous years on the plats whicli produced the lodged grain 
this season, and the authors believe that the vSjKnvs which remained: in 
the soil germinated under favorable conditions and caused the spread 
of the disease and the ultimate lodging of the grain. Burning the 
stubble after the grain has been harvested is rexuunmended as a remedy. 

The yield and composition of the lodged and unlodged grain were 
compared. It was found that wheat and oats were similarly affected 
by lodging. The composition of the harvested grain from the lodged 
and the unlodged plats was about the same, but the kernels on the 
lodged plat were reduced in number and in weight, thus diminishing 
the yield considerably. 

The stooling of grains, B. O. Boffum ( Wyoming Sta.BnJ. .vr, pp. 
2()7-212j pis. 2). —Experiments to determine the relative tillering of 
wheat, oats, and barley were carried on at Laramie and at 4 substations 
in the State for 2 years in succession. 

In 181)G seeds were jdanted 1, 2, 4, and 12 in. apart in rows 3 ft. 
apart; and in 1897 the experiment was repeated on a somewhat larger 
scale. In addition to these tests small plats were planted with different 
amounts of seed per acre to determine results in actual field practice. 

The results are tabulated and discussed and also presented graph¬ 
ically. The effects of altitude and irrigation on the stooling of grains 
are discussed, and some practical hints in grain growing at high alti¬ 
tudes are given. 

In general the results show that the number of mature heads pro¬ 
duced by each seed varies greatly with the locality and the season, and 
that the number of heads and the amount of grain produced increases 
rapidly with the space given each seed. It was found that plants 
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grown at wide distances apart produced shorter straw and a greater 
proportion of straw to grain than when thickly planted. 

“Where given too much room many more stems are produced than will mature 
heads. On account of the continuous growth from the crown of the stool during 
the summer the grain is late in maturing^ does not fill well, and as a whole produces 
light, inferior grain. 

Larger heads arc produced upon grain planted more than 1 in. apart, although 
all the heads may not he as uniform in size. The number of seeds in the largest 
heads produced increased rapidly with the distance between plants. 

^MVhile more grain will he produced by each seed when planted at greater dis¬ 
tances than 1 ill. apart, the actual amount of grain will he less for the area of land 
used ... A study of our experiments seems to indicate that in farm practice sow¬ 
ing seed so plants will he secured about 1 in. ajiart in the drill will produce the 
largest yields per acre of wheat or barley, but that oats should probably be planted 
a little thicker than this.^^ 

The author concludes from his investigations that if 80 per cent of 
the seed germinates and it is sown in drills 8 in. aparty it reejuires 78 
lbs. of wlieat weighing 01 lbs. per bushel, 80 lbs. of barley weighing 58 
lbs. per bushel, and 01 lbs. of oats weighing 40 lbs. per bushel to plant 
an aero with plants 1 in. apart in the row. ^ 

At Laramie in 1807 50 and 70 lbs. of wheat per acre gave as large 
yields as gi eater amounts of seed, but where 100 lbs. per acre \yere 
sown the grain weighed more per bushel and ripened earlier. There 
was little dilference in the yield of barley ])lats sown at different rates 
per acre, but the plats with the heavier seeding ripened earlier and pro¬ 
duced better grain. Oats seeded at the rate of 00 lbs. p(T acre gave 
the best yield. The thinly seeded i>lats failed to ripen the grain fully. 
At Sheridan in 1897 the best yields were obtained from sowing 50 to 70 
lbs. of wheat, 70 to 80 lbs. of barley, and 80 to 100 lbs. of oats per acre. 
Tlie results obtained at the 5 different places indicate that barley has 
the greatest tillering power, followed by wheat and oats in the order 
mentioned. 

^^Tii lulditioii to the importance of thicker seeding at high altitudes to sliorteu 
time of ripening, our experiments indicate that upon like soils and under similar 
climatic conditions, wheat, oats, and barley actually produce less matured heads and 
less grain with increase of altitude. 

** Grain under irrigation produced more matured heads per stool and more grain 
than where raised without irrigation. ... 

**Tlie amount of grain produced on different amounts of seed per acre varies in 
different seasons. On account of increased tillering light seeding (from 30 to 50 
lbs. per acre) may produce as much grain as would a larger amount of seedj but 
when more sirtsd is sown the differenjce in weight of the grain per bushel, along 
with shorter period of maturity and evenness in ripening, may more than pay for 
the extra seed used. 

Trials with orchard grass, F. and K. Hansen {Landmansblade, 31 
{1897), No. 10, p. 131 ).—Experiments were conducted for 10 years at 
3 Danish experimept stations for the purpose of ascertaining the amount 
of hay obtained from orchard grass, the seed of whicli had been obtained 
firom difi'erent sources. The average results at the 3 stations are com- 
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pared in the following table, the yields from American seed being 
placed at 100: 

Culture tests with orchard grass. 


Source of seed. 


Location of exjierinient eta* 
tion. 


TyHtofte.j Artkov. I Lyugby. 


I I 

America (United States). JOO j 100 I 100 

Eurojic (Denmark, (rermany, France, Sweden).j 98 i 102 j 97 

AuMtralia and New’ Zealand. 1 78 85 j 74 

! 1 1 


—F. W. WOLL. 


Influence of permanent grass culture on the nitrogen content 
of the soil compared with that of other crops, T. A. Tuxen {Norsh 
Lanthnandnlilad^ 17 {1S9S)^ No. IS, p, H2 ),—The experiments were con¬ 
ducted at the State Agricailtural College at Copenhagen to determine 
the influem‘,e of continued grass and barley culture and crop rotations 
on the nitrogen content of the soil. The jdats were divided into 3 
series; the first was left unmanured, the second received regular appli¬ 
cations of complete commercial fertilizers, and the third was regularly 
manured with barnyard manure. The quantity of nitrogen in the soil 
was determined after the experiment had been in progress 22 and 30 
years. The average results are given in the following table: 


Nitrogen per hectare in the upper twenlg centimeterx of soil on plats under different sgstenis 

of cropping. 


CuiitinuouH ciiltnro. 
Coiitinnuiis mirlcy miltiire 
Cropping in rotation. 


Plata 4’roppfd for 22 years. | Plata oropimd for 30 yearH. 


No ft*rti' 
liz.er. 

' (Nuniiier- 1 
cial iVr j 
1 tllizer. 1 

1 

1 

! HarnyanV No ferti- 
j niaiiiiro. j lizor. 

j UoniintT- 
oial fer¬ 
tilizer. 1 

1 

Barnyard 

iiiaiiun'. 

K(f¥. 

1 ■ ! 

! Kys. 

K<J9. ‘ 

/v'tjr#. 

/w]r«. 

! 

4,9:m 

5,131 1 

1 842 1 

4,638 

.'), 010 

6,793 

3.578 

3, 039 1 

1 4,590 1 

3,470 

3,403 

I 4,804 

4,407 

i 4,582 : 

5,493 ; 

5, 025 

1 5,185 

6,164 


The results show the beneficial eflects of grass crops on the nitrogen 
content of the soil compared with continuous barley culture, and rota¬ 
tive cropping. The grass plats which received commercial fertilizers 
or which were left unmanured gave less favorable results after 30 years 
of cropping than the plats on which various crops, including beans, 
were grown in rotation. It is concluded that commercial nitrogenous 
fertilizers do not increase the nitrogen content of the soil to the same 
extent as barnyard manure.— ^P. w. woll. 

Field experiments with fertilizers in 1897 {Ohio 8ta. Bui. 94, 
pp. 291-396, dgms. 2, map 1 ).—The plan of these experiments, the soils 
upon which they were conducted, and the results obtained up to the 
end of 1896 have been described in previous bulletins (E. 8. R., 8, p. 
576 ; 9, p. 747). In this bulletin^ the results obtained in 1897 are tab¬ 
ulated and discussed and conclusions drawn. 
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It was found that for the crops under test, corn, oats, wheat, clover, 
timothy, and potatoes, and for the soils upon which they were grown, 
phosphoric acid was the most important fertilizer constituent, with 
nitrogen and potash following, in the order named. The largest increase 
in yield was obtained with the complete fertilizers containing all these 
constituents, but it isTbelieved that the use of nitrogen and potash in 
the same proportion to phosphoric acid in which they are found in the 
crops is unnecessary under present conditions, and that the quantity of 
phosphoric acid should considerably exceed that of either nitrogen or 
potash in applications for corn, oats, or potatoes, while for wheat the 
proportion of nitrogen may closely approximate that of phosphoric 
acid. Dissolved boneblack seemed more eft’ective than raw bone meal 
or acid phosphate; basic slag stood next to it in effectiveness. 

“Nitrate of soda is apparently tlie most eflective carrier of nitrogen in common use 
as a fertilizer. . . . Slanglitcrliouse tankage ... is probably a less effective carrier 
of nitrogen than nitrate of soda, but the cost of nitrogen in nnnnx<‘d tankage M'heii 
due allowance is made for the ])hosphoric acid carried by the tankage is so rniicli less 
than in nitrate of soda that tankage becomes a nuich more economical source of 
nitrogen to the Ohio farmer than nitrate of soda. 

“This advantage in tankage disappears, however, when it is purchased in the 
ordinary factory-mixed fertilizer, since the price at which such fertilizers are gen¬ 
erally sold brings the cost of their nitrogen to a higher ligure than its necessary cost 
in nitratt) of aoda.’^ 

The results further show that the phosphoric acid of finely ground 
bone meal and tankage is as effective as the available phosphoric acid 
of acid phosphate, and that when these materials are finely ground no 
further treatment Avith sulphuric acid is necessary to render their phos¬ 
phoric acid available. 

The fertilizing constituents of barnyard manure acted more slowly 
than those of commercial fertilizers, but as tliey cost much less in 
manure it became the cheapest fertilizer. Applying manure to the sur¬ 
face instead of plowing it under proved to be most advantageous. 

“The increase from fertilizers in these experiments w^as unusually large in 1897, 
this being the first season of the experiments at ibis station in whicb the cereal crops 
have given a general inereaso sufficient to cover the cost of fertilizers. In the aver¬ 
age f»f the 4 seasons . . . the value of the increase of crop has only equaled the 
cost of the fertilizer in a few instances. The most profitable increase in the average 
is found in the crop which has received a fertilizer mixed from tankage and ardd 
phosphate, with a small addition of muriate of potash, used only on corn and wheat." 

Third report on potato culture, I. P. Bobebts and L. A. Clinton 
{New York Cornell Sta. Bui. 156, pp. 175-184 ).—This work is in contin¬ 
uation of experiments now in progress for 4 years. Previous results 
have been reported in former bulletins (E. S. R., 9, j). 345 and p. 1044). 
The results for 1898 are reported, and the soil conditions, the various 
operations, and other detsiils of the experiment are described. Direc¬ 
tions for making Bordeaux mixture are given, and the ferro cyanid of 
potassium test for the pur^iose of determining the amount of lime 
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required is recoramended. The records of the experiment for this season 
were as follows; 

Records of potato plats for 1898, 


Variety. 


Emlu ranee- 

Cariuiiii No. It .. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do ........ 

Do. 

Do. 

Romo of Sliuron 
Endurance .... 


I Date of 
planting. 


May 10 . 

_do .. 

... do .. 
....do .. 

_do .. 

....do .. 
—do .. 
... do .. 
....do .. 
... do .. 

_do .. 

_do .. 


Number 
of culti- 
vatiouH. 

Number 
of spray¬ 
ings. 

Date of digging. 

Yield 
per acre. 

6 level .. 

7 

October 18. 

Jtiishelt. 

398.6 

6 level.. 

7 

.do. 

344.8 

‘i level.. 

7 

.do. 

303.3 

8 level - - 

7 ! Oetoberl7. 

340 

3 hilled . 

7 

.do. 

327.6 

fi level.. 

7 i September 29. 

310.5 

3 level .. 

7 


269. G 

3 level .. 

7 

.do. 

269.8 

(»level .. 

7 

.do. 

213.3 

; 6 level . 

0 

.do. 

206.1 

' fi level.. 

7 

.do. 

118.6 

^ 6 level .. 

0 


232 


The following conclusions arc based on the results obtained during 4 
years: 

Early x)lantiDj? of potatoes and frequent tillage to conserve moisture will ordi¬ 
narily give best results, [but] necessitates vigorous s]>raying with Bordeaux mix¬ 
ture and Paris gr(*eii to protect tbe foliage from blight and beetles. 

Success with potatoes d(?pends largely upon tbe ])reparation given the soil before 
the potatoes are ])lantcd. I’lowing should be deep and at the time of planting tbe 
soil shouhl bo mellow and loose. 

‘n)u soils which are likely to be ailected seriously by droughts, it is especially 
important that the potatoes bo planted early and deep, and tbe tillage should be 
fre(iuent and level. 

^‘On soils which are not well drained, either naturally or artificially, and on clay 
or clay-loam soils, potatoes may i>e planted somewhat shallow and slight hilling may 
be practiced with henolit. 

Harrowing the land after the potatoes were planted and before tbe plants 
appeared produiJod marked beueiicial results. From 6 to 7 (uiltivations have given 
best yields.” 

Variety test-of potatoes, C. O. Flagcj, G. M. Tuckee, and J. A. 
Tillingiiast {lUiode Island Sta. Rpt. 1897,pp. 881-388 ),—The method 
of carrymjj on the test is described and the results are given in tabular 
form. Brief descriptions are given of the new varieties used iu the 
experiment. 

In 1896,11 varieties of potatoes were tested, and the following season 
6 of these varieties were given a further trial and 10 new varieties 
were grown iu addition. Enormous, a late variety, produced the 
largest total yield and marketable crops in both seasons. 

Cultural experiments with potatoes, C. O. Flagg, G. M. Ttjckeb, 
and J. A. Tillinghast (Rhode Island Sta. Rpt, 1897, pp. 322-351 ),— 
The results reported show the effects ou the yield of potatoes (1) of 
spading the soil to depths varying from 4 to 18 in., (2) of very thorongh 
and less thorough cultivation, and (3) of planting at varying distances. 
The experiments were conducted for 2 years iu succession. The aver- 
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age results for 2 seasons obtained with plats spaded at different depths 
are given in the following table: 


Average yuilds of potatoes from plain spaded io diffei'ent depthe in J^9(J and 1S97. 


Depth of Hpaiiiu)(. 


4 inches. 
8 inches.. 
12 inches 
15 inches. 
18 inches 


Yield per acre. 


Total 

Large 

Small 

yield. 1 

tul»er«. 

til beta. 

1 

liushels. 

1 

Jhithdt. 

JtusheU. 

288. :i8 

158.85 

120.62 

297.03 

186.70 

110.92 

286.34 

180.32 

106.37 

280.80 

187. 55 

102.33 

300.22 

187.34 

112.88 


In the cultivation tests the soil of a number of idats was worked to 
a depth of about 2 in. 10 times the first year and 8 times the second, 
while an equal number of plats were cultivated 4 in. deep 11 times in 
1896 and 10 times in 1897. The average results show that less thorough 
cultivation gave an excess of 4.75 bu. per acre in total yield and 6.68 
bu. in large tubers over more thorough cultivation, while the latter 
gave an excess of 2.1 bu. of^ small potatoes per acre as compared with 
the former. 

In 1896 seed pieces uniform in size were planted 9,12, and 16 in. apart 
in drills 24 and 30 in. apart. After deducting the seed from the yield 
of large tubers the plants grown 9 in. apart in the row yielded at the 
rate of 192.99 bu. per acre of large tubers or 6.52 bu. more than the 12 
in. planting and 19.56 bu. more than the 16 in. planting. 

In 1897 the results were the reverse of those obtained in 1896. The 
yield of large tubers increased with the distance between plants in the 
drill. The average yield of large tubers was 36.29 bu. per acre more 
in drills 24 in. apart than in drills 30 in. apart. 

Further tests of seed potatoes grown one or more years in 
Rhode Island from northern-grown seed tubers, Ow O. Flago and 
J. A. TillinghAST {Rhode Island Sta, Rpt, W97, pp, H7dS80 ).—These 
tests are in continuation of work formerly reported (K. S. R., 9, p. 943). 
A description of the experiments is given and the results for the entire 
series are reported in tables. The author summarizes tlie results as 
follows: 

'‘The average yields of 7 varieties of potatoes, liome-grown respectively 2, 3,"and 
4 years from seed tubers, produced in Aroostook County, Maine, show great 
uniformity. Ilie heaviest average total yield was in the second-year crop, while 
the heaviest yield of large potatoes was in the fourth-year crop. 

“The average weight of the tubers produced was lowest in the case of the second- 
year crop and highest in the fourth-year crop. The percentage of large tubers by 
weight was greatest in the case, of the fourth-year crop. 

“The variety producing the heaviest crop gave the greatest yield secured in the 
test as the product of the fourth-year crop, viz, 245.87 bu. per acre; and the variety 
which gave the lowest yield, 155.84 bu. per acre, produced the smallest yield of the 
test as^he product of the fourth-year crop. 
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'^Varietien whioli produced the larger yields gave increased crops the longer the 
seed tubers .lad been home-grown, while those which produced smaller crops gave 
decreasing yields the longer the seed had been home-grown.” 

The potato crop in the rotiltions, O. O. Flaod, G. M. Tucker^ 
and J. A. Tillinghast (Rhode Tnland 8ta. Rpt. 1S97^ pp. 3S9-,3f),3).— 
Six rotations are in progress in 2 of wliicli potatoes are planted on 
clover sod while in the other 4 they are planted aft(4‘ corn. The results 
for the seasons of 1890 and 1807 are reported. The average results 
indicate that when potatoes are planted on a clover sod a better yield is 
obtained than when the croj) is planted after corn. “The growth of 
• potatoes upon the clover-sod plats was very rapid and vigorous, indi¬ 
cating the presence in the soil of considerable available nitrogen.’’ 

External indication of an increase of solanin in potatoes, 
SOHNELL (Apoih. Ztff,, 13 (189S)^p. 775; ahs, in Chem, Zt(j,^22{1898)^ No. 
D5j Repert.^i p. 291). —In examining i>otatoes which had caused whole¬ 
sale sickness among soldiers, the author found small gray spots which 
were richer in solanin than the white part of the i)()tato. Whether 
these gray spots were due to the action of fungi or bac teria he was 
unable to determine. The potatoes had s])routed vigorously early in 
June, {ind contained about 6 times the normal amount of solanin. 

Fertilizer experiments with potatoes, 0. (). Flagg, G. M. Tucker, 
and J. A. Tillinghast (Rhode Island Sta. Rpt. W)7^pp. 352--i73 ).— 
The fertilizer experiments with different amounts of nitrogen, phosphoric 
acid, and potash for potatoes made in 189d and 1897 are described and 
the results tabulated and summarized. The total rainfall for May, June, 
July, and August is reported as 14.71 in. in 1806 and 19.04 in. in 
1897. The standard fertilizer used in these experiments as a base upon 
which comparisons were made consisted of muriate of ])otash, dissolved 
phosphate rock, and nitrate of soda. It was applied at the rate of 
1,678.51 lbs. per acre, and contained 3.2 per cent nitrogen, 8 per cent of 
available phosphoric acid, and 6.48 per cent of potash. The standard 
application was the same for both seasons, but the amount of the dif¬ 
ferent elements of plant food varied on certain plats, being one-half, 2, 
and 3 times the amount furnished in the standard fertilizer application. 
When the amount of an element in the application was increased or 
decreased the other elements were supplied as in the standard ferti¬ 
lizer. The materials used for fertilizers and the amount of the standard 
applications are given in the following table; 

Fertilizers used and the standard application of each. 


Foi tili/.or 


Muriate of potash. 

Sulphate of potash . 

DisMlved phogphate rook 

Nitrate of aoda. 

Uried blood. 


Staudanl applica 
tioii p€'r acre. 


1896. 

isy/. . 

rounds. 

Pounds. 

207 

214.89 

209 

226 51 

1,080 

874.10 

392 

343.39 

452 

438 50 
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The average results for the 2 years show that the largest total crop 
aud the largest yield of large tubers was produced wlieu the supply of 
potash was half sulphate and half muriate. The standard application 
of muriate of potash gave a better average yield of total product of 
large and small tubers than an application containing double the amount 
of potash. The tests with different amounts of phosphoric acid resulted 
in the smallest average yield from the standard application, the next 
largest from the use of 3 times the amount of i)hosphoric acid furnished 
in the standard fertilizer, and the largest yield—an increase of 15.93 bu. 
per acre of marketable potatoes over the standard application—from a 
fertilizer which contained twice that amount of phosphoric acid. The 
amount of phosi>horic acid which proved the most effective cost $6.29 
more per acre in 1897 than the amount in the standard application. 
The average results in the comparison of nitrate of soda and dried 
blood as carriers of nitrogen show that nitrate of soda was most effect¬ 
ive, followed by dried blood, and an application of half of each in the 
order mentioned. The difl’erence in the average of the crops of the 
nitrogen plats was not great, the extremes in the marketable tubers being 
165.35 and 173.4 bu. per acre. 

Trials with fish guano for sugar beets, P. Hansson (Mrddel K. 
Landtbr. Styr.j 1897^ No. pp. 149y 150). —Fish guano and nitrate of 
soda were applied in corresponding quantities on 6 plats, 3 of which 
received fish gmano and 3 nitrate of soda. On clay humus the relation 
of the eftcct of nitrate of soda to that of fish guano was as 100 to 80; 
on moist humus, as 100 to 90, and on dry, porous, and sandy humus as 
100 to 120.— F. W. WOLD. 

Fish guano vs. nitrate of soda for sugar beets and for barley, 

O. O. IlAMMARGREN {Mcddel. K. Landtbr. Styr., 1897, No. pp. 145, 
146). —Comparative experiments with fish guano and nitrate of soda 
for sugar beets and for barley were made on eighth acre jjlats. The 
results obtained are given in the table: 


liesults of fertilizer experimenta with sugar beets and barley. 


Sugar beets. 

Barley. 

Fertilizers jier hectare. 

Yield per hec¬ 
tare. 

Fertilizers per hectare. 

1 Yield per hec- , 
tare. 

Beets. 

Tops. 

Grain. 

Kgs. 

1,888 

1,856 

2,040 

! 

Straw. 

Kgs. 

2,576 

2,620 

2,720 

Superpbospliato 600 kg., fish 
guano 300 kg., uitn^te ot* sorla 
200 kg. 

Snperpuosphato GOO kg., fish 
guano 600 kg. 

Superphosphate 600 kg., nitrate 
of soda 400 kg. 

K(js. 
31,200 

31,360 

34,080 

Kgs. 
24,576 

23,040 

28,160 

Superphosphate 400 kg., fish 
giiauo 75 kg., nitrate of soda 
50 kg. 

Superphosphate 400 kg., fish 
guano 150 kg. 

Superphosphate 400 kg., nitrate 
of soda 100 kg. 


—F. W. WOLL. 


Report of the agriculturist, H. E. Stockbridge ( Florida Sta, Rpt, 1898^ pp. 11- 
21 ).—In this report the station farm is UescribeU and contemplated experiments are 
ootlined. Bulletin No. 44 of the station is reviewed (E. S. R., 10, p. 347). Directions 
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are j^ivon for making a ‘^simple sirup tester,” an instrument for determining the 
variations in density or the thickness of sirup for the use of ordinary workmen. 

The necessity of practical field tests and the methods of conducting them, 
Looks and Viukans {Jahrh. Dent. Landw. Gesell., 13 {lS0S)jpp.65-’74), —A paper read 
before the German Agricultural Society. 

Beet culture and beet seed production, P. Dokkstlino (BJ. Zuckerriihenbau, 6 
(1809), yo, 4, pp.57,38). —A brief note referring to some of the results of interest in 
this connection obtained by several investigators. 

Time of harvesting beet seed, Nobbk (Jahrh. Dent. Landir. (resell., 13 (1898), pp, 
1S9-197, Jig. 1). —This paper discusses the practices of a number of prominent beet 
seed growers and gives the results of germination experiments with beet seed car¬ 
ried on in 1S9() j\nd 1897. The author concludes from the results that under favor¬ 
able weather conditions it is best to allow the se<‘d to ripen in the held. 

The importance of growing cereals and catch crops, 8 tik(1Ku ( FiihVuujs Landw. 
Ztg.,47 (IS'lS), Xo. 30, pp. 702-794). —The importance of cereals and catch crops in 
rotations is discussed. 

Cotton and its by-product (Jour. Jamaica Agr. Sof., 3(1899), No. 3,pp. 133-137 ).— 
A pojmlar article on the cultivation and uses of cotton. 

Flax culture in the Russian Baltic provinces and in Q-ermany, Sciiindlkk 
(Jahrh. Dent. Landw. (icsell., 13 (1898),pp. 177-1S3), —A paper comparing the cultural 
methods of the two regions. 

Hop culture, Kkmy (FuhUug*H Landw. Zfg., 47 (LSV8), No. 19,pp. 730-733, 73C-75S). — 
An article on the use of hops for brewing purposes. The author considers the chem¬ 
ical composition and the aroma of hops and discusses the methods of harvesting 
and drying. 

Investigations on the effects of drying hops by fire heat, T. Kemy ( Wchmehr, 
lirau., 14 (1897), \o. 33, pp. 082, 083). 

Report on the culture experiments of the German potato experiment station 

in 1898 (8dch8. Landw. Ztschr., n. ser., 21 ( 1899), No. 8, pp. SI-87 ; Dent. Landw. Presse, 
30 ( 1899), No. 19, pp. 196,197). —A report on cooperative tests of new varieties of pota¬ 
toes on 2(» exjieriment holds located in dilVorent parts of Germany. 

Variety tests of potatoes, 1898, Taxcuk {Landw. fVchnhl. Schleswig-flolstein, 49 
(1899), No. 10, pp. 100-171). —Tabulated results of cooperative variety tests of pota¬ 
toes are given, with brief notes on the dilferent experiment holds. Hrief descrip¬ 
tions an*, given of some of the varieties. 

The culture of potatoes on the experimental field at Grignon in 1896 and 
1897, J. CuociiETKLLE (Auu. Agvon., 34 (1898), No. 1, pp. 39-48). 

Experiments with potatoes, F. Desi'KK/. (Jour. Agr. Prat., 1899,1. No. 9, pp. 314- 
310). —A resiling of the results of variety tests, tlistauce experiments, and experi¬ 
ments in hastening the maturity of late varieties is given. 

Ruta-bagas, H. L. de Vilmokin (Jour. Agr. Prat., 1899, I, No. 9,pp. 319-333, pi. 1 ).— 
This article discusses the origin and history of tho riita-baga, describes a number of 
dilferent varieties, and gives directions for the culture of the crop. 

Breeding Pirnaer rye and investigations on rye breeding in general, Stkulich 
andFisciiKu (Jahrh. Dent. Landw. Gesell., 13 (1898), pp. 198-210). —This paper describes 
the method in which the Piruacr rye was originated, and gives the results of experi¬ 
ments iu growing rye from dilferent colon*d grams and from seed taken from plants 
with (litferent numbers of internodes. It was found that grains grayish green in 
color were richer in nitrogen than reddish yellow or dark brown grains. 

Sugar cane from seeds in the Straits Settlements, C. Curtis (Agr. Bui. Malay 
Peninsula [Bot, Card. Dept. Straits Settlements], 1898, No. 8, pp. 219-221, pi, 1). —A. 
popular article on growing sugar cane from seeds. 

Preparation of seedbeds for tobacco plants (TFUrt. Wchnhl. Landw., 1899, No. 
10, p, 142).-—K popular note. 

Culture and fertilizer experiments with tobacco, Dbttixgrr (Ztschr. Landw 
Fer, Rheinpreussen, 15 (1898), No.31,pp. 281-283 ).— The results of cooperative expert- 
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ments are reported. The plats on which the tobaoco was grown were bedded and 
this method of culture gave good results. The use of commercial fertilizers gave as 
good results as the use of barnyard manure. The use of guano proved detrimental 
to the quality. 

Report on variety testSi Edlbk {Jahrh, Deut. Landio. QeselLf IS (1898)^ pp» 
184-189, —This report contains brief notes on the results of tests with 13 varieties of 
spring wheat, 11 of winter wheat, 23 of square-head whept, and 1 variety of lupines. 

The relation of crop rotation to fertilization, Schultz and Maerckek {Jahrb. 
Deut, Landw, Geaell.^ IS (^lS9S)ypp, Sl-47), —A paper read before the German Agricul¬ 
tural Society. 

Qreen manuring and its extension in Bavaria with reference to soil, climate, 
and other conditions, SciiNinER ( Vriljechr, Bayer, Landw, Rath, S (1898), No, 4,pp, 
4/)9-47S).—Th\» article discusses the value of various plants for green manuring and 
suggests 8 different crop rotatious for the improvement of soils. 

Green manuring and fallowing on heavy soils, W. Kdlkr ( Fuhliny^e Landw, Ztg,, 
47 (1898), No, ‘22, pp, 841-847; 23, pp. Comparisons of green manuring and 

fallowing on heavy soils were made an<l the results are liere given in tables and dis¬ 
cussed. In general the results were in favor of fallowing, even when peas were used 
for green manuriug. The author believes ftillowing preferable to green manuring 
oil heavy soils, as sowing of fall catch crops is often unsuccessful and as these soils 
are usually not poor in nitrogen. 

Report on fertilizer experiments in 1897-98, Tancre (Landw, JVchnhl. Schlcawiy- 
Holntein, 49 (1899), No, 8, pp, 132-135.) —The results of cooperative fertilizer experi¬ 
ments are given. 


HORTICULTURE. 

Garden lettuce and its cultivation, L. F. Kinney (Rhode Inland 
iSta, Rpt. 1897, pp. 270-285, Jigs. 8 ),—In this article the author speaks 
of the favorable location and climate of Rhode Island for lettuce grow¬ 
ing, and discusses the iiiodilicatiou of form of garden vegetables duo 
to cultivation. The frequent failure of lettuce to head is attributed to 
the ^‘inability of the plants to absorb or to assimilate an adequate 
amount of nutritive substances. The former is usually due to an 
insulhcient amount of available fertilizing ingredients in the soil, and 
the latter to an insuflicieiit amount of light.” 

The cultivation of lettuce in the open air is considered. “The ordi¬ 
nary garden fertilizers are adaiited for the production of lettuce, but 
two or three times as much of them should be applied as is necessary 
for the growth of beets, cabbages, and most other garden vegetables.” 
The development of lettuce cultivation under glass during the last 
50 years is sketched. Directions are given for starting the plants, 
preparing the soil, and for the general care of the crop, especially in 
regard to temperature, watering, and diseases and iiyuries. The fol¬ 
lowing varieties are the ones generally grown in Rhode Island; White- 
seeded Tennis Ball or Boston Market, Big Boston, and another variety 
resembling the Big Boston. The preparation of lettuce for market is 
also considered. 

Classification and description of the varieties of garden lettuce, 

L. P. Kinney (Mode Island Sta, Rpt. 1897,pp. 286-316, figs. 28).— 
author believes that the characters of such plants as the garden lettuce 



HORTICULTURE. 


957 


are sufficiently permanent to warrant a systematic classification of the 
varieties, and that where both characters and names are .associated 
together for long periods, a systematic classification is just what is 
needed to obviate confusion.” Over a thousand plantings with seeds 
from different sources were made at the station. Of the kinds of let¬ 
tuce in existence none, in the opinion of the writer, satisfactorily fulfills 
the requirements of a forcing variety. Sixty-nine varieties of lettuce 
are described and classified according to certain botanical characters, 
as the margin of leaves near the apex, the length of leaves as compared 
with the width, the color of leaves and seeds, the habit of leaves in 
regard to head formation, and the apex of leaves. An analytical key 
to the varieties is given. 

Some experiments in forcing head lettuce, S. A. Beach (Xew 
Yorlc State Sta, Bui, 146^ pp. 151-179^ pis, 4 ),—Tests of various soils 
and fertilizers for forcing head lettuce were carried on during three 
winters. The forcing house is described and the general treatment of 
the crops is given with considerable detail. Salamander lettuce was 
used in the first test and Rawson New Hothouse in the succeeding 
tests. At first a soil mixture, which bad been used'for forcing lettuce 
with good results, composed of 3 parts rotted clay loam sod, 1 part 
sand, and 1 part stable manure, was compared with soils difiering from 
it only in containing various amounts of sand. In later tests the i>er- 
centages of sand and clay loam in the soil mixtures were still further 
varied, the sand in one case and the loam in another being omitted 
entirely. In some tests a light, sandy loam was compared with the 
clay loam as a basis of soil mixtures. The amounts of stable manure 
were varied somewhat in the different tests. Commercial fertilizers in 
varying amounts were tested in some of the soil mixtures, both in com¬ 
bination with stable manure and alone. 

Several tables are given in which are presented such data as the per¬ 
centages of the different ingredients of the various soil mixtures, the 
fertilizer elements of the various mixtures and soils used as basis of 
the mixture, tlie mechanical elements of the soil in the mixtures, the 
amounts of fertilizers employed, the time required for the germination 
of^the seeds, the percentage of germination, the size of seedlings, the 
time required for plants to mature, the average weight of heads, the 
percentage of marketable heads, the amount of tip burn, the texture, 
appearance, and firmness of heads, etc. 

The author gives the following summary of results: 

** The clay loam with a heavy application of stable manure gave the best results. 
The light, sandy loam with heavy application of stable manure was least satisfactory. 

** On pure sand with a good dressing of stable manure the lettuce made a vigorous 
growth, but the heads were less firm and the texture more delicate than wdth the* 
lettuce which was grown on the clay loam. . . . 

** On clay loam mixed with 15.5 per cent stable manure by weight a slight increase 
in growth followed the use of nitrate of soda, but with double this application of 
manure practically no advantage followed the use of nitrate of soda, either on the 
clay loam or on the sandy loam. 
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advantage was gained cither on the clay loam or the sandy loam from the 
addition of sulphate of potash and acid phosphate when the soils had already 
received a heavy application of stable manure. 

‘‘Excellent lettuce was produced on the sandy loam by using commercial ferti¬ 
lizers with no stable manure. 

“A heavy application of stable manure to the sandy loam put the soil in poor 
mechanical condition and a crop of inferior lettuce resulted. 

“The mechanical condition of the clay loam was improved by a heavy application 
of stable manure. This mixture produced much better lettuce than was grown on 
the clay loam where commercial fertilizers were used instead of stable manure.^’ 

Pea canning in Delaware, G. H. Powell {Delaware Sta. Bui. 11, 
pp. 16, figs. T )).—This bulletin treats the siibjeet from the eonimereial 
point of view. Directions are given for the culture of peas, especially 
for the canning factory market, and several details of faidory manipula¬ 
tion are given. 

The pea-canning industry is of considerable horticultural importance 
in southern Delaware, representing in 1808 about 2,000 acres of land 
devoted to the growing of the vines, with a product of 144,000 cases. 
The varieties of peas most largely used for canning are Alaska, Blue 
Beauty, and French Canner. Advance and Market Garden are canned 
to a less extent. Three general systems of sowing are in vogue among 
growers—broadcasting, the IB-inch drill, and the wide-row systems. 

The most troublesome enemy of the growing plants is said to be the 
sunscald (pea blight, Ascochyta pisi), a fungus which attacks the plants 
just before the blossoming period. It is possible to infect new ground 
with the fungus where the pea-vine compost is spread on land that is 
to precede the pea crop, and our observation lias led to the conclusion 
that the disease is most severe on land used successively for the pea, 
or on new land Avhicdi has been treated with the ])ea-vine compost.” 
Rotation of crops is the fundamental corrective for the trouble. 

As to the yield, a lair average return for the majority of growers is 
450 to 750 lbs. of shelled peas i^er aere, worth from $18 to $30. 

Ginseng — its nature and culture, H. Garman {Kentucky Sta. Bui. 
78, pp. 125^156, pis. 10, figs. 2 ).—A statement is given of the production 
and exports of the roots of this plant since 1821, and its history in the 
State is reviewed at some length. Its use in medicine is commented 
upon, and a iiartial analysis of the dried roots, as published in the 
Annual Report of the station for 1892, is quoted as follows: 


f'omportion of ginnetiy roots. 


- vr~ — “ - 

<Jru<le 

ash. 

t 

Nitrogen. 

il’® 

Eli 

I'otash. 

Lime. 

Rootn.. 

Per cent. 
5.278 

Per cent. 
1.600 

Per cent. 
0.636 

Per cent. 
0.776 

Per cent. 
0.856 
10.140 


10.140 

14.700 

. 




The botany of the 8i)ecies is treated at considerable length and direc¬ 
tions given for tlie cultivation of the plant. The price per pound is 
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given for different counties in the State, in which it appears that the 
price varies from $I to $4 per pound for dried roots. 

Impressions of our fruit-growing industries, L. H. Bailey (New 
York Cornell 8ta. Bid, 15S, pp. 111-1J29, Jig. 1 ).—The bulletin gives a 
summary of 5 years’ study of the actual experiences of fruit raisers in 
New York to determine the underlying reasons for some of the successes 
and failures in fruit growing. 

As a result of the inquiries there have appeared, by various persons, 34 bulletins, 
covering most of the fruits which are commercially grown in the State. In the 
progress of these investigations it became apparent tliat there are greater prol)Iem8 
in our fruit growing than those of soil and insects and diseases; that fruit growing 
is profitable or not, in the long run, in proportion as it meets the general require¬ 
ments of trade and conforms to the agricultural status of tln^ time. It heeanie ap])ar- 
<mt, also, that even the immediate^ problems of fertilizers, tillage, and handling of a 
plantation can not bo fully understood from iiuire scientific investigations at a given 
place. The investigator must correlate and compare the results of actual fruit grow¬ 
ing in many places and under many conditions to be sure that he arrives at broad 
and sound conclusions, or at principles.’* 

The tendency in this country to grow but a few varieties is thought 
to be duo to the fact that most American fruit growers are raising fruit 
for the general market, which requires uniformity of product. The 
author believes that the tendency is to go too far in the reduction of 
varieties, thereby reducing fruit growing to a single ideal and increas¬ 
ing competition in one line. 

Tlie following are given as the most general causes of barrenness of 
orchards, stated approximately in order of frequency and importance: 
*^(1) Lack of good tillage, particularly in the first few years of the life 
of the plantation; (2) lack of hiimns and fertilizer; (3) uncongenial 
soils and sites; (4) lack of systematic annual pruning; (5) lack of 
spraying and of attention to borers and other pests; (0) bad selection 
of varieties; and (7) trees propagated from unfruitful stock.” 

Two experiments with fertilizers are reported. An apple orchard at 
Lockport was fertilized in August, 1894. The orchard consisted of 
Baldwin and Greening trees 25 years old and was situated on hard, 
dry, light clay loam and had been in sod for some time. The trees 
were unproductive, but looked better than the majority of trees. Some 
trees received nitrate of soda, others muriate of potash, others sulphate 
of potash, and others both sulphate and muriate of potash, the mate¬ 
rials being scattered as far as the spread of the limbs and lightly 
plowed under. Tillage was kept up in succeeding years. The first 
results were seen in 1896, when the trees fertilized with nitrate had 
much darker foliage, were more vigorous, and produced more fruit 
than the other trees. In 1897 these trees were still superior to the 
others, but the difference was not so marked. In 1898 no effect of the 
fertilizers could be seen. 

Another fertilizer test was begun in 1894 in an orchard of Baldwin 
and King apples near Ithaca. The trees were 26 years old, had been 
in sod since the first 3 years, but had been well top-dressed with stable 
18662—No, 10-6 
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manure for several years, and were in goo^ bearing condition. The 
orchard was plowed in the fall of 1894 and spring of 1896 and given 
clean tillage afterward. At the later date sulphate of potash was 
applied at the rate of 750 lbs. per acre, and in the spring of 1896 the 
orchard was given a heavy dressing of muriate of potash. In 1896 the 
apples on the treated trees were larger and from 7 to 10 days later than 
those on untreated trees. In 1896 the fertilized trees had an unusually 
dark-colored and vigorous foliage and produced about twice as much 
fruit as the other trees, the apples, being larger, later, and lighter 
colored. The greater yield was not due to more profuse blossoming, 
but to less loss from the dropping of fruit. To determine whether th^ 
results were due to the cultivation or to the fertilizers, another plat in 
the orchard was tilled from 1896 to 1898 without fertilizers, and another 
plat was left in sod, but top-dressed in June, 1896, with 760 lbs. of 
muriate of potash jier acre, and in August, 1897, with 750 lbs. sulphate 
of potash per acre. The plat which had been cultivated and ferti¬ 
lized since 1894 was continued in cultivation and given sulphate of 
potash in August, 1897, at the rate of 760 lbs. per acre. The plat 
receiving cultivation alone and the one receiving fertilizers alone 
showed no effect of the treatment either in 1897 or 1898. The plat 
which received both cultivation and fertilizers continued to show 
better foliage and to produce more, larger, and later fruit than the 
remainder of the orchard, though the differences were less marked in 
1897 than in 1896 and very small in 1898. 

The bulletin also discusses the advantages of sod and of clean culti¬ 
vation, the value of spraying, etc. 

Report of the Russian Apple Nomenclature Commission, 
August 30-31, 1898, N. E. Hansen (Minneapolis, 1893, pp. 10). —This 
is the report of the first meeting of a commission appointed by the State 
Horticultural Societies of Minnesota, Iowa, Wisconsin, and South 
Dakota to revise and simplify the nomenclature of the imported Rus¬ 
sian a 2 )ples. It is well known that among a great number of these are 
found many well-defined groups or families.” An attempt is made to 
distinguish these. ‘<The varieties here grouped as members of the 
same families, while in a few cases differing somewhat in characteristics 
of tree, are so nearly identical in fruit that for exhibition and commer¬ 
cial purposes they are practically the same and should be so consid* 
ered.” Each group is designated by the name of its most promising 
variety, which is carefully described. The varieties belonging to the 
respective groups are enumerated, and incorrect nomenclatures are 
indicated. The following groups are established: Hibernal, Duchess, 
Longfield, Gharlamoff, Bomna, Cross, Christmas, Antonovka, Anisim, 
Golden White, Bepka Malenka, Yellow Sweet, Transparent, and Anis. 

In addition to the above, descriptions of the following varieties, which 
have attracted special attention in the Northwest, were adopted and 
are published: Long Arcade, Bode, Lubsk Queen, lx>wland Raspberry, 
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Ostrakoff, Vargulek, Sweet Longfield, Beautiful Arcade, Zuzoff, and 
Arabskoe. 

Chemical studies of Oregon fruits: Cherries, G. W. Shaw {Ore¬ 
gon Sta. Bui, 55, jf?/?. 1 ^),—This bulletin is a report of progress in the 
chemical studies of Oregon fruits whi(th was begun in 1896 (E. S. E., 
9, p. 753). The cherries grew on the ordinary gray basaltic loam of the 
Willamette Valley, the average composition of which is given. All were 
fully ripe when analyzed. Brief notes are given on each variety. 

The following table shows the results: 

Compofiitioii of Oregon chrrricn. 


Vuriftty. 


Lincoln. 

WlndHor. 

May Dukt*. 

Wack Tartarian ... 
Early Kichiiion<l-. 

Seedlini?. 

Transparent. 

Centonnlail. 

(fOV«rn(»r Wood... 

Elton. 

Le welling. 

Kockport lUgar* 

roan. 

Royal Ann. 

Average.... 



Whoh 

fruit. 


EleHh. 

Juice. 

c. 












as .a 
^ bO 

g-s 

Flesh. 

Pits. 

Sugar. 

Juice. 

Pulp. 


Proteii 

Sugar. 

Ash. 

2 

◄ 

Sugar. 

OniH. 
4.40 
T). 50 

r.ct. 
05.4.5 
95. 27 
04. 46 

r. el. 
4.55 
4.73 
5. .54 

P.et. 
8.43 
7.37 
7.30 

P. Cl. 
80,53 
87.08 
88.90 

P. ct. 
10. 47 
12.02 
11.10 

P.ct. 
82.35 
82. 62 

P. ct. 

V. ct. 
8.83 
7.74 
7.73 

P.ct. 
0.73 
.55 
..58 

P.ct. 

P.ct. 
0.81 
9.31 
8.64 


0.48 

4.15 

84. 45 

. 


5.64 

04. 86 

5.14 

11.02 

85.65 

14.45 

83.87 

1.06 

11.62 

.53 

.32 

13.55 

4.10 

96. 42 

3. 58 

10,05 

91. 73 

8.27 

84.80 

1.13 

10.42 

.55 

.64 

11.36 

2.85 

91.23 

H. 77 

10. 40 

88.99 

11.01 

80.65 

1.00 

11.40 

.82 

.16 

12.81 

5.:ic 

95.90 

4.10 

10.64 

91.13 

8.87 

86.00 

.79 

11.10 

.46 

.28 

12.18 

5.12 

92,78 

7.22 

12.22 

80.00 

20.00 

76.91 

.70 

1.20 

13.17 
12. 42 

1.00 

.71 

.60 

.80 

16.46 

5.94 
5.74 

81.01 
79.00 
74.72 

.64 

00.90 
92.31 

10.10 
7.69 

11.43 
11 36 



1.00 

1.00 

12.58 
12.31 

.16 


4.79 

86.00 

14.00 

.16 

14.30 

7.79 

9.3.35 

6.65 

11.78 

80.00 

20.00 1 78.65 

! .84 

12.62 

.66 

.24 

15.77 

7. 2fl 

94.13 

.5.87 

12.85 

86.00 

14.00 

81.29 

; .88 

13.76 

.68 

.82 

16.00 

5.20 

! 93.92 

!_ 1 

5.32 

10.40 

86.35 

13.00 1 81.25 

1 

1 

j 11.21 

.53 

.43 

12.29 


The results are compared with those obtained at the California 
Station (E. S. E., 8,691), showing that in California the cherry is larger, 
less juicy, and has a little over 1 per cent more flesh, which the author 
believes may be explained by the fact that California soils are rich in 
potash, while those of Oregon are ifliosphatic. The Oregon fruit has 
slightly more sugar and protein than the California product, equaling 
the European analyses as regards the former and exceeding them in 
the latter. The average acid content from the above table is 0.43 per 
cent and the ratio between the acid and the sugar in the flesh is 1:26. 

It is interesting to note here that Fresenius gives as the ratio for sweet cherries 1 
to 11.16 and for sour cherries 1 to 6.85, calculated ns malic acid. This would indi¬ 
cate that a considorahle improvement has taken place in those grown on the Pacific 
coast over those examintMl by him so far as the proportion of sugar is concerned.” 

It is pointed out that the cherry contains considerable nutritive 
matter, the proportion of dry matter to water being about 1:4.5. Of 
the dry matter about two-thirds is sugar. The fruit is xecommended 
for drying. 

Variety tests of strawberries, raspberries, and blackberries, 

W. Paddock {HFew Torh State Sta. Bui. 147^ pp. 181--19S ).—This is a 
report on the relative time of maturity, produotiveness, and hardiness 
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of varieties fruited on the station grounds in 1898. These comprise 40 
varieties of strawberries, 22 of black raspberries, 26 of red raspber¬ 
ries, and 24 of blackberries. Descriptive notes are given on the straw¬ 
berries. Of these Anlo, a inidseason berry, was first in productiveness, 
with Stahelin, an early fruit, ranking second. Of the late varieties 
Rural Gem, Oswego Queen, and Michigan are recommended for trial. 
Of black raspberries Pioneer and Palmer produce the largest amount 
of early fruit, with Mills ranking first among the late sorts. Among 
red raspberries Loudon was the most productive. Among blackberries 
Success and Mereseau are mentioned as promising new sorts. 

The European and Japanese chestnuts in the eastern United 
States, G. 11. Powell (Delaivare Sta. BuL pp. 35^ figs, 12 ),—The 
history of the European and Japanese chestnuts in America is outlined. 
It is believed that their range will in general coincide with that of the 
American species. The uses of the nut in France, Italy, Korea, and 
Japan are stated. Botanicallythe author ])refers to consider the Euro¬ 
pean, American, and Japanese groups as distinct species. Each is 
described and the synonymy given. Adaptations for cross fertilization 
are noted, but it is not yet known whether cross fertilization is neces¬ 
sary or not. Mixed planting is recommended as a safeguard. Cultural 
notes are given. The most serious insect enemy of the chestnut is the 
weevil {Balaninus caryairypes and B, rectus). Methods of combating 
the pest are suggested. Several fungi attack the chestnut, the 
most injurious of which arc Marsonia oehroleuca and Cryptosporium 
epiphyllum. Nine trees in an orchard of Numbos, 20 to 30 ft. high, 
were sprayed with Bordeaux mixture 4 times during the summer of 
1898. The foliage of these trees was free from fungi and bright in color 
throughout the summer. All unsprayed trees adjoining were slightly 
affected with the fungi. The labor of applying the mixture is no 
greater than in spraying apple trees. The body blight of the chestnut 
is described. It is thouglit to be in nature not unlike the sunscald of 
cherry and other young fruit trees. The advantages of the Japanese 
and European grouj^s are i)resented in the form of the parallel. A 
monograph of varieties is appended. 

Report of the horticulturist, P. H. Rolfs {Florida Sta. Kpt. 1898$6-54). —Brief 
notes are given on peaches, asparagus, broccoli, plums, Brussels sprouts, cauliflower, 
celery, cucuiubers, rhubarb, and water cress, together with a table showing the date 
of sowing, time ready for market and number of days from seeding to gathering of 
numerous varieties of beans, peas, Brussels sprouts, sweet corn, cabbage, cauliflower, 
carrots, cucimBibers, collard, garden cross, chicory, chervillo, endive, English pea, 
eggplant, kohl-rabi, lettuce, ruta-baga, turnip, tomato, squash, radish, onion, musk- 
melon, and watermelon. 

Simultaneous forcing of carrots and radishes in the same bed, E. Lambert 
{Pev. ITort.f 71 (1899), No. 5, pp. 110,111). —A statement of a method which is said 
to be profitable, together with a list of varieties best adapted for such forcing. 

Forcing head lettuce; soils and fertilizers, F. H. Hall and S. A. Beach {New 
York State Sta, Bui. 146, popular ed., pp. 8, pie, 2). —^A popular summary of Bulletin 
146 of the station (see p. 957). 
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Chervil in the sixteenth century, E. Roze (Jour. Soc, Nat, Hort. France, $. ser,, 

{1899), Jan,t pp, 75-7i?).—Notes on the history and ptesent utilization of this 
vegetable in France, 

Protecting tender trees and shrubs in winter, J. Meehan {Park and Cemetery, 
8 {1898), No, 10, p, The author states that the winterkilling of many tender 

evergreens, as Magnolia grandijlora, is caused by light and excessive evaporation 
rather than by low temperatares. Injurious eliects resulting from such conditions 
may be obviated by mulching, covering the foliage, as for instance with leaves, and 
making screens on the north side of the plant. With deciduous trees and shrubs 
the screens may bo omitted. 

Distribution of seeds and plants, E. J. Wickson {California Sta. Seed Bui,, 
1S9S--99, pp, 14), —Owing to the serious drought, the distribution of plants and seeds 
has been seriously interfered with and the number of applications as well as the 
amount of material distributed have fallen off at least 50 per cent. 

Descriptive notes are given of the various plants and seeds which are offered for 
distribution. Attention is called to the use of resistant apple roots as a stock where 
the woolly aphis is particularly troublesome. In order to give them a local trial, 
roots of selected Northern Spy stoc^k have been imiiortcd from Australiii and will be 
distributed for use in root grafting. 

Means of preventing depredations by rabbits in orchards and nurseries and 
methods of treating the injured trees, E. S. Zt5RN {J)eut, Landtv, Prenae, "’5 {1S9S), 
Noa, ion, pp, 1055,1056; 103, p. 1065), 

Canning fruit, W. Cuaig, jr. {Jour, Agr, and llorU, 2 {1899), No, 16, pp, 369, 370 ),— 
Brief historical notes and a statement of principles involved, together with the 
method that the author considers best. 

Some good berries, F. H. Hat-L and W. Paddock {New York Slate Sta, Bui, 147, 
popular ed.,pp, 4), —A poi)ular summary of Bulletin 147 of the station (8(‘e p. 961). 

The Maroon and Cazenave systems of grape training, P. Moriu.KFEKT (Jour, 
Agr, Prat,, 63 {1899), No, 8, pp, 286-288, figs. 5 ),— The former is a modification of the 
latter; both belong to the French long-pruned cordtin system. Neither can be used 
except with certain varieties on very rich soils. 

A method of training the grape in upright cordons by looping, 0. Grosde- 
MAN(jK {Bee, Hort,, 71 {1899), No, 5, pj), 105, 106, figs, 2), — A method devised by M. 
lY^chenx. It consists in taking a looi> in the cordon and, after pruning, fastening 
the upper part of it downward at a considerable angle. This method is highly 
recommended. It is also used on the peach, though with more difficulty. 

Green manuring of the vine on the light soils of the center and west of 
France, G, Pageot {Jour, Agr, Prat., 63 {1899), No, 8, pp, 288-290; 9, pp, 311-314). — 
On very poor light soils chemical fertilizers have not given satisfaction. A method 
is described for the use of green manuring in vineyards on such lands, with an 
itemized statement of the expense. 

The European and Japanese chestnuts in the eastern United States, G. H. 
Powell {Delaware Sta, Bui, 42, abridged ed,, pp, 16,fig8, 7). — This is an abridged edi¬ 
tion of Bulletin 42 of the station (see p.9B2). 

Raising new varieties of carnations from seed {Floriata^ Exchange, 11 {1899), 
No, 10, p, 254, figa, 6), — Practical directions, dealing mostly with the mechanical 
details of cross pollination. 

Synonyms in chrysanthemums, J. F. Fa yard {Rei\ Hort, 71 {1899), No, S, p, 
67), — A list of synonyms established by the Committee on Classification of the 
National Chrysanthemum Society of England. 

The decline of the orchid {Garden, 55 {1899), No, 1423, pp, 127,128),—A considera¬ 
tion of the causes that have led to a decline, which the author assumes in this article 
has taken place. While specific application of the argument is made only to the 
orchid, the discussion would apply with equal force to other flowers that have for a 
time enjoyed a great measure of popular favor but whose popularity is on the wane. 
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The history of the Pelargonium, H. Hibbkrd (Jour, Hort., 51 (1899), No. $530, p. 
153; 3631, p. 173). —A reprint of a lecture delivered before the Royal Horticultural 
Society in 1^. 


FORESTRY. 

Progress and effects of forest growing, 11. W. Furnas {Foresier., 
4 (1898)y No, 12j pp, 243-^48 ).—The object of this somewhat popular 
paper is to show brietly what lias been done and what may be done in 
converting the naturally timbeiiess portions of the country into tree- 
growing regions. It is based upon the author’s personal experience 
during a residence of 43 years in what is now the State of Nebraska. 
The early attempts at forest planting are described and the effect or 
tree-planting legislation shown. The author states that from 1854 to 
1896, 298,479 acres of land have been ])lantcd to forest trees in the 
State of Nebraska. This includes seedlings, seeds, and cuttings 
planted in permanent forests, groves, and along highways and streets. 
Spontaneous indigenous growth is estimated to cfiiial half as much as 
the area planted. The different methods of planting are discussed; 
and placing the estimate at the average distance of planting the 
author states that the area planted, together with the spontaneous 
increase would give a grand total of 1,065,689,757 trees for the 43 
years. To this sliould be added 15,838,250 fruit trees which have been 
planted within the State. 

The diff’erent kinds of forest trees which can be successfully and 
satisfactorily grown, both when planted and spontaneously growing, 
are enumerated. The following Jictual measurements of tree growths 
of known ages were made by the author and the Hon. J. Sterling 
Morton a few years since, showing the circumference in inches 2 It. 
above ground : 

Size of forest trees of known ages grown in Nebraska. 


A|4e. 


White elm. 

Do. 

Rod elm. 

CatalpH. 

Soft maple. 

Do. 

Sycamore. 

Pig hickory. 

Shag-bark hickory . -. 

Cotton wood. . 

Do. 

Do. 

Oheatnut. 

Itox elder. 

Do. 

Honey locunt. 

fDo . 

Kentucky cofftie tn*e, 

Bur oak.. 

Do. 

Whit© oak. 

Red oak. 

Black oak. 

White aah. 

Green aah. 


Years. 


I 


15 
24 
24 
20 
18 
18 

16 
24 

24 
23 
11 

25 
14 
14 
14 
22 
22 
14 
22 

26 


22 

22 

22 

22 


(’iiTiun- 

for«ii(c. 

1 i 

Age. 

(-'irciiin- 

fiTcnce, 

Inches. 


Years. 

Inches, 

242 

Jilack walnut. 

22 

48 

63 

1)0. 

16 

IH 

36 

Do. 

10 


48i 

Wliite walnut. 

16 

494 

54^ 

Oaago orange. 

25 

264 

694 

Larch. 

10 

24 

431 

4Vhitei>iiie.j 

2Q 

364 

27| 

Do. 

12 

29 

30 

Scotch pine. 

15 

23 

78i 

Do. 

10 

36 

93 

Aiiatrian . 

11 

22* 

98 

Balaam Hr. 

12 

26 

24* 

Red cedar. 

12 

26* 

25* 

31* 

White (Hular. 

12 

22 

Mnlbt'rry. 

18 

43 

404 

Do. 

18 

39* 

41} 

liusHiaii ii»iiH)erry. 

6 

24 

25l 

■ Linden . 

14 

35 

36* 

Poplar. 

4 

12 

43* 

Silver-leaf pophir. 

12 

67 

29 

; Black loc.ufa't. 

24 

60* 

37* 

38* 

; Rtni willow. 

20 

58 

Gray willow. i 

15 

26* 

824 

! Yellow willow. 

21 

13? 

. 30 

i 

I 
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The relative value of different kiuda of trees is discussed, the cost of 
planting, distances, and some of the insect enemies of forest trees are 
mentioned. 

Preserving timber for estate and other purposes, D. F. 

KBNZIE ( Trans. Highland and Agr. Soe. Scotland, 5. ser., 10 (1898), pp. 
ISC), Jigs, 13). —The author describes various kinds of timber and gives 
in some detail methods for preserving the same. The ingredients chiefly 
used are vegetable oils and tar mixed together, creosote, copper sul¬ 
phate, iron sulx)hate, zinc chlorid, sodium chlorid, mercury bichlorid, 
calcium chlorid, and other ingredients such as carbolic acid, arsenical 
acids, lead acetate, and barium sulx)hurate. The methods described 
are immersion in a solution of chlorid of zinc, immersion in corrosive 
sublimate, a solution of copper sulphate axijdied under pressure, a solu 
tion of iron sulphate combined with a solution of barium or calcium 
injected into the woo<l; the creosote jirocess and a process called 
thermo-carbolization. This last i)rocess consists of the treatment of 
wood with carburated steam in order to extract the natural saj) and 
free water and at the same time charge the vessels or pores with a 
I^reserving agent. The cost of the diflerent methods is given and tlie 
sxiecial advantages of each discussed. 

Cultivated shade and forest trees, B. C. Buffum ( Wyoming Sta. 
Bui, 38, pp. 34, pis, 12), —The general forestry conditions of the State 
are briefly stated and the danger of extinction of native forests, the 
necessity for their preservation, and the influence of the trees on the 
growth of plants are pointed out. Suggestions are given for the plant¬ 
ing and care of trees, and some experiments which have been carried 
on by the station are reviewed. It appears that at high elevations 
sudden frosts in the fall arrest the growth of many trees before they 
have ripened their wood. On this account some of the slow growing 
varieties, such as hardwood trees, fail to increase in size above the 
ground because each season’s growth dies back to the original stem or 
to the top of the ground in the fall or winter. This has occurred year 
after year with ash, elm, and honey locust and sometimes with the wil¬ 
lows where no protection was given them. 

Detailed notes are given of the relative value of a number of trees for 
forest as well as ornamental planting in Wyoming. Arranged in the 
order of their hardiness, the list of trees which have been tested in the 
State is as follows: Cottonwood, willow, silver spruce, Douglas spruce, 
box elder, hardy apples, dwarf cherry, silver maple, cedar, white ash, 
green ash, locust, elm, Morello cherries, plums, mountain ash, soft 
maple, black walnut, butternut, birch, mulberry, catalpa. 

A number of insect enemies which are liable to be met with are men¬ 
tioned and remedies suggested for their destruction. 

The home nursery in forestry, A. C. Forbbs (Gard, Chron.yS, %er.,25 (1899), No, 
6S8, pp. 16$, 164). —The advantages of a home nursery afte pointed out and sugges¬ 
tions given for its management. 

Concerning the American red cedar (Cksterr, Forst, u, Jagdw, Ztg., 17 (1899), No. 
8,p. Notes are given on Juniporun 
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The reforesting of white pine landa (Forestet', 5 ( 1899)^ No, S, pp, 61^ Quota¬ 
tions are given from the Forest Warden of Minnesota on the present condition of 
tlie pine forests of the State and notes on the possible income from reforested lands. 

Measuring the forest crop, A. K. Mlodziansky ( U, S, Dept, Agr,f Division of 
Forestry huUSO, pp. 71, figs f.5).—This bulletin is a brief presentation of the methods 
by which mciisurernents of felled and standing trees, as well as of whole forests, may 
be performed, together with a discussion of a method developed by the author for 
iiscertaiiiiiig the riit(< of growth of trees and forest crops. This method, it is said, 
has boon tested, and the results obtained recommend it for the rapidity with which 
a large number of lueasuremeuts may be coordinated and summarized. 

Periodicity in the growth in thickness of trees, J.Wiklek {Tharand. Forst. 
Jahrh.y 48 {lS98)y p. 100; ahs. in Jour. Koy. Micros. Soc. [London], 1899, No. t, p. It 
is stated that often in closely contiguous spots the growth and thickness of tree 
trunks is far from uniform. There are in general, both with conifers and dicotyle> 
dons, 2 periods of greatest activity, the one about the beginning of .Iiine and the 
other about the middle of .July. The latter period of activity is subject to great 
variations. Th(i period of greatest activity in the development and unfolding of 
buds does not necessarily agree with the greatest activity of the cambium. 


SEEDS—WEEDS. 


Experiments on red clover seed, A. N. McAlpine ( Trans. High¬ 
land and Aijr. Soc. Scotland, 5. scr., 10 (1898), pp. 224-981).—The author 
conducted a series of experiments to ascertain whether there was any 
connection between the yield of clover and tlie general appearance, size, 
weight, name, nationality, and ])rice of seed. 

Seven lots ot seed wore purchased in the open market and their 
purity and germination determined, after which they were distributed 
to various growers and grown under numbers, no indiciations being 
given the grower as to the origin of the seed. The principal experiment 
in growing was made at Oarbetli, where it was continued for 4 years. 
In tlie accompanying table the price i)er pound, jmrity, germination, 
number of .seed per pound, yield of hay per plat for 4 years, and order 
of product!vene.s.s is given: 

ComparaHve tents of red clover «ec(i. 


I’rico pt5r Purity 
pound of Bceu. 


(Tomina- Nuiubor 
tion seed ]>er 
of Boed. j pound. 


yoftrt. l«venB8s. 


Aiijcrican. 

Canadian.’ 

Fn^indi. 

/yneriran {Tnfoliuui 'medium) 

Now Zealand. 

KnyliBli.** 

(i enuaii.w- 


t'ent8. 

VI 1 

iVr cent.' 
98 

Per cent. ■ 
84 

297, 300 

1 

1 (Iwt. 

; 70 3 

3 

14 

100 

92 : 

287, 400 

67 5 

4 

15 

99 

87 

272, 600 

58.6 

6 

15 

100 

91 

260, 000 

75.9 

2 

19.5 

100 

92 , 

212. 500 

76.1 

1 

24 

98 

94 

216, 300 

64.7 

5 

15 

99 

89 

206, 900 

42.8 

7 

- -- 

• — — - 


_ _ 




other experiments conducted at different places showed either very 
slight or no appreciable difference. In one case the yield of the plat 
seeded with Americair red clover excewled that of any of the others. 
In hardiness, as shown by the last cutting at Oarbeth, Trifolium medium 
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I'aiikcMl first, Ameru^an reel secjoiul, Canadian third, the others greatly 
inferior, and the French nothing. 

The general conclusion is drawn that the product depeuds on the 
germinating power of the seed used and the number of pure and ger¬ 
minating seed x)er pound. If these conditions are satisfied the size 
and appearance of seed will be of little aci^ount. As a satisfactory 
basis for valuation of seed the author states that the purchaser should 
take into account the percentage of purity, percentage of germination, 
and number of seeds per pound. Tiie highest priced seed in his experi¬ 
ence did not yield the largest crop. 

Studies in germination, V. Jodin {Ann. Agron.^ 24 (1898), No. 8j 
pp. 382-397 ).—The author continues to report his investigations on the 
germination of seed, the i)resent paper treating of the differences 
between very old and fresh seed in their intramolecular respiration and 
on the potentiality of seed. Intramolecular respiration was found to 
diminish as the age of secid increased. Peas 33 years old failed to give 
off* carbon dioxid when in suitable media for germination. A very 
small quantity was given off from 27-year-old peas and increasing 
amounts from still newer seed. 

Influence of the weight of seed on the yield of cereals, L. Grandeau (Jour. 
Soc. Agr, lirahanUllainaut^ 780S, Xo. 47). 

Tobacco seed: its choice; light and heavy seed, Tr a but (Gour. Algerie Bot. 
Service BuJ.f ISOS^ No. 17j pp. S, Uhia.), 

On the specific gravity of rice seeds at different stages of ripening, H. Ando 
(Imp. Vniv. Col, Agr. [Tokyo] /»*«/., i'ol. 8, No.Oypp. 479-iSl ).—The specific gravity of 
rice seed was tested at various periods of growth, iiaintdy, milk-ripe, green-ripe, 
yellow-rip(', full-ripe, and dead-ripe. From the tables given it is clearly shown that 
the specific gravity iiutreascs with ri]»eiiiug. 

DISEASES OF PLANTS. 

On the use of sulphur and sulphate of ammonia as preventives 
of potato scab in contaminated soils, H. J. Wueeleb and G. E. 
Adams (Rhode Island 8ta. Rpt. 1897, pp. 254-268 ).—The trials with 
sulphur which were conducted in 1896 (E. S. li., 8, p. 798) indicated 
that when thoroughly mixed at the rate of 600 lbs. per acre in the 
upper 7 or 8 in. of a badly contaminated soil, though checking the 
diseases somewhat, was practically useless. In 1897 2 series of experi¬ 
ments were made to continue the study. 

, In the first series seed tubers of the variety New Queen, which were 
practically free from scab, were planted in pots 26 in. deep and 18 in. 
in diameter, which wore buried in the ground to within 2 in, of their 
tops. Each pot received as fertilizer air-slaked lime, dried blood, 
nitrate of soda, muriate of potash, dissolved boneblack, and tankage. 
In previous years the pots had received barnyard manure alone or with 
common salt, sodium carbonate, or oxalic acid. Sulphur and corrosive 
sublimate were compared as fungicides. Part of the tubers were 
treated with 1:1,000 corrosive sublimate solution for 1^ hours ^ others 
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were moistened and rolled in sulphur at the rate of 300 lbs. per aore^ 
the sulphur not adhering to the tubers being dusted over them before 
covering by the soil; and other tubers received no treatment. The 
results obtained showed that the sulphur treatment was slightly more 
elhciont than corrosive sublimate, and also that the disease germs were 
present in great quantities in the soil, as otherwise the corrosive subli¬ 
mate treatment would have reduced the amount of scab as compared 
with no treatment. 

In the second series of experiments the same pots and soil were used 
as in previous experiments, which had been treated with lime, wood 
ashes, calcium chlorid, sulphate, carbonate, oxalate, or acetate. The 
seed tubers were washed before attempting to examine them for scab. 
All the tubers were treated with 1:1,000 corrosive sublimate solution 
for IJ hours before planting. In addition, a part of the tubers were 
treated with sulphur in the same manner as in the first experiments. 
The efficiency of the acid soil and calcium sulphate and chlorid in pre¬ 
venting the development of scab was shown, not a trace of scab being 
found where either of the calcium compounds were applied. The poi¬ 
sonous action of these substances on the crop was quite markedly indi¬ 
cated, as in i)revlous years’ experiments. Comparing the sulphur and 
corrosive sublimate treatment for the prevention of scab, it was found 
that there was a reduction of about 21 per cent in the number of badly 
scabbed tubers where sulphur was used. 

In consideration of the cost of sulphur when applied in large quan¬ 
tities, and owing to the fact that it has little or no mannrial action, the 
results are compared with the favorable results previously obtained 
with sulphate of ammonia, and further experiments in this line are 
promised. 

The authors sunimarize their results as follows: 

‘‘The results of 1897 fully coiilirm tlu^se of previous yefirs as to the tendency of 
carbonate of lime, and all combinations of lime which are ( banged into that form 
within the soil, to promote in a striking degree the development of the potato scab. 

“On a badly contaminated soil the use of sulphur for 2 conscujutive years, in (]nau- 
tities amounting in all to 900 lbs. per acre, reduced the amount of scab in a decided 
degree. 

“Owing to the cost of sulphur, and the improbability of its being of more than 
slight, if any, iudiroct manorial value, it appears possible that the employment of 
sulphate of ammonia, which is at the same time a valuable source of nitrogen, 
might prove more economical than sulphur m reducing the tendency to scab on soils 
already contaminated with the scab fungus. The results thus far secured indicate 
that il It were eri^ployod in coimectiou with kainit, sulphate, or muriate of potash, 
soils would be rapidly improv(3d in this particular. 

“Owing to the fact that soils naturally favorable to the development of the potato 
scab are also favorable to nitrification, the fullest mannrial action of the sulphate of 
ammonia should be obtained.’^ 

The aspara^ rust, L. P. Kinney {Rhode Island 8ta. Bpt. 1897,pp. 
317-891). Daring the snmmer of 1897 the asparagus rust {Pueciwia 
asparagi) made its appearance in various fihode Island market gardens. 
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Prior to this time the disease had not been reported by asparagus 
growers in the State, but a thorough investigation showed it rather 
generally spread. The effect of the disease upon the plants is shown 
in their exhausted vitality. The mowing and burning of the stalks 
was thought a possible means for the prevention of tlie spread of this 
disease, but its wide distribution showed that nothing would be gained 
by such treatment. All efforts to control asparagus rust have been 
only partially successful. The difference in the amount of rust found on 
different varieties, the author thinks, may not be wholly due to varietal 
peculiarities, but from the limited data accessible there appear to be 
differences in resistance. Shallow plowing of the beds after the stalks 
have been cut has been tried, and it is thought jmssible in this way 
that the spores of the fungus which are lying on the surface may be 
covered and destroyed. Tlie aggregate value of asparagus l>eds in the 
2 centers referred to in this report is said to be $200,000, and should 
this disease continue its course for a few years the greater part of the 
ca[)ital would be lost. 

Studies on Fuccinia ribis of red currants, J. Kuiksson {Rev. 
Oen, Bot.y 10 {1898)^ No. 120^ pp. 197-500^ pL 1). —As a result of his 
experiments the author concludes that Puceinia ribis is a true micro- 
puccinia with only 1 generation of spores. These are teleutospores, 
which germinate the spring after their formation. In the fungus it is 
possible to distinguish a special form to which the author gives the 
name riibi^ which attacks the red currant and also a variety of the 
white, but not the black currant, nor in all probability docs it attack 
the gooseberry. The appearance of the disease occurs in the spring 
after hibernation of the spores, and the period required for their ger¬ 
mination is from 29 to 39 days. As preventive measures against the 
destructive effect of this fungus, the author recommends the collecting 
together and burning in the fall of the year all leaves and diseased 
fruits which fall from the bushes. In the spring all bushes which are 
liable to attacks of this fungus should be thoroughly si^rayed about 
the time their buds begin to swell, 2 applications of Bordeaux mixture 
being given during the season. Not only should the bushes be sprayed, 
but the ground underneath them. 

Contribution to the knowledge of Coleospbriums and the leaf 
rust of pines, G. Wagner {Ztschr. P^fianzenlrank.j 8 {1898)y No. 5jpp. 
257--262). —The author reviews a number of experiments and statements 
on the relation existing between the alternate host plants of a number 
of species of Peridermium and Ooleosporium. He briefly reviews his 
own experiments in which a number of plants were inoculated with the 
(Bcidiospores from Finns sylvestris and P. montana. It was found that 
in nearly every case the mcidiospores would infect Melampyrum pratense 
and Euphrasia officinaliSy but not Campanula rotundi/oliay C. tracheliumy 
Phyteuma offlcinalisy and Tussilago farfara. 

In a subsequent note in the same journal (No. 6, p. 340) the author 
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claims to have infected pine needles with spores from Coleoaporium 
campanuUv micnmthaj the spennagouia appearing in October. 

Inoculations of pine needles made in September with spores of 0. 
sonchi arvmsis from Sonchus asper^ and G. tmsilaginis from Tussilago 
farfara resulted in the appearance of spermagonia in November. 

The leaf-spot disease of walnuts H. Boltshauser {Ztschr. 
Fflanzenlranh^S, {1S98), No, 5^p. 363).—The author reports the appear¬ 
ance in Thurgaii during July of the past year of a disease of walnut 
leaves. The si^ots were very numerous, round, and dry, the inner por¬ 
tion brownish gray, and the outer part darker, more or less arranged 
in zones. The spots were of various sizes, ranging from 1 mm. to 1 cm. 
in diameter and occurred on both sides of the leaves. The dried leaf 
substance finally falls from the leaves. The perithecia which are found 
on the upper side of the leaf are globular, more or less sunken, about 
0.08 mm. in diameter. The spores are oblong, 2-celled, and often con¬ 
stricted in the middle. They are from 0.01 to 0.013 mm. in length and 
from 0.004 to 0.005 mm. in diameter. The fungus, which appears to 
have been undescribed, has been given the name Ascochyia juglandu. 

Notes on the Michigan disease known as ''little peach/’ E. F. 
Smith {Krprint from Fennville Herald. 1898^ Oct. 15y pp. 12 ).—In an 
address before the Saugatuck and Ganges Pomological Society the 
author describes this little-known disease which threatens to becomes of 
great importance to the peach growers of that State. The symptoms 
of the disease are the dwarfing of the fruit, retarded ripening of fruit, 
absence of any red S})otting of skin or ilesh, the dwarfing or yellowing 
of the foliage from the start, and the absence of sprouting winter buds. 
The afiected peaches are badly dwarfed, usually one-half or less the 
size of ripe healthy ])eaclies of the same variety. The color of the 
skin and Ilesh is normal. The pits are small but hard and well devel¬ 
oped. The leaves are much smaller than normal, perhaps on an aver¬ 
age only about half as large. They are thicker, of a sickly, yellowish, 
reddish, or brownish green color. The diseased leaves examined were 
found free from mildew, fungus, or insect depredations. Unlike the 
rosette and yellows of the i)each this disease often appears on all parts 
of the trees although sometimes it appears first on one or more limbs, 
spreading to the remainder of the tree. The main root and all other 
larger branches appear sound in bark and wood, but the ultimate root¬ 
lets were found badly diseased in every specimen examined, fully nine- 
tenths of tlie rootlets being found dead and shriveled or brown and 
^ybig. Trees '«attac,ked by this disease are said to die the second or 
third year. This disease has been attributed to various causes, several 
of which are discussed. The author states that in his opinion the dis¬ 
ease is due to sliutting off of the water supply to the tree, but whether 
this is brought about by some parasite or by drought combined with 
overbearing and unsatisfactory condition of soil can not as yet be 
d(dermined. 
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Report of the biologist, P. H. Rolfs (Florida Sta, l{pt» 1898, pp. 37^6). —The 
work in botany for the year is briefly reviewed and notes given on a number of impor¬ 
tant plant diseases. The fungus tomato blight is briefly discussed, a more extended 
description and discussion having been given in Bulletin 21 of the station (£. S. R., 

5, p. 790). The bacterial tomato blight and tomato rust are also described. Notes 
are given on the fungus disease of the San Jos(^ scale, a detailed account having 
been previously published in Bulletin 41 of the station (E. S. R., 9, 1068). Celery 
blight, due to Ceroospora apiL and the pear blight or twig blight are described, and 
preventive measures suggested. 

Diseases of cultivated plants in Cyprus, P. fl. GENKAnirs (Kpt, Agr. Cyprus, 
[II, p, 51; abs, in Ztsahr, Pjianzenkrank,, 8 (1898), No, 5, pp. —Notes are 

given on diseases of grapes, citrus fruits, olives, apple trees, and cereals. A brief 
report is given on the destruction of Orobanche ami Euphorbias. The first plant, 
it is said, may bo destroyed by applications of potash and phosphate fertilizers, also 
5 per cent solutions of copper sulphate will destroy Orobanche seeds. The Euphor¬ 
bias, it is said, may be destroyed with carbon bisulphid, or with petroleum mixed 
in fertilizers. 

Diseases of sugar cane in the Antilles, G. Saussink (IM. Agr. Martinique, 
1898, No. '3, pp. 41-58). —Notes are given on Alectra brasiliensis, a saprophytic phanero¬ 
gam, 2 cryptogams (Trichosphara sacchari and Colletotrichum falcatum), and several 
disetises of unknown origin. 

Fungus diseases of the grapevine, Allkn, Blunno, Eucxn’iArr, and OrT'iRiE 
(Agr. Gaz. New South Wales, 10 (1899), No. l,pp. 36-31). —Notes are given on a number 
of diseases of the grape, with suggestions for their prev<.*ntion. 

Black rot of grapes and its treatment, G. D'Utra (Hoi. Inst. Agron. Sdo Paulo, 
9 (1898), No. 6, pp. 368-271). 

The treatment of pourrldie L. Roit(jikr (Prog. Agr. M Pit. (ed Vest), 20 (1899), 
No. It, pp. 837-S3S). —Carbon bisulphid is said to b(‘ the most efficient moans for pre¬ 
venting the destruction of grapevines by Dematophora nevatrix. 

On the use of carbon bisulphid against Dematophora necatrix, J. Di^kouu 
(Chron. Agr. Cant. Vaud, 12 (1899), No. 4,pp. Notes the very successful use of 

this fungicide against this pest. 

Monilia variabilis, P. Lindner (Wchnschr. Hrgu., 15 (1898), No. 16; abs. in Hot. 
Centbl.,77 (h9.9.9), ATo. 2,pp. 67,68 ).—A variable now species is described which was 
found growing upon white bread that had been moistened with l»eer yeast. 

The chrysanthemum rust, Ij. Wittmarok (Gartenflora, 47 (1898), Xo.23,pp.625, 
626, jig. 1). —Notes are given oh Puccinia hierocii. 

Tea blights, G. A. Masske (Kew Misc. Huh 138, pp. 105-122, pi. 1). —The author 
describes the attack on tea of Pestalozzia guepini, Exobashliuin vexans, and SHlbum 
nanum. The first species is also parasitic, on rhododendron, citrus, magnolia, etc. 

Mildew of hops, L. Mangin (Jour. Agr. Prat., 1899, 1 , No. 10, pp. 345-347, jig. 1). — 
Notes are given on Sphwrotheca casiagnei. 

A pestalozzia disease of lupines, F. Wagner and P. Sorauer (Ztschr. Pjian¬ 
zenkrank., 8 (1898), No. 5, pp. 266-271, pi. 1). —The authors describe a very destructive 
disease of lupines, which is said to be caused by Pestalozzia lupinii, n. sp. Different 
species of lupines seem to vary in degree of susceptibility to the disease, Lupinvs 
cruikahanksii and L. mutabilis being quite susceptible, while L. albus and L. luteus are 
h^ss BO. In cultivating these plants to avoid the disease care should be taken in the 
selection of varieties, and the soil should not bo allowed to become too wet. 

The mycoceoidia of Roestelia, L. Grneau de Lamarli^re (Rev. Gin. Hot., 10 
(1898), No. 114, pp. 225-237; 115, pp. 273-288, pis. 2, jigs. 6). 

An undescribed disease of peonies and lily of the valley, J. Ritzbma-Bos 
(Ztschr. Pjianzenkrank,, 8 (1898), No. 5,pp. 26S-266).'-iT\io author describes diseases of 
the peony and lily of the valley which are said to be caused by Botrytis pa,onuv. On 
both plants it has proved quite destructive. Experiments were made on Convallaria 
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leaves which were sprayed with Bordeaux mixture. In one case the leaves were 
severely injured by the treatment, while in the other ease there was little evidence 
of cheeking the spread of the disease. 

A bacterial disease of Juniperus phosnicea, F. Cavara {Bid, Soo. BoU Itah, 

1S9S). 

Wet rot in potato, C. Wrhmkr (Ber, Deut, Hot. Gesell.f 16 {1898)^ pp, 17S-177t 
figs. 2; abs, in Jour, Hog, Micros, Soc, [Londoii], 1899, No. 1, p. 69).-The opinion is 
expressed that the wet rot of the potato is not primarily a bacterial disease, but is 
duo to certain eouditions of environment. The author’s experiments show that 
potatoes i)lacod in moist positions, although exposed to aerial and contact infection, 
remain free from wet rot if they are left nncoverod; on the other hand, if covered, 
the tuliers will in a few days be affected with wet rot. When the environmental 
conditions are suitable, the bacteria are active, and tliough it is possible that many 
may be able to produce decomiiosition, there are 2 species most frequently met with, 
namely, Bacillus sp. and Amglohactcr nacicula. 

Recent observations on Pseudocommis, E. Rozb (Bui, Soc. Mycol. France, 15 
{1800), No. l,pp. Experiments with this myxomyceto on beans are briefly 

reported. 

Underground galls of beets and crucifers and their causes, von Doiiknkck 
(Pract. Bl. Pjlanzenschutz, 1 {1808), pp. 61, 62). 

Nematodes and means for combating them, 0. Sciirkiiier {Agronome, 1898, 
Nos. 47,48). 


ENTOMOLOGY. 

Some injurious insects, A. L. Quaintancb (Florida Sia. Rpt, 
181)8^ pp. 56-72, pis. 4 ).—Notes are given on a number of insects which 
have proved more or less destructive to certain economic plants. The 
sweet potato prodenia (Prodenia commelincv)^ which has heretofore been 
considered of little economic importance is described. During the fall 
of 1896 and tlie summer of 1898, the larvm caused considerable destruc¬ 
tion by feeding on tomato and Irish potato leaves. In a number of 
])laces the insect has been observed feeding on sweet potato leaves and 
has caused consii^lerable damage to the crop throughout the regions 
infested. After the foliage has been eaten the lai vie have been observed 
to migrate and attack various plants, such as crab grass, wild coffee 
plant, partridge iiea, tomato, okra, and tobacco. But little data are given 
as to the life liistory of the insect. For its prevention the use of Paris 
green at the rate of 1 oz. to 10 gal. of water, to which 1 oz. of quicklime 
previously mixed should be ailded, is recommended. 

A-number of scale insects are described, among them the snowy 
chionaspis (Chionaspis minor)^ which has been abundant on the Ohina 
tree (Melia azederach). It has also been reported as feeding on palms, 
cotton, capsicum, hibiscus, and grapevines. The appearance of the 
scale is briefly described, and it is stated that thorough wiuter spraying 
with strong whale-oil soai) or a kerosene-and-water mixture might prove 
efficient in destroying this pest. 

The fig scale (Asterolecanimn pustulans) is known in the east coast 
region of Florida, where it occurs on the fig, mulberry, and oleander. 
The scale is somewhat circular in outline, slightly convex, and of a 
yellowish color. Under a hand lens the scale is seen to be surrounded 
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by a delicate fringe of pink color. No experiments are known with 
insecticides, and it is thought advisable to destroy infested plants by 
digging them up and burning them. 

The cassava scale {Mytilaspia alba) made its appearance in Florida in 
March, 1898, on cassava canes which had been imported from Nassau. 
A considerable quantity of the infested canes were destroyed, and the 
author visited the fields in which the remaining canes had been planted, 
but after a careful investigation was unable to find any trace of insects. 
While it is believed that this threatened pest has been exterminated, 
the immediate burning of cassava or other plants upon which it is dis¬ 
covered is recommended. 

The rust-red flour beetle (TrifroKuw ferrugineum) has proved a serious 
household and museum pest in Florida. Flour, corn meal, and similar 
prodiKJts become badly infested if left exposed. In museums the pest 
is particularly severe, especially on dried insects. Its methods of 
attack and injury are described and brief notes given on the life his¬ 
tory, from which it appears that the life cycle is completed in about 30 
days. The egg state continues for 12 days, the larval 14 days, the 
pupa state about 5 days. The life of an adult in captivity is from 25 
to 30 days. Tlie different stages in the life history of this insect are 
described. Where it is possible the use of carbon bisnlphid is recom- 
luonded as a treatment. 

Notes are given of the chinch bug, which has occurred in various 
places in Florida, but on account of the amount of wet weather which 
occurs in the State, it is thought probable that it will never prove 
seriously destructive in the State. 

The rubus white fiy (Aleurodes ruborum) was first noticed in Novem¬ 
ber, 1898, infesting several of the varieties of Rubus trivialis. The 
presence of these scales in such great numbers would necessarily be a 
serious drain ui)on the plant, but the insects have been closely observed 
since their discovery arid there seems to be no occasion for regarding it 
as of very great ec^onomic importance. This scale is probably a native 
of Florida and has been taken in several widely separated localities on 
both Rubus trivialis and R. cuneifolius. A number of hymenopterous 
parasites have been bred from the pupjv, and it is stated that about 65 
per cent of the pupa^ are destroyed by parasites. 

The ramie-leaf roller {Fyrausta theseusalis) has been abundant on 
the leaves of ramie grown at the station for the past 2 years. Fully 60 
per cent of the leaves were rolled up from one side forming a hollow 
tube i inch in diameter. Within these tubes the larvae feed, eating 
along the rolled up and covered margin, or sometimes eating the distal 
end of the tube. These insects have not been observed earlier than 
July and seem to be most abundant about the middle of September. 
Specimens of young larvae placed in breeding cages grew to adult 
larvae in about 20 days, pupated within the rolled up leaves, and 
developed into adults in 23 days. Attempts to secure eggs from moths 
bred in confinement were fruitless, but making due allowance for the 
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state, the life cycle is probably not shorter than 50 days. A 
description is given of the different stages of the insect, and as a pre¬ 
ventive treatment the author states that probably the best means 
would be to pick off and burn the rolled up leaves as soon as observed. 
The use of Paris green or some other arsenite might bo of value, but 
from the feeding habit of the insect many would doubtless escape 
poisoning. 

The report concludes with descriptions and notes on Pyrameis cardui, 
the larvie of which has been observed for the past 2 years feeding upon 
prickly comfrey grown in the station grounds. 

A serious attack on the apple fruit by Argyresthia conjugella 
in Gurope, B. Reuter {Canad, {1899)y No. 1,pp. 12-14). —The 

presence of this new apple jiest in British Columbia has been mentioned 
in the report of the Canadian Plxperimental Farms for 1890 (E. S. R., 
10, p. 850), in which it is stated that the injuries done closely resemble 
those caused by the apple maggot ( Trypeta pomonella). The cater[)il- 
lars tunnel the pulp of the fruit, leaving brown colored channels, with 
rather large chambers here and there; this attack thus being easily 
distinguishable from that of the common codling worm. 

According to the author, during the summer of 1898, there was an 
unexpected and violent attack of this insect on the apple in Finland. 
Tn Finland this insect ordinarily feeds on the fruit of the mountain ash 
and sometimes on that of the bird cherry, but in the summer of 1898 
the fruit of both of these failed almost entirely and the insect, not find¬ 
ing its ordinary food, swarmed in immense numbers to the apple trees. 

On the relations of a species of ant (Lasius americanus) to the 
peach-root louse, F. M. Webster {Canad. Ent.^31 {1899)^ No.l^pp. 
15 j 1^).—The author has had occasion to study the root louse on the 
roots of young peach trees and has been impressed with the attention 
given them by ants. Attention has previously been called to the rela¬ 
tion existing between ants and peach-root louse by E. F. Smith,^ who 
stated as probable that the ants bring the plant lice from below ground 
in the spring and plac e them upon the twigs, thus indirectly causing 
their diffusion in the orchards. 

In the investigations reported the author states that he has not only 
been able to observe the attention of the ant in caring for the aphis on 
the roots, but has also found them transporting them about on the 
twigs, and he has no doubt tliat they are also transported from twig to 
root and vice versa. Below ground the aphis is said to usually cluster 
upon the tender roots or rootlets with ants in constant attendance. 
Where there was a lack of rootlets the bases of some of the roots and 
also the crown had patches of bark removed, and the wounds had every 
appearance of having been caused by gnawing away the bark. On 
further examination it was found that where these wounds had begun 
to heal over, the wounds were closely packed with the root lice attended 
by ants. It appears that the aphis <5an subsist on this tender growth 

^Entoinologica Aiiicj’ii^ana H, p. VOX. 
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of over-healing bark as well as though they were colonized on the 
tender rootlets. Where the wounds on the peach roots were infested 
by the aphis all bits of gum and detached bark had seemingly been 
removed, thus giving a clear area for the work of the aphis ^ and here 
as elsewhere the ants were found carefully looking after them. The 
conclusion reached is that the ants intentionally gnaw the bark on the 
roots where there is a lack of rootlets for the required feeding in order 
to furnish a i^upply of food for the a[)his. 

Second report on the San Jos6 scale, H. P. Gould (N^ew York 
Cornell 8ta, Bui. 155, pp. 159-171, Jigs. 3). —^The observations recorded 
in this bulletin are in continuation of those previously given (E. S. li ., 
10, I). 468). The author is inclined to believe that by the use of 
mechanical mixtures of kerosene and water it is possible to kill the 
scale and not injure the foliage of the plants. His experiments 
reported in the previous bulletin were repeated during 1898, and a 
large iiiiiiiber of small pear trees badly infested with the San Jose 
scale were treated with solutions and mixtures of whale-oil soap, pure 
kerosene and kerosene diluted with various amounts of water, quas- 
saine, and West’s insecticide. The effects of these different insecticides 
upon the foliage of the trees is given and their efficiency as insecticides 
compared. The best results were obtained with the kerosene. 

The author states that the pr^icticability of spraying for the destruc¬ 
tion of the San Jose scale will depend largely ui)on conditions. In the 
case of fruit trees or ornamentals permanently set which have not 
become weakened by attacks of the insect it will bo entirely feasible 
to protect the trees from further injury by spraying them with kero¬ 
sene, but spraying can not be recommended for nursery stock. For 
the latter fumigation with potassium cyauid is recommended. The 
most satisfactory time for spraying is during the active stage of the 
scale in the summer and early fall. 

The effect of kerosene bn peach and apple trees was investigated to 
some extent. It is stated that pure kerosene will seriously injure 
peach trees even when they are in a perfectly dormant condition. A 
20 per cent mixture can probably be safely used on the peach at any 
time, but stronger mixtures are to be avoided. Apple trees do not 
appear as susceptible to injury by kerosene as peach trees, and upon 
apple trees a mixture containing 50 per cent or loss may be used with 
safety. Kerosene is especially likely to cause injury if applied on other 
than a bright sunny day. In the author’s experiments a 20 per cent 
solution was found harmless to plants and destructive to all insects. 

DiseaseB of sugar oane In the Antilles, G. Saussinb (Bui. Affr. Mariiniquv, J808, 
No. If pp. S3-S5 ).—Notes are given on the following insects; Diatroca naccharalis, Xifle- 
horu8 per/oranSf Spkenophorus aacchari, scale insects, plant lice, etc. 

ContributionB to the knowledge of Cocoidae, T. D. A. Cockerbix and P. J. 
Parrott (Tnduatrialiatf (1899), No. 4, pp. 237-337). 

A new enemy of wheat, F. Noack (Bol. Inat. Agron. Sdo Paulo, 9 (1898), No. 0, 
pp, 261, 262). —The larvie of Jiolua pyroblaptua are said to be very iidurious to wheat. 

18662—No. 10-6 
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The flying meohanism of inseota, C. Jankt {Compt, Eend, Acad, Sci. Paris, 12B 

{1S99), No. 4,pp, 249-25S), 

On the head formation of Hymenoptera at the time of their passing into 
the nymphal stage, L. G. Seurat (Compt, Rend. Acad, Sci. Paris, 1^8, 1899, No. 1, 
pp. 65, 56). 

FOODS—ANIMAL PRODUCTION. 

On the cleavage products of casein in pancreatic digestion, 

U. Biffi {Arch. Path. Anat. u. Phy8iol.[Virchow].f 152 {1898)., No. ly pp. 
130-157 ).—A number of experiments are reported. The principal con¬ 
clusions follow: Under favorable conditions casein is completely 
digested. About 4 per cent of the total amount of casein is converted 
into tyrosin. The final cleavage product of casein (casein antipeptone) 
has the following percentage composition: 0 49.7, H 7.2, N 10.3 (S 1.3), 
O 25.2. In properties and reaction it is like fibrin-antipeptone. The 
casein albumoses may be divided into 2 groups, i)riinary and secondary, 
and agree in their reaction with those from fibrin. Oasein-phosphorus 
occurs in the T)roducts of digestion in 2 forms, one may be precipi¬ 
tated with magnesium mixture and the other not. The phosphoric 
acid corai)ound increases with the length of the period of digestion 
and the amount of ferment present, while the other phosphorus com¬ 
pound is diminished. Further, the organic phosphorus can be con¬ 
verted into the inorganic compound by the action of dilute alkali 
solutions and by boiling with barium carbonate in the same way as 
the phosphorus compounds derived from casein by digestion with 
pepsin and hydrochloric acid. 

Dietary studies in Chicago, reported by W. O. Atwater and A. V. 

Bryant {U. 8. Dept. Agr.y Office of Experiment Stations Bui. 55y pp. 
75 ).—A number of investigations wore conducted among families of for¬ 
eign birth or origin in the thickly congested West Side of Chicago. 
A number of samples of food were analyzed in connection with the 
study. In general the usual methods were followed. In some cases the 
statistics were prepared by the families themselves and the results thus 
obtained are regarded as not entirely reliable. The average results 
follow: 


Average results of dietary studies—cost and amounts of nutnenls eaten per man per day 



Cost. 

Protein. 

Fat. 

Carbohy¬ 

drates. 

Fuel 

value. 

- 

Cents. 

Crams. 

Crains. 

Crams. 

Calories. 

Italians, average'bf 4. 

ir>.8 

103 

Ill 

391 

• 3,060 

French Canadians, average of 6. 

22.1 

! 118 

158 

345 

3,365 

Orthwlox. Kussiau Jews, average of 10a. 

18.4 

121 

87 

410 

2,985 

Orthodox KusHian J e. ws, average of 46. 

19.0 

120 

101 

406 

3,095 

Unorthodox ilussian Jews, average of 6 a. 

22.0 

153 

105 

430 

3,365 

Hoheniiaus, average of 8 6. 

11.5 

115 

103 

860 

2,885 

Bohemians, average of ‘25 o. 

19.7 

143 

135 

424 

3,580 

American professional men, average of 3. 

29.1 

104 

121 

429 

3,310 


a This avera#?e includoa Injtb those studies in which the statistics were kept by the families them¬ 
selves and those in which the statistics were kept by those in charge of the investigations. The 
figures are not to bo considered as entirely reliable. 

0 This average includes only the studios in which the foods were weighed by those conducting the 
studies. 
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The results are discussed in detail and compared with the results of 
similar investigations in New York and Pittsburg (E. S. R., 9, pp. 1074, 
1076). 

Foods rich in protein. The advantage of a guaranteed compo¬ 
sition, E. B. VooRHEES {New Jersey Stas. Bui. J.iljpp. 14). —The com¬ 
position and adulteration of feeding stuffs is discussed. To determine 
whether the cotton-seed meal sold in the State was adulterated, 17 
samples obtained from 11 different counties were examined. Of these 
2 samples were undecorticated products. Samples of linseed meal, 
gluten meals, and other gluten feeds were also analyzed. The maxi¬ 
mum,minimum, and average percentage of protein and fat in the samples 
is reported, and the results of similar work in Maine and Massachusetts 
are quoted. The advantage of a guaranteed composition of feeding 
stuffs is pointed out. The cost of protein in the feeding stuffs is dis¬ 
cussed : 

conuuirisou of the composition of these feeds with their average selling prices 
during the past year shows that the gluten meals^ at an average cost per ton of 
$18.75, furnish the protein at a less cost than any of the others, while cotton-seed 
meal, at an average cost of $24 per ton, is next in order, with gluten feeds with an 
avernge cost of $15.70 third in order, and linseed meal fourth at an average cost per 
ton of $28.85. That is, from the standpoint of cheapness of protein alone this is the 
order that they would take. Otlier points, however, should ho considered, as, namely, 
their general adaptahility and their content of mineral constituents, if these are 
taken into account as they should be in well-inan:iged dairies, the order of cheapness 
would be cotton-seod meal first, linseed meal second, gluten meal third, and gluten 
feed fourth.” 

The chemical life history of lucern, II, J. A. Widtsoe and J. 
Stewart ( rtah Sta, Bui. 58jpp. 90). — This bulletin, whicli forms part of 
an extended study of alfalfa (E. S. R., 9, p. 104), treats of the action 
of various solvents upon alfalfa, the carbohydrates and nitrogenous 
constituents of alfalfa, and the digestibility of alfalfa cut at different 
periods of growth. Other features of the chemical composition of alfalfa 
are discussed, as well as the proper time to cut this crop for hay. 

The action of various solvents on alfalfa (pp. 8-2G).—A detailed study 
was made of the material obtained by the successive action of ether, 
alcohol, water, dilute hydrochloric acid and sodium hydrate solution 
upon alfalfa. From 2 to 3 gin, each of different parts of 3 successive 
crops of alfalfa was extracted with anhydrous ether, with the following 
results: 


Ether extract and dry matter in alfalfa. 



Ether extract in— 

Highest 
jiela of dry 
matter per 
acre. 


Whole 1 
plant. 

Leaves. 

Stalks. 

First crop. 

Per cent. 
2.79 
2.18 
1.98 

Per cent 
4.62 
3.82 
3.22 

Per cent. 
1.52 
1.08 
1.05 

Pounds, 

6,209 

3,878 

2.305 

Second crop. 

Thirtl crop. 
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The other extract of plants consists mainly of fat and chlorophyll. 
In alfalfa chlorophyll very largely predominates. 

may be more than mere coincidence that the average relative amount of 
chlorophyll in the leaves varies with the total dry matter produced. No such con¬ 
stant variation exists in the stalks or whole plant. A comparison of the total 
amounts of chlorophyll in the plant and its parts does not show any definite rela¬ 
tions to the dry matter produced; it appears that the percentage, or relative force, 
maintained throughout the growing period, determines the amount of dry matter a 
crop can produce. If this relation should be proved to hold in all cases, the maxi¬ 
mum yield of dry matter would be known when the average amount of chlorophyll 
in the leaves had been determined.^* 

The resitlues from the ether extraction were treated successively 
witli 05 per cent alcohol for 2 hours, and with water for 24 hours, with 
frequent agitation. The results follow: 

Alcohol and water extracts of alfafa. 



First croi». 

S**coiid crop. 

Third 

crop. 

Early 

period. 

Flower¬ 

ing 

period. 

Late 

period. 

Flower¬ 

ing 

perioil. 

Late 

period. 

Alcoluil extract: 

Per cent. 

Per emt. 

Percent, 

Per cent. 

Percent 

Percent, 

Whole plant. 

16.02 

12.04 

7.43 

9.91 

9.26 

13.80 

l.oavea. 

14.9K 

13.83 

13.07 

12.87 

13.72 

16.59 

Slalkn. 

18.48 

10.04 

5.99 

7.68 

6.70 ' 

10.80 

Water extract: 



1 




Wliole i>lant. 

21.03 

17.64 

11.34 

18.45 

15.61 ' 

17.66 

Leaves. 

23.44 

26.17 

21.15 

29.07 

29.17 

23.32 

Stalks. 

19.42 

12.36 

8.43 

10.43 

7.90 

11.38 


The alcohol extract, according to the authors, consists of n^sins not 
dissolved by ether, tannins and their derivatives if present in the plant, 
alkaloids, glucosids, some proteid bodies, amido compounds and glu- 
coses, and saccharoses if present. 

Water would extract from the residue from the extraction by alcohol, 
“in addition to a number of rare substances, the soluble carbohydrates, 
such as dextrin and other mucilaginous bodies, the soluble albuminoids 
and the loguinins, some amids insoluble in alcohol, and most of the 
organic and inorganic acids that may be present.” 

The bearing of this matter on the concentration of plant jufce is 
discussed in some detail. 

The residues from the above extractions were treated with 2 percent 
hydrochloric acid under a reflux condenser for 1 hour, and then with 
per cent sodium hydrate at boiling for ^ hour. The residue from this 
last extraction was dried, weighed, and incinerated, the loss in inciner¬ 
ating being taken as fiber. The alkali extract was determined by 
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subtracting from 100 the sum of the ether, alcohol, water, and acid 
extracts aud the fiber. The acid and alkali extracts follow: 

The hydrochloric acid and alkali extracts of alfalfa. 



First crop, 


Second crop. 


- 

Early 

Flower- 

Late 

Flower¬ 

ing 

period. 

Late 

Third 

crop. 

- 

period. 1 

iiig 

pcrifNl. 

period. 

period. 

Acid extract: 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Percent. 

Whole plant. 

24.92 

18.59 

13.65 

15.96 

15.90 

18.34 

Leaves. 

20. (i2 

21.96 

20.95 

21.07 

20.94 

22.14 

Stalks. 

21.81 

15.77 

[ 11.25 

12.01 1 

13.07 

13.33 

Alkali extract: 

Whole plant. 

16..W 

16.18 

19.01 

17.51 

17.58 

! 17.62 

Leaves . 

16.95 

17.14 

23. 4.3 

19.4.-) 

19. .^5 

1 20. 17 

Stalks. 

15 77 

15.62 1 

1 

18.27 

16. 12 

10.59 ; 

i 13.67 

1 


Dilute hydrochloric acid would remove from the residue of material 
extracted with w.ater, starch and allied bodies and the hcinicelluloses, 
gluten and related substances, amins, and inorganic salts. Most of 
these substances have a very high food value. 

‘‘Noxttothe crude fiber, the alkali extract is the mo.st resistant portiiiii of the 
plant. It is made up chiefly of the insoluble nitrogenous bodies of the plant, 
together wifh small (luanfities of carbohydrates, organic acids, and otlicr sub¬ 
stances. , . , 

^‘All the errors made in the preceding determinations fall upon tho alkali extract. 
In spite of this, duplicate determinations agree fairly well, and tho results may bo 
accepted as indicative of the truth. . . . 

“The foregoing facts teach much of interest and importance concerning the con¬ 
ditions of solubility of the alfalfa plant at its variou.s stages of growth. Wo may 
divide the constituents of a ]dant into groups according to tho solubility (leaving 
out of consideration the fat): (1) Those easily soluble (in alcohol and water); (2) 
those difficultly soluble (in dilute acids), and (3) those insoliibh', or soluble only in 
alkalis (fiber, and alkali-soluble). . . . 

** Considering the whole plant, during the early period more than ono-tbird is 
easily soluble, about one-third insoluble, aud nearly one-(inarter soluble with diffi¬ 
culty. During the flowering period the easily soluble materials decrease to less 
than ono-tbird, the insoluble increase to nearly one-half, and the diflicnltly soluble 
fall to less than ouc-fifth. During the late period tho easily soluble portion 
becomes less than one-tifth, the insoluble about two-thirds, aud the difficultly 
soluble less than one-eighth. 

‘‘The easily aud difficultly soluble portions of the plant may he considered almost 
wholly digestible, while the insoluble portion is but slightly attacked by the diges¬ 
tive juices. The percentage of insoluble and alkali-soluble material during tho 
flowering |>oriod is very nearly the same as the indigestible percentage as determined 
by experiments with animals. A part of tho alkali-solubh^ portion, and of the crude 
fiber is, of course, digested; and some of the materials of the soluble materials are 
passed through the body without beiug digested. The decreasing solubility of the 
plant with age is due almost wholly to the rapid accumulation of crude flber. It is 
quite certain that umch of the soluble material becomes so entangled in the fiber ns 
to be practically indigestible. During the cutting periods for alfalfa it may he said 
that about one-half of the plant is insoluble. 

Tho leaves do not change very much. They are 10 per cent more insoluble when 
old than they were when young. During the flowering period tho leaves arc as good 
as a cattle food as at any other time. 
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The stalks arc not much more insoluble than the leaves while the plant is young, 
but with iucroasing age they become insoluble very fast. During the flowering 
periods there is nearly flO per cent of insoluble matter, and during the late periods 
more than 70 per cent. This, of course, makes the stalks very indigestible. 

The carbohydrates of alfalfa (pp. 27-38).—Following the method pro¬ 
posed by Stone (B. S. R., 8, p. 664) the authors studied the carbohy¬ 
drates in the different crops and cuttings of alfalfa. In determining 
starch by malt extract, however, it was found that duplicate deter¬ 
minations were very discordant. . . . No matter how carefully the 
work was done, the results were never quite trustworthy. ... A 
few preliminary tests indicated active unorganized ferments in the 
alfalfa after the half hour in boiling water. This part of tlic research, 
which promised interesting results, we could not continue.” Tlie 
method adopted by the authors Avas boiling with hydrochloric acid, 
allowance being made for the pentosans. 

*^The carbohydrates of alfalfa, with the cxcc'ption of the fiber, are, as far as their 
quantity is concerued, of little importam e. The-general notion that every fodder 
plant is made up largely of sugar and starch is far from correc.t in the ease of alfalfa. 
However, there can be no doubt that the carbohydrates are very important as bodies 
that stand intermediate between the first products of the idant^s constructive 
activity and the compounds linally dejiosited within the id.int. 

It is interesting to note the intimate connection between the alcohol and water- 
soluble carbohydrates; if one decreas(*s the other increases, and Hve versa. It seems 
as if it matters little whether sugar or dextrin bo jircsont, as either one meets the 
condifion of solubility. A similar relation holds, in a less degree, between the 
starch and the pentosans. The lower sugars mark only the transformation of some 
body into another, within the plant, and are not characteristic ingredients.^^ 

The nitrogenous constituents of alfalfa (pp. 30-54).—The total proteid 
and the different nitrogenous materials in alfalfa of different crops and 
cuttings Avere studied in detail. The determination of the total protein 
showed that— 

The formation of protein in the whole plant does not keep ]»aco with the increase 
in dry matter, but that as soon as the crop is in early bloom the proi^ortion begins 
to decrease. Comparing the leaves and the stalks we see that live-sixths of the 
total protein was found in the leaves; that at budding time nearly nine-sixteenths, 
or more than half, was in the leaves; and that eight-thirteenths, or more than one- 
half was found in the leaves at the first period of full flower.’^ 

The determination of the relati\’^e amount of albuminoid and non- 
albuminoid nitrogen showed that— 

The idant and its jiarts show an absolute gain of albuminoids up to the time 
when the crop is in full bloom. At that time material is drawn from ihe leaves and 
stalks into the Y^oots, and the crop above ground loses some of its albuminoids. The 
stalks are the last to lose their albuminoids, as would be expected from the fact 
that the substances taken from the leaves must pass through the stem to reach the 
root, and the stem is thus made, tmnporarily, richer. The nonalbumiuoids are 
unfinished albuminoids. It is tlierofore natural to find the greatest absolute and 
relative quantities in the young plant, when growth is active. From the time of 
budding there is a rapid conversion of raw materials into finished products, and 
during that period, therefore, the noualbumiiioids are almost entirely converted 
into albuminoids. The leaves, which are more or less active to the death of the 
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crop, contain (to the end of the season) a small proportion of nonalbuminoids, but 
not enough to keep an excess in the stalks, which, as a consequence, lose nearly all 
their nonalbuminoids after the flowering period.” 

Noiialbuminoid nitrogenous materials are easily soluble in water or 
dilute reagents. Many of the albuminoids, however, are insoluble. 
The proportion of soluble and insoluble albuminoids in alfalfa was 
determined by digesting samples with a dilute solution of i^epsin and 
hydrochloric acid. 

^‘In the whole plant the percentage of protein insoluble in pepsin decreases until 
budding time. It then remains constant for 4 weeks, or until the first week of full 
flower. It then falls again, but remains practically constant until the end of the 
experiment . . The reason the percentage of xiepsin-insoluble protein in the whole 
plant decreases as the plant grows older is easily understood when we recall that 
the ratio between the leaves and stalks is not constant, but widens as growth goes 
on. When, therefore, the plant is young and the leaves are abundant, the percent¬ 
age of pepsin-insoluble protein is high. As the plant grows older, and the stalks 
increase more rapidly than the leaves, the percentage of the pepsin-insoluble pro¬ 
tein is smaller." 

The nuclein was determined in the plant, leaves, and stalks of alfalfa 
and other hays cut in 1897, and in wheat, peas, and alfalfa seed. The 
results obtained were as follows: 

2</ucleAn in alfalfa and other plants and seeds. 


SubstaiH*(^. , T.eaves. 

i 

Stalks. 

Per cent. 
2.93 
2. 32 
2.71 

1. 10 
1.55 

Seeds. 


Per cent. 
G. 78 
ft. Si’ 
9.62 

Per cent. 






2.15 


Wheat, very young. 

4.U4 
3.90 
3. 48 
3.46 


Wlieat, ripe. 


Oat.s, very young. 

1.58 
1.29 


Oats, ripe... 

Wheat. 3 vearH ohl.... .. ... . . 

1.35 
1.28 
1.62 
7.13 

Wheat, 1 year old.'. 







. 


“The results, taken in connection with those previously given, furnish sufficient 
evidence that the percentages of nuclein in the leaves and the stalks of alfalfa are 
invariable; that they are not affected by the ago of tho plant, by the season, or by 
the place of cuttiug. They show further that the leaves and stalks of other plai^te 
do not contain tho same percentages of nuclein as alfalfa, though tho percentages 
they do contain are constant. The constancy docs not seem to he confined to leaves 
and stalks alone, for 2 samples of wheat seed, grown in different years, contain the 
same percentage of nuclein. Only ouo sample of clover was obtained, and that in 
an imperfect condition; the analysis can not therefore be depended on to show the 
truth for a perfect sample. 

“The wheat contains little more than one-half as much nuclein as alfalfa, the 
oals contain about half as much, and the timothy loss than one-half. . . . 

“With these results in our possession, and until later work shall modify them, it 
may be stated as a law that each organ of a plant contains a definite and invariable 
percentage of nuclein which is difierent from that of any other organ, and that sim¬ 
ilar organs of different plants do not necessarily contain the same percentages of 
nuclein.” 
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The fmtction of nuclein is discussed at some length. As the author 
lK>ints out, nonalbuminoids can not be used in the formation of mus* 
cular tissue and the nuclein is not digested. The sum of the nonalbu- 
ininoids and the nuclein subtracted from the total protein shows the 
amount of true flesh formers present. 

the whole alfalfa plaut the percentage of true flesh formers deoreases as the 
plants grow older. During the periods of budding and flowering the percentage 
was almost constant. The total weight per acre increased to the period of budding 
and then remained constant to the period of full flower; after that time there was a 
decrease.” 

The protein in the different extracts was studied in considerable 
detail, and the general deduction was that “in the whole plant and its 
parts, the protein of alkali extract is the highest, followed by the pro¬ 
tein of tlie acid, water, and alcohol extracts, the crude liber and the 
ether extract.” 

The author discusses the proximate composition of alfalfa, and the 
imrtion determined by ditterence in ordinary analytical methods. 

Tlie advantage of frequent cuttings is pointed out. A comparison 
was made of the yield obtained in various cuttings, the first of them 
being made very early. 

‘^Each succtissivc cutting becomes smaller in the yield per acre, and also in the 
percentage composition of the most valuable ingredients. It is therefore important 
to secure as rnucli as possible of the first, and best crop. When the fact that the 
liay cut at medium bloom hns about tbe same food value as that cut a week earlier, 
the evidence that alfalfa should bo cut after budding becomes still stronger.^^ 

jyUjesiihility of alfalfa cut at different 2 )eriods of growth (pp. 65-00).— 
Digestion exijeriments made by artificial methods indicated that the 
avernge coeflBcieut of digestibility of tlie total protein of the alfalfa in 
the wliole plant Avas for the first crop 71, and the albuminoids 01; for 
the secoml crop the coeflicient of the whole iirotein is 07, and of the 
albuminoids 01; and for the third crop about 00 and 43, respectively. 

Experiments on the digestibility of alfalfa of different crops and 
(Sittings were made with steers. The usual methods were followed. 
The average results are shown in the following table: 


Digestion of alfalfa hay hy steers. 



Dry 

niat^^r. 

Protein. 

Fat. 

Nitrogen- 
free 

extract. 

Fiber. 

Ash. 

First crop; nvcracepl first, aonoTid, nud 
third cutting's .7. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

58.78 

65.07 

3.5.00 

72.41 

40.15 

41.62 

Second crop; average of first, aoisond, 
and Ihinl cuttings. 

60.32 

70.48 

42.25 

71.74 

44.36 

46.16 

Third crop. 

58.17 

69.30 

41.51 

71.00 

34.30 

44.25 

Average of all. 

59.64 

67.99 

39.04 

72.36 

41.12 

43.94 

Mixed alfalfa, 1896. 

60.16 

70.30 

60.57 

71.80 

46.67 

40.85 


The author’s conclusion is that the digestibility of alfalfa remains 
practically constant from the time of cutting to the period of full 
bloom. 
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The time to cut alfalfa for hay (pp. 61-05).—^The yield and composi¬ 
tion of alfalfa of different crops and cuttings is discussed. 

“From what has gone before we may at least draw two general conclnsions; 
alfalfa in passing from the budding stage to the stage of first full flower decreases, 
pound for pound, in food value; and the acre crop, in passing through the same 
stages does not lose any of its beef producing power. Wo may hold this conclusion 
to bo right; that to insure a largo yield of dry matter and the largest amount of 
albuminoids, alfalfa should be cut not earlier than the period of medium bloom, and 
not much later than the period of fii-st full flower. This in most cases will be 2 or 
3 weeks after the flower buds begin to appear. It will be a more serious error to cut 
too early than to cut too late.” 

Appendix (pp. G7-90).—In the appendix are given in tabular form the 
results of the individual analyses discussed in tlie preceding iiages. 

Summary of digestion experiments with Kafir {Oklahoma Sta. 
Bui. 85^ pp. 4 ),—A number of experiments on tlie digestibility of Kalir 
corn and Kafir corn products by steers are very briefly summarized. 
Two trials were made with Kafir corn, but in all other cases 4 trials 
were made. The coefficients of digestibility are shown in the following 
table: 

Coefficient8 of difiesfibility of Kafir corn product h by utccrs. 


Slire<l(]e<l Kafir Hhwoi 
Katir c<»rii, fed dry... 

Kafir corn, soakea ... 

Kafir lioiula. 

(/oarse Kafir meal.... 

Kafir fodder. 

‘‘Kafir corn stover contained as much digestible matter as corn stover, 

“ Katir corn fodder contained 10 per cent less of digestible matter than corn fodder. 

“ Kafir corn heads contained one-third as much digestible matter as corn-and-cob 
meal. Kafir corn fed in the heads was neither more nor less digestible than when 
fed after thrashing. 

“Kafir corn fed after soaking in water for 12 hours was less digestible than when 
fed dry. Fed dry it containe<l 10 per cent less digestible matter than coai-sely- 
ground Kafir corn meal. 

“Kafir corn meal, coarsely ground, containe<l 20 per cent less digt^stiblo matter 
than corn meal. It paid to grind Katir com. One hundred pounds of Katir corn 
meal contained as much digestible matter as 160 lbs. of Kafir corn. 

“A gain of 13 per cent in the amount of digestible matter was secured when Kafir 
corn fodder was thrashed, the grain ground and fe<l to steers with the shredded 
stover from the fodder. A gain of less than 2 per cent in the amount of digestible 
matter was secured when Kafir corn fodder was thrashed and the grain fed to steers 
with the shredded stover from the fodder,” 

In addition to the above, brief notes are given on the steer-feedinff 
experiments made in 1897 and 1898. 

The steers fed Kafir corn heads made an average gain of 1.85 lbs. 
per day; those fed Kafir corn meal, 2.36 lbs. daily. Horses, cows, 
sheep, and pigs have kept in good health and made fair gains when the 
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only grain fed was Kalir corn, although in no case were as large gains 
made by pigs on Kalir corn as on com meal. 

*^The loss from failure to digest all the food eateu is muoh less when hogs are fed 
uugrouTid Kafir corn than when cattle are so fed. In some oases hogs made less gain 
on soaked Kafir corn than when it was fed dry—probably because they ate the latter 
more slowly and masticated it more thoroughly. 

‘^Running whole Kafir cornstalks through the thrashing machine puts the stover 
in excellent condition for feeding. Cracking some of the grama in the process of 
thrashing tends to increase percentage digested, if fed ungronnd. 

‘‘This station has not succeeded in getting large gains with steers fed whole cot¬ 
ton seed as sole grain, but making cotton seed a part of the gram ration has given 
good results in a number of cases. 

“From May 9 to September 1 of this year 9 yearling steers on pasture made an 
average gain of 160 lbs. each. During .September, when fed reasonably near full 
feed of corn, still on pasture, they averaged a gain of 73 lbs. each. Taktm from pas¬ 
ture and put on full feed of corn meal, with dry rough forage, they made little 
gain for first 3 weeks of October, probably partly because of carrying less weight 
in stomach. . . . 

“.Somewhat limited trials in feeding stock melons show them to be much liked, 
especially by hogs. Having a fair feeding value, being well suited to serve as acor- 
rectiveof the bad effects of exclusive grain feeding to hogs, their large yield and 
the readiness with which they can be harvested, make it probable that they may 
wisely bo substituted for root crops in Oklahoma, in part at least.” 

Feeding experiments at Mains of Laithers, 1897, A. P. Aitken 
( Trana, HUjldand and Agr, Soc. Scotland^ 5. ser.j 10 {1808)^ pp. ^59-J280 ).— 
Experiments ou the c.omparative value of concentrated feeding .stuffs, 
which are iu continuation of work previously reported (E. S. R., 0, p. 
47G), were made with 5 lots of cattle. Each lot was made up of 8 
Irish-bred and 2 home bred animals. Lots 1 to 3 contained 0 heifers 
and 4 steers, and lots 4 and 5, 5 of each sex. The test began January 
14, 1897, and covered 16 weeks. It was i>roceded by a preliminary 
period of 1 week under the same conditions as the experiment proper. 
All of the lots were given SO lbs. per head daily of turnips and oat 
straw ad libitum. Sixty pounds of the turnips were fed sliced and 20 
lbs. pulped. The straw was fed in 8-lb. bundles and the amounts eateu 
recorded. In order to compare the concentrated feeding stuffs on a 
financial basis the lots were fed an amount of the different materials 
which could be purchased for the same price as 5 lbs. of linseed meal. 
Lot 1 was given per head daily lbs. of decorticated cotton-seed meal 
and dried brewers’ grain 1:1; lot 2, 5 lbs. linseed meal; lot 3, 7^ lbs. 
barley bran; lot 4, 6 lbs. barley; and lot 5, G§ lbs. maize. It became 
evident that too large an amount of barley was fed to lot 4 and the 
quantity was after a time reduced to 4 lbs. In every case account was 
taken of any uneaten residue of the ration. The feeding stutts were 
all analyzed. The nutritive ratio of the rations fed the several lots 
was as follows: Lot 1,1 : 6.5; lot 2,1 : 6.3; lot 3,1 : 8.7; lot 4,1: 10.8, 
and lot 5,1: 11.7. p]ach lot weighed about 9,800 lbs. The average 
daily gain per head for the diflfierent lots was as follows: Lot 1,1.51 
lbs.; lot 2,1.47 lbs.; lot 3,1.41 lbs.; lot 4,1.28 lbs., and lot 5, 1.41 lbs. 
The exi^eriment is reported and discussed in considerable detail. 
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^^One of the objects of these experiments was to discover whether the feeding 
values of the by-fodders used were in harmony with their market prices. Last year 
it was found that they were pretty far out, and that linseed cake was on the whole 
the dearest. This year, when the amount of turnips fed was raised from 50 to 80 lbs. 
per head per day and the by-fodders reduced by one-fourth, the discrepancy between 
market price and feeding value is not so great, and linseed cake Is no longer the 
dearest. The results of the experiment have been such as to enable us in their 
interpretation to take a wide range, and to afford information of a kind more valu¬ 
able than can be obtained from a consideration of the mere question of price in 
relation to feeding value. Prices are constantly varying, and feeding value is seen 
to be a much more complex thing than would appear from the solo consideration of 
increase of live weight. 

‘‘The results of the 2 years’ experiments have brought into prominence the 
supreme importance of the quality of the turnips grown upon the farm as a determi¬ 
nant of the feeding progress of the stock. The quantity eaten in 1897 was greater 
than in 1896, but on the other hand there was a considerable diminution in the quan¬ 
tity of by-fodders. On both occasions the quantity of by-fod<lers eaten was as much 
aa the cattle could conveniently consume along with their turnip supply, but owing 
to the superior quality of the turnips the actual amount of true food derived from 
that source was practically doubled in the latter year, and it is to that circumstance 
that we must ascribe their greatly enhan<‘ed progress.” 

Sheep feedmg experiments at Femey Castle and Whitelaw, 
1897, A. P. Aitken ( Trans, HUjldand and Agr. Soc. Scotland^ 5, ser,^ 
10 {1898)ypp, 28i’~292 ),—In continuation of previous work (E. S. li,, 9, 
p, 477) the author reports experiments with sheep made at Ferney Cas¬ 
tle by A. S. Logan and at Whitelaw by A. G. Spence, to compare oil 
cake and grain when fed in addition to a full ration of turnips. In each 
case the tests were made with 4 lots of tiO grade sheep. The lots were 
carefully selected and were regarded as very nearly uniform. The 
experiment at Ferney Castle began February 3,1897, and covered 86 
days; that at Whitelaw began February fi and covered 85 days. In 
both tests lot 1 was fed decorticated cotton seed cake and dried brewers^ 
grtiins 1:1, lot 2 linseed cake, lot 3 bruised oats and barley 1:1, and lot 
4 bruised oats and maize 1:1. The concentrated foods were given at 
the rate of 1 lb. per head daily, each farm being supplied from the same 
source. The linseed cake fed to lot 2 was after a time reduced to 3 lb., 
since the amount at first fed was evidently too large. 

At Ferney Castle the sheep were penned on turnip land, and were shifted about 
as the land grew foul, and during the last 3 weeks they were kept on lea. 'fhey 
were fed all the time on Swedish turnips. At Whitelaw the lots were penned on 
turnip land and fed on yellow turnips till the middle of March; thereafter they were 
shifted onto lea, and from March 25 till the close of the experiment they were fed on 
Swedish turnips.” 

The composition of the foods is reported, as well as the amounts con¬ 
sumed and gains made by the different lots. At the close of the test 
the sheep were slaughtered and the weights of the carcasses, tallow, 
and wool are recorded. The average gains in weight per head for the 
different lots were as follows: At Ferney Castle, lot 1, 21.8 lbs.; lot 2, 
21.6 lbs.; lot 3,9.6 lbs.; and lot 4,11.2 lbs. At Whitelaw, lot 1,28 lbs.; 
lot 2, 29.1 lbs.; lot 3,16.4 lbs.,and lot 4,14.3 lbs. The average dressed 



986 


EXPERIMENT STATION RECORD. 


weight for the 4 lots was as follows: At Periiey, lot 1,69.2 lbs.,* lot 2, 
67.3 lbs.; lot 3,59.6 lbs., and lot 4,61.5 lbs. At Whitelaw, lot 1,67.7 lbs.} 
lot 2,67.4 lbs.; lot 3,61.5 lbs., and lot 4,61.8 lbs. The experiments are 
discussed in considerable detail. 

** The results of the experiment are satisfactory, in that they show that there is very 
little difference in the feeding effect of linseed cake on the one hand and a mixture 
of cotton cake and dried grains on the other, when given to sheep in as great quan¬ 
tity 08 they con consume along with a full supply of turnips. As regards a mixture 
of oats and barley and a mixture of oats and maize, these also are fairly equal in 
feeding effect when given in equal quantities, although on the whole the advantage 
lies with the latter mixture. But oats, barley, and maize are evidently much inferior 
to the more concentrated by-fodders cotton cake and dried grains and linseed cake, 
and, as prices usually go, the^(^ is no economy whatever in feeding sheep with oats^ 
and barley. It would be better to sell these and buy concentrated fotlder with the 
proc<*eds. The ninounts of loose tallow and wool deserve notice. At both farms 
lots 1 iind 2 produced the most wool, showing that the more highly nitrogenous 
dietary is favorable to wool production; and it is noteworthy that the oats-and-maize 
lot produced most tallow and least wool at both farms, not only on this occasion but 
also in the case of the former experiment.^' 

The by-products of the dairy, F. B. Linfielb (Utah Sta, Bui. 57y 
pp. 197-‘2l9^ figs. 9 ).—In tbe author’s opinion the usual methods of feed¬ 
ing pigs at creameries on milk or whey alone and finishing on grain 
for a short period is not satisfactory. Experiments were therefore 
undertaken to determine the value of skim milk and grain fed in various 
ways for pigs and calves. 

Experiments in pig feeding (pp. 197-236).—Seven tests are reported 
extending over a number of years. The object was to compare the econ¬ 
omy of feeding milk alone and in combination with grain as compared 
with grain alone. No comparison was attemj>ted of the different grains 
fed. The composition of the foods used is reported, some of the analyses 
being made at the station. The first test which began June 27,1894, 
covered 161 days, and was made with 2 lots of 4 and 1 lot of 2 pigs. 
Lot 1 was fed a ration of 1 lb. of grain to 4 of milk for the first 118 days 
and 1 lb. of grain to 2 lbs. of milk until the close of the test. Lot 2 
was fed 1 lb. of grain to 2 lbs. of milk for 118 days and 1 lb. of grain to 
1 lb. of milk for the remainder of the test. Lot 3 was fed grain mixed 
with water. Foi* about three-fourths of the test the grain consisted of 
barley and bran 1:1; during the remainder, corn and wheat 1:1. The 
second test began January 5,1895, and covered 135 days. It was made 
with 2 lots of 4 pigs each. Lot 1 was fed 4 lbs. of skim milk to 1 of 
grain until the pigs averaged 100 lbs. The proportion of skim milk 
was decTeased as the pigs increased in weight until the pigs averaged 
200 lbs., when they were fed skim milk and grain in equal amounts. 
Sufficient water was added to the grain to make up for the skim milk 
omitted. Lot 2 was fed grain mixed with water. The grain fed both 
lots consisted of wheat and bran 1:1. The third test, which began 
August 6,1895, and covered 175 days, was made with 2 lots of 2 pigs 
each. Lot 1 was fed 6 lbs. of skim milk to 1 lb. of grain until the pigs 
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averaged 60 lbs. The proportion of skim milk was diminished, and from 
the time the pigs averaged 200 lbs. until the close of the test it was fed 
in the ratio of | lb. to 1 Ib. of grain. The skim milk and grain were 
fed in the form of a mash, the necessary amount of water being used 
as the skim milk was diminished. An attempt was made to feed lot 2 
on skim milk alone, bnt the supply was not sufficient for the purpose, 
so some grain was necessary. The amount fed was 2 Ihs. per day. The 
grain fed both lots consisted of wheat and bran 1:1. The fourth test 
was made with 3 lots of 2 Berkshire-grade pigs eiich. It began June 
16,1896, and covered 24 days. Lot 1 was fed 6 lbs. of skim milk to 1 
lb. of grain until the pigs averaged 60 lbs. each. The amount of skim 
milk was diminished as the pigs increased in weight. From the time 
they averaged 100 lbs. in weight until the close of the test 2 lbs. of skim 
milk was fed to 1 lb. of grain. Lot 2 was fbd skim milk alone, and lot 
3 grain mixed with water. The fifth test, which was a continuation of 
the fourth, began January 14, 1897, and covered 102 days. It was 
made with 3 lots of 3 Berkshire or Berkshire-grade pigs each. Lot I 
was fed 5 lbs. of skim milk to 1 lb. of grain unnl the jngs averaged 75 
lbs. in weight. The proportion of skim milk was then diminished, 3 
lbs. to a pound of grain being fed. Lot 2 was fed skim milk alone 
ad libitum, and lot 3 grain mixed with water. Tests G and 7 began J niy 
7, 1897, and were made with 3 lots of 3 Berkshire and Poland Uhina- 
grade pigs. The results as tabulated cover 104 days. In each test lot 
1 was fed skim milk or whey alone, lot 2 skim milk or wliey and grain 
in the proportion of 5 lbs. of milk or whey to 1 of grain, until the iiigs 
averaged 76 lbs. in weight. The proportion was then diminished to 3 
lbs. of milk or whey to 1 lb. of grain as the pigs increased in weight; 
lots, grain alone mixed witli water. In all the tests except No. 0, the 
pigs were fed in pens. In No. 6 they were pastured, the special object 
being to compare pasturage with feeding in iiens with lots 6 and 7. 
The financial statement is based on grain at 75 cts. per pouml, this 
being regarded by the author as a fair average for the 4 years covered 
by the investigation. Tlie results of all experiments, which are given 
in detail, are summarized as follows: 

Summary of tests of feeding sktm milk to pigs. 
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The experiments are discussed at length and are summarized as 
follows: 

•‘‘(1) Skim milk when fed in combination with grain makes a very valuable food 
for hogs at all periods of their growth, but particularly so during the earlier perioiis. 

^<(2) Skim milk and grain in combination make a much more economic ration for 
hogs than either milk alone or grain alone. The milk-and-grain-fed lots require<l 
2.58 lbs. of digestible matter, the milk-fed lots 2.85 lbs., and the grain-fed lots 3.19 
lbs. to make 1 lb. of gain in live weight. 

^^(3) When fed in combination with grain, skim milk has 63 per cent greater feed¬ 
ing value than it has when fed alone, 100 lbs. of skim milk taking the place of 23.2 
lbs. of grain in the former case and 14.2 lbs. in the latter. 

*^(4) The hogs fed on the railk-and-grain ration made much more rapid gains than 
either those fed on milk alone or grain alone. The time required to make 100 lbs. o# 
gain was 79 days for the hogs fed on milk and grain, 116 days for those fed on grain 
alone, and 147 days when the food was milk alone. 

^‘(5) When the skim milk and grain were fed in the proj)ortion of 3 lbs. or less of 
skim milk to 1 lb. of grain, the return for the skim milk was greater than when a 
larger proportion was fed. When fed in the proportion of 2 lbs. of skim milk to 1 
lb. of grain, 100 lbs. of milk took the place of 31 lbs. of grain, but when fed in the 
^proportion of 4 lbs. of skim milk to 1 lb. of grain, only 24 lbs. were displaced. 

^^(6) Hogs fed on milk alone gained very slowly and did not keep in good health; 
in some cases they were off their feed so frecjuently that a change of feed had to be 
made. The milk and grain fed hogs, however, without exception, kept in good 
health. 

(7) Young hogs fed on grain alone did not do well and appeared to make poor 
use of the food they ate. I'he hogs on this ration re^iuired 2.92 lbs. of digestible 
matter to make 1 lb. of gain at an average weight of 73 lbs., and only 2.83 lbs. when 
they weighed 127 lbs. When the food was changtul to milk and grain a marked 
improvement was effected in their growth and thriftiness. 

^*(8) Those hogs fed on milk alone or grain alone when on pasture, did much 
better than hogs similarly fed in small pens. The milk-fed lot, on pasture, gained 
0.05 Ih. more per day and reciuired 0.54 lb. less dry matter to 1 Ih. of gain than 
did the lot fed in pons, and the grain-fed lot, on pasture, gained 0.3 lb. more per 
day and required 0.88 lb. loss of dry matter to each pound of gain. On the other 
hand, however, the hogs fed milk and grain in combination did better in the pens, 
gaining 0.05 lb. more per day than did those on pasture and reejuired practically the 
same amount of foo<l to make a pound of gain. 

^^(9) The appetite of the hogs and the palatability of the food seemed to have a 
very beneficial effect upon the rapidity and economy of the gain. The milk-and- 
grain-fed hogs ate 0.37 lb. more digestible matter per day thiin those fed on grain 
alone, and 1.46 lbs. more than those fed on milk alone. They gained 0.41 lb. per 
day more than the hogs fed grain alone and 0.51) lb. more than those fed milk alone. 
They also required 0.51 lb. less digestible matter for each pound of gain than did 
the hogs fed grain alone and 0.27 lb. less than the hogs fed milk alone. 

^^(10) Young hogs are in every way the more economic producers of pork. The 
hogs fed miUc and grain required 62 per cent more to grow a pound of live weight 
when they weighed from 200 to 2.55 lbs. than they did when they weighed from 38 to 
100 lbs. and for those hogs fed on grain alone the difference in favor of the smaller 
weight was 56 per cent.^^ 

Jixperiments in calf feeding (pp. 237-246).—Tests extending over 4 
years were made with 16 calves to learn the relative value of skim milk 
and whole milk. In all the tests the calves were fed separately in 
stalls. In every case they were separated from the cow when 12 hours 
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old. For from 7 to 10 days all the ca! vos were fed 16 to 18 lbs. of whole 
milk daily. As the calves grew older the amount given those which 
were to be kept on whole milk was increased to 20 to 22 lbs. per day. 
They were disposed of when 1 month old. Skim milk was substituted 
for whole milk in the ration of the skim-milk calves when they were 
from 7 to 10 days old, the amount fed being gradually increased. When 
4 or weeks old, skim milk only was fed, the maximum amount being 
25 to 27 lbs. daily. They were given water in addition to the milk. The 
skim-milk ration was continued until the calves were 5 or 6 months old. 
In every case fresh separator skim milk was used. It was kept from 
souring by heating, and was fed at 80 to 100^ P. As soon as the calves 
would eat it, they were given a little dry chopped grain. The grains 
used were wheat and bran, barley and bran, barley, peas and bran, corn 
and bran, and corn. Ko comparison of the grains was made, but it is 
stated that one did not prove to be more satisfactory than another. 
After the calves were 2 or 3 weeks old they were given a littie hay, 
usually alfalfa. The average results of all the tests are shown in the 
following table: 


Summary of tentn of feeding skim milk io calves. 
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Eight of the calves were sold for veal and the percentage of live 
weight to dressed weight recorded. The feeding of the heifer calves 
was continued. Tliey were fed about 20 lbs. of skim milk daily with 
hay and grain. The food eaten and the gains made are recorded as 
well as the food consumed per pound of gain. 

The labor cost of feeding calves and hogs (pp. 247-249),—The author 
discusses the cost of the labor of feeding pigs and calves. 

** We And that it coats 5 hours of labor, or 50 cts., to look after 500 hogs for 1 day, 
or $50 to look after 500 hogs for 100 days. This is 10 cts. for 1 hog for 100 days, or 
for 100 lbs. gain, which gives 0.1 ct. as the labor cost of producing 1 lb. of live 
weight of hog. It is thus evident that when handled in large numbers, as hogs may 
be at a creamery, the labor is a very small item ip growing the hogs. If the value 
of the gain was reckoned at 4 cts. per pound, the labor cost of producing tho pork 
was but 2^ per cent of its selling price. 

'‘The above, of course, represents almost ideal conditions, yet it is what any fac¬ 
tory operator could do with very little outlay. 
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^‘Tlie remarks are eij[ually applicable to calf feeding os to hog feeding. Though 
perhaps it would be more difficult to feed a largo number of calves than a large 
number of hogs. One of the best devices noticed for handling a large number of 
calves was a row of stanchions along one side of a pasture with a trough on the out¬ 
side divided into boxes, one for each calf. At feeding times each calf was fastened 
in a stanchion, given his share of milk, and left there till he had gotten over his 
tendency to suck any of his mates. If the calves were ilivided into lots according 
to age and the lots fed separately, it would probably simplify matters.'^ 

Experiments with geese, O. O. Flagg (Rhode Island Sta, RjtU 
1897, pp. i81--617^ figs, 20 ),—The earlier work of the station with geese 
is cited, and experiments made in 189(> are reported in much greater 
detail than in the preceding Annual Report of the station (E. S. R., 
10, p. 970). In the experiments with geese the eggs of different breeds^ 
and (grosses were marked and the goslings when hatclied were per¬ 
manently marked by punching one or more small holes through the 
membrane of the foot. The majority of the experiments in 1897 were 
made with the same breeding stock as in the previous year with the 
addition of some African and Embden stock. A new mating was made 
to secure pure Toulouse goslings, and 2 crossings of White and Brown 
Chinas wore made. The weights of the eggs at the beginning of 
the experimental iieriod in January were recorded as well as the 
eggs lai<l by the different breeds and crosses. A table is given sum¬ 
marizing the weights of eggs laid by the different breeds in 1890 and 
1897. 

‘Africau.i laid the largest eggs, averaging practically (5.7 oz. each. KmbdenBrank 
next in oraor, averaging 6.567 oz. each. The eggs of Toulouse geese averaged 6.3 
oz. each; those from White Chinjwj 5.522 oz. each, and those from Brown Chinas were 
smallest in size, averaging but 5.415 oz. each. Those averages are the result of 
weighing from 155 to 250 eggs in each insfanco, and fairly represent tho dilfereuco in 
size in tho eggs from the ditfereiit breeds. Eggs from African geesi^ would average 
to weigh 5.025 lbs. per dozen, which is 3.1 times the av erage weight of Rhode Island 
Red and IMymouth Rock h(5us’ eggs as determined by weighing 10 doz. selected for 
hatching.^’ (Average weight 1.62 lbs.) 

The loss of weight of eggs during incubation was tested. The eggs 
were weighed and placediu incubators. After 7 days they were weighed 
and tested5 those which were found to be infertile were removed. On 
the 22d day of the incubation period the eggs were again weighed, 
removed from the incubator, and ])laced under hens. The goslings were 
weighed as soon as hatched. 

'*The average weight of tho 3 eggs from which goslings were hatched was 6.0053 
oz. at the hoginniiig of incubation, and the average weight of tho goslings when 
hatched was 3.8913 oz., showing an average loss of 2.114 oz. during inoiibatiou. 
The individual losses were as follows: Egg No. 4 lost in hatching, 1.9827 oz., egg No. 
6, 2.1719 oz., and egg No. 7, 2.1875 oz. Tho gosling from egg No. 4 was the only 
vigorous one, but whether the smaller amount of evaporation from that egg had any 
relation to the vigor of the gosling we can not say.’’ 

The average loss in weight of 12 fertile eggs was 0.3369 oz,, of 9 
infertile eggs 0.3437 oz., of 3 fertile eggs which hatched out goslings 
0.3204 oz., and of 9 fertile eggs which did not hatch 0.3426 oz. 
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The percentage of goslings batched in 1897 was in all cases low; in 
the author’s opinion much lower than is usually secured by practical 
goose breeders where the breeding stock is not confined and the eggs 
are set very soon after laying. 

these experiments the percentages are considerably reduced by the poor suc¬ 
cess of the White China matings, which the practical breeder should avoid. [The 
percentages for the year shows] that the Africans, as a breed, both males and females, 
have given the highest percentage of goslings from eggs set, the average for the breed 
being 38.09 per cent. This breed also shows the lowest percentage of infertile eggs— 
32.18 per cent. Toulouse rank second, Embdens third, Brown China fourth with a 
per cent of 28.57, and White China last with a hatch of 10.8 per cent of the eggs 
set.” 

The goslings were fed and cared for in practically the same way as 
in the previous year, the green feed being probably less abundant. 
They were weighed when about 5,8, and 10 weeks old and the weights 
recorded for comparison. The weights of the different goslings are 
recorded in full in tabular form, and the growth of the different breeds 
ill the different periods is discussed in detail. 

1897 pure Toulouse ranked first in average weight at about 5 weeks old, and 
crossbreds held the next three or more x)laces. At 8 weeks old pure-bred Africans 
held the third place, and crossbreds held the other three of the four greatest average 
weights. At about 10 weeks old Africans hehl the first place, having the highest 
average weight, the daily growth being equal to 2.28 oz., as against 2.24 oz. per day 
for the Embden-African cross, which held first place at the same age in 1896. Cross¬ 
breds held the next three or more places at 10 weeks old. No pure White China or 
Brown China matings were made in 1897 and the lowest average weight recorded at 
each of the 3 weighings was for the White China-Brown China cross.*' 

The loss of weight in dressing and drawing was determined with a 
number of geese. The figures indicate that— 

There is less than 5 per cent loss in live weight in the jiroccss of dressing for 
market in the case of geese, and over 13 per cent in the case of hens. . . . The 
greatest shrinkage between .live and drawn weight is found in the case of an Emb- 
deu-Toulouse cross, where the drawn weight was only 63.94 per cent of the live 
weight. The least shrinkage is . . . recorded in the case of tire White China- 
Brown China cross, where the drawn weight was 76.05 per cent of the live weight. 
The average percentage for 19 geese from 9 difterent matings was 68.11, showing a 
shrinkage from live to drawn weight of 31.89 per cent. The average shrinkage 
between live and dressed weight was 4.88 per cent.*' 

Thirteen goslings were exhibited at the Rhoile Island Poultry Asso¬ 
ciation Show and the percentage of skin and skiu fat, flesh, bones, and 
ofPal in each was determined by Prof. Bumpns, of Brown University. 
The results are given in full in tabular form. The percentage of lean 
meat varied from 32.4 in the case of the Embden-Toulouse to 38.2 for 
the White Ghina-Embden. The percentage of skin and skin fat was 
largest in the case of the Embden-Tonlonse (21.6 per cent), and smallest 
in that of the White Ghina-Embden (9.1 per cent), showing the former 
to have been very well fattened while the latter was the poorest among 
the number. The percentage of bone was smallest in the case of the 
18662—Xo. 10-7 
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Bmbdeii Toulouse and next lowest in the case of the Toulouse-African. 
The bones varied in weight from 9 oz. in the case of the Embden-Brown 
China cross, to 19 oz. in the Embden*African cross. “ In the latter case 
the bones represented 7.2 per cent of the live weight. The head, feet, 
wings, and intestines, with the contents of the gizzard, representing the 
shrinkage in drawing, varied from 20.5 per cent of the live weight, in 
the case of a Brown Ohina-Bmbden cross, to 23.9 per cent in the Emb* 
den-African cross. The percentage of ofiFal was remarkably uniform, 
there being a variation of only 3.4 per cent.” 

The influence of one white parent in cross breeding geese is discussed 
at considerable length, as well as the influence of Toulouse blood in the 
production of goslings with yellow bills. The market quotations of 
geese in 1897 are summarized. 

The food of man at the present time and in the future, E. Beketow (Pttanie 
chelovyeka v ego nasioyaslichen i hndushchem. Moscow^ 1896, ed. Q,, pp. 48). 

Digestive ferments, with especial reference to the effects of food preserva¬ 
tives, H. Leffmann (Jour. FranlJin Inst.y 147 (1899), No. '2, pp. 97-108).—The experi¬ 
ments reported have been noted from another ]niblication (E. S. K., 10, p. 170). 

Tables for computing rations for farm animals, J. L. Stone (Xew York Cornell 
Sta. hill. 154, pp. 135-154). —The terms used in discussing the composition of feeding 
stuffs and mixing of rations are defined. Feeding standards are quoted, and a table 
is given showing the amount of digestible dry matter and digestible nutricuts in 
a number of common feeding stuffs, in quantities ranging from one pound to a 
number of pounds. The quantities selected are such as would i>rovo useful in 
compounding rations. 

The differentiating characteristics of the products of pepsin and pancreatic 
digestion of fibrin, V. Haklay (Jour. Pharm. et Chini., 6, ser., 9 (1898), No. 5 pp. 225- 
232). 

The curing of bacon ( U. S. Depl. Ayr., Bureau of Animal Industry Rpt. 1897, pp. 
87-97, dgm. 1). —The method of curing bacon in England is described in considera¬ 
ble detail, an article by L. M. Douglas in the Journal of the Royal Agricultural 
Society of England being quoted. 

Bacon curing from the English point of view, L. M. Douglas (Ayr. Gaz. Netv 
South Wales, 10 (1898), Xo. 12, pp. 1408-1420, figs. 2, pis. 3). —This article, reprinted 
from the Journal of the Royal Agricultural Society of England, is noted above 
from another source. 

Goose breeding, C. 0. Flagg (Rhode Island Sta. Rpt. 1897,pp. 409-480, figs. 10).— 
This is a general discussion of the subject with many references to the literature. 
The principal topics treated are iieculiarities of geese, varieties, improvement of 
breeds, marking, cross breeding, the goose industry in Rhode Island, marking geese, 
location for breeding, mating, care of geese, feeding and management, rearing of 
goslings, fattening, killing, and picking, the production of mongrels, and goose 
raising in Sweden. 

DAIEY FAEMING—DAIRYING. 

A feeding experiment with rations consisting of forage only 
and of forage and feed, E. B. Voorhees and 0. B. Lane Jersey 
Stas. Bui, 130, pp. 16-23). —In this experiment oats and peas fed alone 
were compared with the same fed with 5 lbs. of wheat bran and 3 lbs. 
of dHod brewers’ grains. One hundred pounds of the forage was used 
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when fed alone and GO lbs. when fed with the grain, giving rations 
practically identical in the amount and proportion of nutrients. Two 
lots of 2 cows each were used and the feeding covered 2 ten-day 
periods, the lots being reversed in the second period. The 2 lots pro¬ 
duced on the forage ration 1,021.9 lbs. of milk and 38.2 lbs. of butter 
fat, and on the forage*and-grain ration 1,091.4 lbs. of milk and 42.9 lbs. 
of butter fat, a gain on the forage-and-grain ration of G.8 x>er cent of 
milk and 12,3 per cent of fat. 

With oats and pi*as at $2 per ton, wheat bran at $10.50, and dried 
brewers^ grains at $17, the milk was produced at 39 cts. per hundred 
on forage alone and at 40 cts. per hundred on forage and grain, or an 
increase of 18.7 per cent in the cost of milk produc^tiou on the latter 
ration. 

“The results of this experiment indicate that green forage of the 
same general composition as oats and peas may serve as an entire 
ration for dairy cows without injury to the animals and at a consid¬ 
erable saving in tli(‘ cost of milk, though the yields may be slightly 
reduced.” 

Experiments with milch cows on the effect of work on the 
yield and composition of the milk, A. Morgen et al {Landw. 
Vers. Stat., 51 {1898)^ pp. 117-151 ).—The experiments included 

2 young cows and covered 11 periods of 14 days each. In alternate 
periods the cows were worked in a power machine, not exceeding 1 to 2 
hours daily. It was found that as a result of moderate work the 
yield of milk decreased (on an average 0.7 kg. per day), this decrease 
being due to a diminution in the water, since the milk was more 
concentrated when the cows were worked. The principal effect was 
noticed on the percentage and total amount of fat, both of which 
increased, the percentage increase in the fat content being 10.7 per 
cent. The percentage of total solids increased, but not in proportion 
to the fat content, as the solidvS-not-fat decreased somewhat. The 
absolute amount of total solids decreased. There was also a decrease 
in all of the constituents of the solids except the fat, and especially in 
the case of milk sugar. Within the limits of the experiment, the 
larger amount of work (2 hours) did not affect the milk more than the 
Miialler amount. There was only a slight effect noticeable on the live 
weight. 

Composition and nutritive value of different kinds of cheese, 

Balland (Compt. Rend. Acad. Sci. Paris, 127 (1898), Xo. 22, pp. 879- 
881 ).—Ordinary cheese is said to contain 80 per cent of water and a 
larger amount of i)roteids than of fat. The so-called “cream” cheeses 
(as Neufchatel) contain from 50 to GO per cent of water, more fat than 
proteids, and very little ash. “Half salted” cheeses are more solid, 
contain less fat and more ash (1 to 2 per cent). Salted soft cheese con¬ 
tains from 4 to 5 per cent of ash, 30 to 50 per cent of water, and vary¬ 
ing percentages of fat and proteids, according to the variety. Hard 
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cheeses (Chester, Swiss, Holland, Roquefort, etc.) have a more uniform 
composition. The water content does not exceed 30 per cent, the salt 
content 4 to 5 per cent, and the fat and proteids are often equal. The 
nutritive value of such cheese is very great, 100 gm. of Swiss cheese 
containing as much fat and proteids as 1 liter of milk and more than 
li50 gm. of meat, with 75 per cent of water. It is suggested that cheese 
with bread would make a good food for army uses. 

Trial of milking machines, J. Dbysdale ( Trans, Highland and Agr, 
tSoc. Scotland, 5, ser,, 10 {1S9S), pp, 100^181, figs. 5), —A report of a com¬ 
mittee of the Highland and Agricultural Society appointed to conduct 
a trial of milking machines for a premium of £50. The manufacturers 
of the Murchlaud and Thistle machines entered the competition. The 
committee selected 7 farms on which these machines were in daily opera¬ 
tion, 3 using the Murchland and 4 the Thistle. These farms were visited, 
the operation of the machines observed, and samples of the milk taken 
for testing their keeping qualities in comparison with hand-drawn milk. 

The committee awarded the premium to the Murchland machine, it 
having in every respect the most effectually fulfilled the conditions 
which they originally agreed should guide them in making their awards.” 

every inatauce the samples of milk drawn by this machine were found to 
keep satisfactorily. After a lapse of 48 hours they were found in no Tesp(‘Ct infe¬ 
rior to the samples of milk drawn by hand; in fact, if anything, rather superior in 
point of flavor. The committee regard the Murchland machine as a practical suc¬ 
cess, and are of opinion that in large dairies where there may be diOdculty in obtain¬ 
ing milkers it may be introduced with advantage. . . . The chief defect in [the 
Thistle] machine is the effect it has on the keeping qualities of the milk. The com¬ 
mittee found that in every case the milk drawn by it kept unsatisfactorily, most of 
the samples developing sourness and bad flavor in from 12 to 14 hours and marked 
or great acidity in 24 hours, while samples drawn by hand from the same cows at 
tlie same time, and kept umler precisely the same conditions, remained perfectly 
sweet for from 311 to 50 hours.’’ 

In conclusion an illustrated description is given of the Murchland 
machine and its mode of working. 

The persistence of bacteria in the milk ducts of the cow’s 
udder, A. R. Ward [Jour. Appl. Micros,, 1 (1898), No, 12, pp. 205-209, 
fig. 1 ).— In studies of the foremilk of a cow 4 or 6 species of bacteria 
were found, only one of which was common to the 4 teats, but “the 
same species were found to persist in the same teat from day to day.” 
The milk of another cow examined on 6 occasions covering a period of 
8 months showed 3 species, streptococcus predominating in all of the 
teats at first, and persisting throughout the trial, although it dimin¬ 
ished in proportion. No streptococci were found in the milk of 8 other 
cows in the same stable. 

An experiment was made in colonizing the milk cistern of a cow with 
Bacillus prodigiosus, introduced with a hypodermic syringe lengthened 
with a milking tube. The bacillus was found in the milk for 5 days 
after its introduction, although the number of colonies decreased from 
day to day, and the bacillus di8api>eared on the sixth day. 
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Bacteriological examinations were made of the glandular tissue of 
the apparently healthy udders of 6 cows, together with the foremilk of 
these cows just before they were slaughtered. The udders were divided 
arbitrarily into three parts, the teat and cistern, the middle part above 
the cistern, and the part above the middle. It was found by cultures 
that*—— 

^‘The same organism frequently occurred in the foremilk and in each of the three 
parts of the udder. Most of the bacteria obtained in pure cultures were found to 
belong to one of three micrococci. . . . The evidence at baud indicates that the 
teats and the greater portion of the udder may normally contain bacteria. It also 
seems highly probable that a few at least of the organisms found in the udder 
remain there after each milking, becoming the progenitors of the organisms found 
to be present in the milk when drawn.” 

Bacillus typhi abdominalis in milk and butter, H. L. BolleY and 
M. Field {Centbl Baku m. Par.^ 2. AbUy 4 (1898), No. 24, pp. 881-S87).— 
After a review of the literature of the subject the authors report the 
results of a large number of experiments in which sweet milk, sour 
milk, buttermilk, and butter were inoculated with typhoid cultures from 
different sources. These samples were examined for bacilli at differ¬ 
ent dates after the inoculation. From the results the authors conclude 
that typhoid bacilli may remain in butter in an active virulent condi¬ 
tion for at least 10 days, and under many conditions probably for a 
much longer period, as, for example, butter containing a large percent¬ 
age of buttermilk, which the experiments showed to be a good culture 
medium. 

The presence of bacteria in butter, Hormann and Morgenroth 
{Hyg. Rundschau, 8 (1898), No. d,})}). 217-230). —The authors’ conclusions 
are as follows: 

(1) The best method for detecting tubercle bacilli in butter is to 
inject 4 to 5 cc. of the butter melted at 37^ G. into the peritoneal cavity 
of 3 guinea pigs. Gultures (at least 8 or 10) are nnide from the affected 
organs of the dead animals or those killed after 4 to 6 weeks, and i)arts 
of these organs are also introduced into the peritoneal cavity of 2 other 
guinea pigs and a rabbit. These latter animals are killed after 4 weeks, 
and blood serum cultures made. 

(2) True tubercle bacilli not infrequently occur in butter. 

(3) An acid-resistant bacteria is found in butter, which produces 
sickness in guinea ])ig8. This, however, is not likely to be mistaken 
for tubercle bacilli. 

(4) From a hygienic standpoint the use of ordinarily prepared butter 
is open to question, and pasteurizing the milk or cream used for butter 
making is desirable. 

Further contributions on the presence of tubercle bacilli in 
butter and cheese, Hormann and Morgenroth (Ilyg. Rundschau, 
8 {1898), No. 22, pp. 1081-1084 ).— Three additional samples of butter 
from different sources were tested, and one found to be infected with 
tubercle bacilli. 
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A sample of German Camembert cheese was mixed with water and 
injected into a guinea pig. The pig died within 24 hours of peritonitis. 
Fifteen samples of cottage cheese were tested, with the result that many 
of the animals died of peritonitis in 1 or 2 days; and 3 samples were 
found to be infected with true tubercle bacilli. 

The rancidity of butter and the effect of pasteurizing cream 
on the keeping quality of butter, H. Schmidt {Ztschr. Hyg. ii. Infec- 
tionsJcmnlc,^ 28 {1898)^ No. 2j pp. 163-188), —Difterent lots of butter from 
the same source were kept under a variety of conditions in light and 
darkness, and observations made on the germ content, the production 
of acid, the rancidity, taste, odor, etc. Salted and unsalted butter 
from impasteurized cream and from cream i)asteurized at 70 to 75^ 
and 90 to 95'^ C. was used. It was found that the acidity and the 
germ content were appreciably lower in the salted and the pasteurized 
butter in proportion to the height of temperature employed in jiasteur- 
izing. Both the acidity and germ content were greater in butter kept 
in the dark than in the light at similar temperatures; but both were 
reduced by keeping in a refrigerator and increased by keeping in a 
breeding oven at 23- 0. In sunlight with free access of air there was 
no increase in germ content and the germs were gradually destroyed. 
There was a slight increase in acidity, which is believed to be due to 
cliemical action. 

Under exclusion of air, both in darkness and dill’used light, the 
acidity of butter from cream pasteurized at 90 to 95'^ exceeded that of 
butter from cream pasteurized at 70 to 75^. This was true of both 
salted and uusalted samples. The cause of this is not explained. 

In general, butter with a high acidity was more or less raindd in taste 
and odor, but there were some exceptions to this rule, notably in butter 
kept in sunlight with free access of air. Such butter soon became rancid 
and greasy, lost its color, and was wholly inedible, although the acidity 
did not indicate it to be rancid, or only slightly so. Butter became 
rancid most rapidly in sunlight and next to that in the breeding oven 
(in darkness). Keeping in a refrigerator was the best protection 
against rancidity. Butter from ordinary cream became rancid more 
rapidly and to a greater degree than that from i)asteurized cream, and 
the keeping quality of butter was increased by pasteurizing the cream 
at the higher temperature. Salted butter did not become rancid as 
soon or to so great a degree as unsalted. 

The best conditions for keeping obtained in salted butter from pas¬ 
teurized cr^am kept in a refrigerator. Such butter was normal after 
15 days, only slightly rancid after 30 days, and was still edible when 
70 days old. 

Pure cultures for Cheddar cheese making, J. K. Campbell 
{Trans. Highland and Agr. Soc. Scotland., 5. ser.j 10 {1898)., pp. 181-224 ).— 
A preliminary experiment in the use of a pure culture of lactic-acid 
bacteria proving satisfactory, exiieriments were made on a practical 
scale at Oraigley during June, July, and August, the results of which 
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are reported in detail. In addition to the work at Oraigley one or more 
cultures were sent to 32 cheese makers for trial. The more than 100 tons 
of cheese made with the pure culture was for the most part sold at 
satisfactory prices, indicating that the bacterium selected has i)roved 
suitable for cheese making, though it does not mean that this particular 
bacterium is absolutely the best.” When the culture was used in too 
large quantities it had a decided tendency to quick ripening. The 
ripened cheese made at Craigley was good, the quality not having been 
in jured by the culture. The flavor was good and there was an absence 
of ‘‘the undesirable fodder taste common to spring cheese.” The cheese 
makers to whom cultures were sent for trial were in the main satisfied, 
several of* them using the cultures all summer and requesting that they 
be supplied with the same bacterium the following season. In several 
cases cheese made with the pure cultures was given prizes at exhibitions. 

The author discusses the cause of ripening, stating that while his 
investigation “ does not absolutely prove that the bacterium used in the 
pure culture is the sole cause of ripening,” some special experiments 
with milk cooled to Gl-Cio^ F. go “far to show that ripening is caused 
by the bacterium in the starter.” 

Trials of the pure cultures in 2 dairies for the purpose of preventing 
discoloration of the cheese resulted favorably “ and in a third dairy 
discoloration ceased as soon as the culture was used.” 

The bacterium used in the culture “agrees in all respects with Leich- 
mann’s bacillus, but differs essentially from the Bacillus aeuli lavHci 
(Hueppe).” It produced no gas when cultivated in sealed bottles of 
milk or in deep tubes of gelatin or agar. In sterilized milk it produced 
“a clean sharp acid such as cheese makers desire.” When grown in 
milk with other bacteria “it invariably grew so rapidly that the prod¬ 
ucts of the others were completely masked, or else the acid which it 
developed destroyed or checked the growth of these undesirable forms 
of ferments.” The bacterium was compared with those found in sour 
milk, whey, cheese, and pure culture for ripening cream. The form 
was found to be very prevalent in sour milk, whey, and cheese of fine 
quality, and in all of the pure cultures for butter making which wore 
examined a lactic-acid bacterium resembling the one used by the author 
was found. The author gives instructions for using the culture, pre¬ 
paring starter, etc. ; 

“The main result of this inyostigation, so far ns it has extended, maybe summed 
up in one sentence, namely, the use of a pure bacterial (uilture in cheese making has 
been proved both successful and practicable. There is every probability that the 
system may with great advantage be applied— 

“(1) Where there is danger of discoloration. 

“(2) Where there is diiliculty in getting a firm dry curd. 

“(3) Where a starter of some kind is necessary, the conditions for keeping milk 
being at the same time imperfect. 

“(4) Where there is trouble from tainted milk or tainted curd. 

“ (5) For the production of cheese in spring and autumn. 

“(6) For securing greater uniformity in tpiality. 
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The system is uot to be recommended for dairies described as < quick/unless 
efficient means for cooling the evening’s milk exist. ... 

“Though there are a number of different bacteria which produce lactic acid 
when grown in milk, one form may always be found predominating in ripe milk, 
sour whey, and good cheese. 

“For the manufacture of Cheddar cheese this bacterium, and this one only, is 
refiuired for the fermentation both of milk and curd, and also for the ripening 
process.” 

The author promises further investigation on the subject. 

VETEBINABT SCIENCE AND PBACTICE. 

Anthrax in the lower Mississippi Valley {U. S. Dept. Agr.y 
Bureau of Animal Industry Rpt. 1897^pp. 166-178). —In the spring and 
summer of 1896 there was an exceptionally widespread epidemic of 
anthrax in the northern part of Louisiana and adjacent regions. Sta¬ 
tistics of the extent of the epidemic are quoted. The epidemic is dis¬ 
cussed, and preventive and curative remedies employed and other 
matters concerning the epidemic are discussed. Preventive measures 
are regarded as more satisfactory than curative. 

“The preventive measures recommended were on twalines: 

“(1) The treatment of healthy Kving animals by a process of vaccination which, 
it was claimed, would render them immune to the disease, and the application to 
their bodies of a preparation to protect them from Hies. 

“(2) The application of such sanitary measures throughout the infected districts as 
would tend to destroy or neutralize, so far as possible, every condition favorable to 
the further increase and wider distribution of the microscopical plant life which is- 
known to be the cause of this disease,” 

Enzootic cerebro spinal meningitis in horses, and hog cholera 
in Idaho, W. L. Williams ( U. 8. Dept. Agr.y Bureau of Animal Indus¬ 
try Rpt 1897^ pp. 179-187). —In 1896 many horses and pigs in Idaho 
were affected with diseases which were in that region believed to be 
due to a common cause. The author reports a number of cases studied 
by him. The horses were affected with cerebro spinal meningitis and 
the hogs with hog cholera. 

“ The common supposition that the two affections—of horses and hogs—are iden¬ 
tical and due to a common cause, is sufficiently refuted by the ante-mortem and poeU 
mortem examinations recorded herewith. It may be added, moreover, that no 
clinical or historical evidence of identity could be established through other 
obtainable facts.” 

Contagious diseases in European countries ( U. 8. Dept. Agr.^ Bureau of Animat 
Industry Rpt, 1897^ pp, 69-86), —Statistics are given of the contagious diseases of 
animals in Credit Britain, France, Norway, Belgium, Hungary, Denmark, and 
Switzerland. 

Cattle tuberculosis, T. M. Leggb and H. Sessions {London: 1898, pp 78), 

Investigationa relative to sheep scab ( U, 8, Dept. Agr,, Bureau of Animal Indus¬ 
try Rpt, 1897, pp, 155-165). —The article contains the reports of four inspectors who 
visited a number of sheep-feeding stations to find out the number of sheep fed, the 
conditions of the feeding stations, water, dipping vats, and the sanitary oonditiona 
of the sheds^ with a view to determine whether the regulations relative to the trans* 
portation of sheep affected with scab were enforced. 
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Bheep scab: Its nature and treatment, D. E. Salmon and C. W. Stiles ( U, S. 
Dept. Agr.j Bureau of Animal Industry Rpt, 1897^ pp. 98-149, pie, 6, figs. 36). —This is 
a reprint from Bulletin 21 of this Bureau (E. S. R., 10, p. 793). 

A pneumo-enterio infeotloua disease of pigs in Portugal, A. R. MaEtins 
(Arch, Med., 1 (1898), No. 3; abs. in Centhl. Bakt. u. Par., 1. Abt., 25 (1899), No. 2-3, 
p.89). —A study of epidemic diseases observed in swine in Portugal showed the 
presence of tlie swine plague. 

Investigation of alleged rabies in Nebraska, W.^H. Ginus ( F. S. Dept. Agr., 
Bureau of Animal Industry Itpt. 1897, pp. 188, ISO). —The report of a number of cases 
believed to be rabies, causing the loss of 14 hogs, 2 cows, 1 mule, and 1 horse, from 
what, in the author’s opinion, was rabies communicated to them by dogs. 

The identification of trichina, A. Johxk (T)er Triehinenschauer. Berlin: Paul 
Parey, 1898, 6. ed., pp. XI170, figs. 125). —This is described as a compendium for 
inspectors, meat-control officers, and veterinarians. 


STATISTICS—MISCELLANEOUS. 

Report of Florida Station for 1898 (Florida Sta. Bpt. 1898, j)p.72). —This con¬ 
tains reports of the director, agriculturist, chemist, biologist, horticulturist, and 
entomologist, parts of which are noted elsewhere, and a financial statement for the 
fiscal year ending June 30,1898. 

Tenth Annual Report of Rhode Island Station, 1897 (Rhode Island Sta. Rpt. 
1897, pt. I, pp. 90-93; pt. II, pp. 111-644, 1-XVII). —This includes the financial report 
for the fiscal year ending June 30, 1897; a brief report by the director; various 
articles noted elsewhere; lists of donations and exchanges for 1897 and station pub* 
lications from date of organization; and an index of the bulletins and Annual 
Report for 1897. 

Eighth Annual Report of Wyoming Station, 1898 ( Wyoming Sta. Rpt. 1898, 
pp. 43-63, This contains reports of the director and heads of departments; 

the treasurers report for the fiscal year ending June 30, 1898; and an appendix 
containing reprints of Bulletins 34-37 of the station on the following subjects: 
Fruit growing in Wyoming (E. S. R., 10, p. 44), Mechanical analysis and water con¬ 
tent of Wyoming soils (E. S. R., 10, p. 29), Wyoming sugar beets (E. S. R., 10, p. 346), 
and The stooling of grains (E. S. R., 10, p. 947). 

Experiment Station Work—VIII (U. S. Dept. Agr., Farmers^ Bui. 87, pp. 32, 
figs. 6). —This number contains articles on the following subjects: Soil moisture, 
fertility of soils, cover crops for orchards, cultivating r«. cropping orchards, trans¬ 
planting trees, fecundity of swine, food value of eggs, starch from sweet potatoes, 
and the toad as a friend of the farmer. 

Fourteenth Annual Report of the Bureau of Animal Industry, D. E. Salmon, 
( U. 8. Dept. Agr., Bureau of Animal Industry Rpt. 1897, pp. 727). —This contains the 
report of the chief of the Bureau and a number of special articles on a variety of 
topics, some of them reprinted from other publications. A number of these articles 
are referred to in another place (pp. 992,998). The report also contains statistics of the 
movement of farm animals, the range of prices in Chicago from 1891 to 1896, inspec¬ 
tion and movement of sheep, animals imported for breeding purposes, imports of 
animals at quarantine stations, number and value of farm animals, and Imports and 
exports of animals and animal products. Rules and regulations of the Bureau of 
Animal Industry, laws of States and Territories for the control of contagious ani¬ 
mal diseases, and laws of States and Territories relative to dairy products, are also 
quoted. A list of the publications of the Bureau for the fiscal year 1897 is given. 

Statistios of Ontario (Ontario Bureau of Ind. Bui. 67, pp. ;^4).—This contains 
meteorological observations and statistioal tables on farm lands, field crops, live 
stock, population, etc., of Ontario compiled from the annual reports of the Ontario 
Bureau of Industries. 
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NOTES. 


Iowa College axd Station.— P. T. Barnes, late of the New York State Station, 
has been placed in charge of the greenhouses. His time is divided between instrnc- 
tioii and experimental work. The unusual cold of last winter, coupled with the 
light snowfall in central and southern ToWa, has caused great damage to nursery 
stock. This injury has come in the form of what is known to nurserymen as ^^root 
killing.” In the college nurseries as well as in private nurseries thousands of trees 
have been killed and thousands badly injured. In the case of piece-root apple 
grafts the injury is confined mainly to that part of the root below the union of the 
scion and stock. Where roots have developed from the scion they are usually in 
good condition. 

Texas College.— Fred W. Mally, M. Sc., of llulen, Tex , has been elected professor 
of entomology in the college. He will make the boll weevil the primary subject of 
investigation. 

Washington College and Station.— Plans and specifications have been adopted 
for the construction and ecpiipment of Science Hall, to cost $60,000. This building 
will provide quarters for the departments of botany, zoology, bacteriology, agricul¬ 
ture, horticulture, veterinary science, and geology, and the third story will be 
devoted to museums. Each department will have a professor’s office, a lecture room, 
and from one to three laboratories. The building will be of pressed brick with 
stone trimmings, 170 feet long by 80 feet deep, and three stories high. Ferry Hall, 
the boys^ dormitory, will also be built, at a cost of $40,000. It will provide for 
from 175 to 200 students. David A. Brodie, a graduate of the college, has been 
chosen superintendent of the substation at Puyallup, which has been opened at 
State expense. 

Agricultural College and Experimental Farm for Nova Scotia.— An act 
passed at the last session of the provincial legislature authorizes the purchase of 
land for an agricultural college and experimental farm and the erection of suitable 
buildings, appropriating $20,000 for the purpose. The college will take the place of 
the provincial agricultural school at Truro and the horticultural school at Wolfville. 
The grant for the maintenance of the horticultural school is to be discontinued with 
the establishment of the new institution. The agricultural school building at Truro 
was destroyed by fire in March, 1898, and considerable opposition has developed to 
the; establishment of the college at that place. Its location has not yet been decided 
upon, but there is said to be a tacit understanding that it will be located in Kings 
County, in the western part of the province. The old agricultural school aimed to 
provide courses of instruction for farmers’ sons, a general science course for the 
normal-school pppils, and to train agricultural teachers, who would receive $100 a 
year additional from the government for teaching elementary agricultural science 
in the public schools. The work of the new agricultural college is to be confined to 
courses in agriculture for farmers’ sons, and a science school for the teaching of 
science to the normal-school pupils is to be established at Truro, where the normal 
school is located. It is expected that the new institution will be more strictly an 
agricultural school than a college. 

1000 



EXPERIMENT STATION RECORD. 

VoL. X. Xo. 11. 


Educatioual institutions receiving the benefits of the acts of Congress 
of July 1,1862, and August 30, 1890, are now in operation in all the 
States and Territories except Alaska. The total number of these insti¬ 
tutions is 04, of which 01 maintain cx)urses of instruction in agriculture. 
The aggregate value of the permanent funds and equipment of the 
land-grant colleges and universities in 1898 is estimated to be as 
follows: Land-grant fund of 1862, $10,170,649.99; other land-grant 
funds, $1,204,234.44; other 2 )ermaneut funds, $11,816,258.16; land grant 
of 1862 still unsold, $3,838,219.48; farms and grounds owned by 
the instituiions, $6,046,500.10; buildings, $15,185,476.95; a 2 )paratn 8 , 
$1,916,227.85; machinery, $1,383,137.14; libraries, $1,634,190.25; mis¬ 
cellaneous equipment, $1,765,243.19; total, $53,632,852.25. The income 
of these institutions in 1898, exclusive of the funds received from the 
United States for agricultural experiment stations ($720,000), was as 
follows: Interest on land grant of 1862, $645,546.28; interest on other 
funds, $578,007.38; United States ai)propriation under act of 1890, 
$1,108,610.38; State appropriation (annual or regular), $1,827,924.51; 
State approiiriation (occasional), $533,794.98; tuition fees, $480,847.32; 
incidental fees, $146,458.72; miscellaneous, $679,130.93; total, $6,008,- 
379.20. The value of the additions to the permanent endowment 
and equipment of these institutions in 1898 is estimated as follows: 
Permanent endowment, $1,424,277.64; buildings, $851,481.75; library, 
$105,661.11; apparatus, $132,111.90; machinery, $123,477.63; miscella¬ 
neous, $167,336.53; total, $2,796,350.97. The number of persons in the 
faculties of the colleges of agriculture and mechanic arts were as follows: 
For prei)aratory classes, 264; for collegiate and special classes, 1,564; 
total, 1,722. In the other departments the faculties aggregated 889, 
making a grand total of 2,611 i)ersons in the faculties of the land-grant 
institutions. The students in 1898 were as follows: (1) Uy classes— 
preparatory, 6,693; freshmen, 6,016; sophomores, 4,202; jpniors, 3,216; 
seniors, 2,506; special, 4,526; post graduate, 878; total, 31,658. (2) By 
courses—agriculture, 4,181; mechanical engineering, 2,797; civil engi¬ 
neering, 1,504; electrical engineering, 1,698; mining engineering, 554; 
architecture, 411; household economy, 1,298; veterinary science, 449; 
military tactics, 8,952. The graduates in 1898 were 2,328, and since the 
organization of these institutions 34,168. The average age of graduates 
in 1898 was 22.1 years. The total number of volumes in the libraries 
was 1,221,226. The total number of acres of land granted to the States 
under the act of 1862 was 9,559,241, of which 1,241,686 are still unsold. 
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Agricultural experiment stations are now in operation under the 
act of Congress of March 2,1887, in all the States and Territories. 
Agricultural experiments have been begun in Alaska with the aid of 
national funds, and an exi>eriment station is in operation in Hawaii 
under private auspices. In each of the States of Alabama, Connecti¬ 
cut, New Jersey, and New York a separate station is maintained 
wholly or in part by State funds, and in Louisiana a station for sugar 
experiments is maintained partly by funds contributed by sugar 
planters. Excluding the branch stations established in several States, 
the total number of stations in the United States is 54. Of these, 
52 receive the appropriation provided for in the act of Congress 
above mentioned. The total income of the stations during 1898 was 
$1,201,921.17, of Avhicli $720,000 was received fioni the National Gov- 
ernipent, the remainder, $481,921.17, coming from the following sources: 
State governments, $341,097.94; individuals and communities, $177.20; 
fees for analyses of fertilizers, $54,977.30; sales of farm products, 
$05,356,25; miscellaneous, $20,312.48. In addition to this, the Office 
of Experiment Stations had an appropriation of $35,000 for the 
l)ast fiscal yenr, including $5,000 for the Alaskan investigation. The 
value of additions to equipment of the stations in 1898 is estimated 
as follows: Buildings, $10!),851.65; libraries, $11,700,73; apparatus, 
$19,195.43; farm implements, $10,800.27; live stock, $13,151.33; mis¬ 
cellaneous, $11,972.97; total, $176,469.41, 

The stations employ 669 persons in the work of administration and 
inquiry. The number of officers cngagld in the different lines of work 
is as follows: Directors, 75; chemists, 118; agrirailturists, 71; exi)erts 
in animal husbandry, 10; horticulturists, 77; farm foremen, 29; dairy¬ 
men, 21; botanists,50; entomologists, 40; veterinarians, 26; meteorolo¬ 
gists, 20; biologists, 11; physicists, 11; geologists, 6; mycologists and 
bacteriologists, 19; irrigation engineers, 7; in charge of substations, 15; 
secretaries and treasurers, 23; librarians, 10, and clerks, 46. There 
arc also 21 persons classified under the head of ‘‘miscellaneous,” includ¬ 
ing superintendents of gardens, grounds, and buildings, apiarists, 
herdsmen, etc. Three hundred and five station officers do more or less 
teaching in the colleges with which the stations are connected. 

During 1898 the stations iiublished 406 annual reports and bulletins. 
Besides regular reports and bulletins, a number of the stations issued 
press bulletins, which were widely reproduced in the agricultural'and 
comity papers. The mailing lists of the stations now aggregate half a 
million names. Correspondence with farmers steadily increases and 
calls upon station officers for public addresses at institutes and other 
meetings of farmers are more numerous each year. The station officers 
continue to contribute many articles on special topics to agricultural 
and scientific journals. A number of books on agricultural subjects, 
written by station officers, have beqn published during the past year. 



RliCKNT WORK IN AORlCUl/rURAL SCIENCE 


CHEMISTBT. 

Methods for detecting adulterations of bone superphosphates 
'with other superphosphates, F. DuroNT {Bui. Assoc. Chim. Suer, 
€< Distill., ]6 {18U8-99), No. 8,pp. 7fi7-7Tl ).—A smnniary ami criticism 
of the methods submitted in competition for the prize of 1,600 francs 
offered by the Federation of Italian Agricultural Syndicates. The 
competitors inclmled 4 Americans, 3 Frenchmen, 2 Italians, 1 Swiss, 
and 1 Austrian. The i)rize was awarded to H. Lasue, who submitted 
a detailed chemical and microscopical method for the purpose. Among 
those who submitted methods were A. 1*. Jlryant (E. S. J{., 8, p, 283), 
H. A. Huston, and F. Martinotti (E. S. R., 10, p. 210). 

Estimation of pentoses, A. (Ibi^uoibe and E. Gabpiaux {Bui. 
Assoc. Beige Chim., 12 {1898), pp. 143-151; abs. in Analyst, 21 {1899), Feb., 
p, 39 ).—The authors give an account of their investigations on different 
methods for determining pentoses, including the phenylhydrazin and 
phloroglucin methods. In the gravimetric phenylhydrazin method 
they found a small error due to the slight solution of the hydrazone 
in the wash water. To obviate this they devised a gas gravimetric 
process in which the nitrogen in the phenylhj’drazin is determined 
before and after the precipitation, and the difference calculated into 
the amount taken up by the furlurol. For the determination of nitro¬ 
gen in the phenylhydrazin from 4 to 4.5 gm. was dissolved in 2.50 cc. of 
water, 25 cc. of the solution mixed with 20 cc. of cojicentrated hydro¬ 
chloric acid, boiled for several minutes to remove the air, and intro¬ 
duced while hot into a Schloessiug apparatus containing 25 cc. of a 20 
per cent solution of copper sulphate and a little hydrochloric acid. 
The determination was made in the usual way. 

For the precipitation of the furfurol 81.5 gm. sodium chlorid was dis¬ 
solved in about 400 cc. of water, 2 droi)s of acetic acid added and a 
ijuantity of furfttrol not exceeding 0.6 gm. After the addition of an 
aqueous solution of phenylhydrazin (4 to 4.5 gm. in 250 cc.) the liquid 
was made up to .500 cc. and shaken for at least an hour. The filtrate 
was at once mixed with hydrochloric acid, which was found to prevent 
the decomposition of phenylhydrazin acetate. It was then boiled to 
expel the air, and 200 cc. containing 20 cc. of hydrochloric acid, was 
used for. determining the nitrogen, in Sohloessing’s apparatus, this 
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being deducted from the amount found in the first determination. The 
result multiplied by the factor 3.429 gave the amount of furfurol. 

In 7 analyses of furfurol by this method the percentages found varied 
from 99.4 to 102.4, the average being 100.5 per cent. 

Contributions on the chemistry of tobacco: II. The determi* 
nation of the nonvolatile organic acids in tobacco, B. KissLiNa 
{Ghem. Ztg.j 23 {1899)^ No, —This deals with the method and 

results of the determination of oxalic, citric, and malic acids in difter- 
out kinds of tobacco. The results obtained are given below: 

Oxalic, citric, and malic aoidn in different kinds of tobacco. 


1 Havana. ' 

Brazilian. 

Sumatra.' Virginia. 

i Seeil leaf. 

1 

rfalzer. 

Mace- i 
donia. ^ 


Percent. 

Percent. 

Percent. Percent. 

j Percent. 

Percent. 

""1 

Per cent. 

Oxalin acid ... 

. 2. OH 

\ 3.05 1 

2.50 1.80 

1 0.90 

1.74 

3. 72 

Citric n^'id.... 

.. 5. 32 

T). 90 

6. 40 2. 81 

H.73 

20 1 

0.5.5 

Malic acid .... 

. .... 3. 49 

3.56 1 

i 

4. 95 6. 20 

1 4.72 

10.40 

1 

3. 78 


UoADia. 


'er cent. 
2.20> 
i.«a 

8. Oft 


The averages for these acids ate given as follows: Oxalic 2.28, citric 
5.75, and malic 5.65 per cent. 

Dictionary of industrial chemistry, A. M. VirxoN and P.Guiciiard 
de chimie industnelle, Paris: B, Tignol, 1899, Vol, No. 19), 

A treatise on quantitative chemical analysis by electrolysis, J. Riban ( Tt^aite 
Wanahfsechimique qnanlitatire par Electrolyse, Paris: Masson et Cie., 1899,pp. VI 4 - $04,. 
fiffs. 90), 

Methods of analysis adopted by the experiment stations of Belgium and 
Holland, F. Hollemann (Landw. Vers. JStat., ol (1899), No. 4-5, pp. .5^77-565).—The 
methods have been jirevioiisly noted (E. S. R., 10, p. 304). 

Questions which arise in the analysis of potashes, Lacomue (Bui. Assoc. Chim. 
Suer, et Distill., 10 (1899), No. 9, pp. 894-907). 

On the unreUability of Bottcher’s method for determining citrate-soluble 
phosphoric acidin Thomas slag, M. l*ASSON(J^^«cAr. Angew. Chem.,1899,No. l,p. 3). — 
The author fouinl this method (E. S. R., 10, p. .310) to give results one-half per rent 
higher than those obtained with the molybdic method. This error is ascribed to the 
presence of silica in the i)recipitate. 

On the insoluble residue from the treatment of Thomas slag with Wagner’a 
solution, M. Passon (Ztsohr. Angew, Chem., 1898, No, $l,pp.489, 490). —The residue, 
carefully washed with water, alcohol, and ether was submitted to analysis. It was 
found that the phosphoric acid was still dissolved to a considerable' extent by citrate 
solutions. Tlie phosphoric acid of the tine meal was more soluble than that of the 
coarse slag, but when the coarse portion was ground tine, the phosphoric acid was 
as soluble as in the unsifted meal. 

On the determination of phosphorus and sulphur in plants and in their ashes,. 

M. Berthklot (Compt. Bend. Acad. Soi. Pans, 128 (1899), No. 1, pp, 17-2$; ahs. in Rev. 
Sci. [Paris'], 4. 3fr., 11 (1899), No. 2,p. 51). —^The ordinary methods of determining 
these substances, by cautious incineration or prolonged digestion in concentrated 
nitric aci<l, are stated to be very inaccurate. A much more exact method was found 
to be incineration in oxygen in a calorimeter, the gases produced being conducted 
through a long column of sodium carbonate heated to low redness to prevent loss by 
volatilization. 

On the presence and determination of chlorin in plants^ M. Brrthelot (Compt, 
Men^* Aipa4* 8ci. Paris, 128 (1899), No. 1, pp, 23-26). —The method of determining 
phosphorus and sulphur described above was used successfully in the determination 
of chlorin. 
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Testing butter for foreign fats, R. Wollny, (Oeaterr, Chem. Ztg., 2 {1899), No. 
pp, 124-126 )»— A quite general paper on this subject, presented at the Third Inter¬ 
national Congress of .Applied Chemistry, 1898. 

The determination of lactic acid, F. Ulzbr and H. Seidel (Monainh, Chem., 
(1898), p. 138; aha, in Ztaohr, Analyt Chem,, 38 (1899), No, 1, p, 68), 

The direct analysis of sugar beets by digestion in water in the cold, J. Zam- 
ARON (Bul, Aaaoc, Chim, Suer, et Diatill., 16 (1899), Xo, 9, pp, 885-887; aha, in Sucr„ 
Tnd., 53 (1899), No, 15, pp, 449-453), 

Determination of mercury in grapes, wine, lees, and marc, L. Vigmon and 
Hahrillot (Compt, Mend, Acad. Sci, Faria, 128 (1899), No, 10, pp, 613-615). 

The determination of mercury in products of vines treated with mercurial 
solutions, L. Vignon and J. PERRAri) (Compt, Mend, Acad. Sci, Paris, 128 (1899), No, 
IS, pp, 830-833; Rev, Sci, [Paris], 4, aer,, 11 (1899), No, 14, p. 439). 

Determination of nitrites in water, D. de Paepk (MuI, Aaaoc. livhje Chim., 72 
(1898), p. 98; aha, in Jour, Soc, Chem, Tnd,, 17 (1898), No, 9, p, 875), 

On the analysis of water for chemical purification, L. Vignon and Mkunirr 
(Compt, Mend. Acad, Sci, Paris, 128 (1899), No. 11, pp, 683-686 ),—De8cri!)e8 method 
for the determination of the free and partly combined carbon dioxid and of the 
amount of sodium carbonate necessary to transform the chloride and sulphates 
present. 

A contribution to agricultural chemistry — cardamoms, H. B. Yardlky (Chem, 
Neiva, 79 (1899), No, 2051, p, 122), —An analysis of the ash of (;ardamom seeds (with 
husk). 

The chemistry of sassafras, C. Klkber (Amer. Jour. Pharm., 71 (1899), No. 1, pp. 
27-32; aha. in Tech, Quart., 12 (1899), No, 1, Mev. Chem., p, 22 ),—Principally a 8tu<ly 
of the essential oils. 

The solanin content of potatoes; and a reliable reaction for the detection 
of the alkaloid, Banes (Ztachr, Angviv. Chem,, 1899, No, 5, pp, 99, loO; aha. in. Jour, 
Soc, Chem, Tnd,, 18 (1899), No. 3, p, 301). 

On solanin, P. Cazeneuvk and P. Breteau (Compt.' Mend. Acad. Sci, Paria^ 122 
(1899), No. 14, pp, 887-890), 

Sumac and its adulterants, M. O^Callaghan and .T. Randaij. (Jonr. Soc. Chem. 
Tnd., 18 (1899), No. 2, pp. 105-107). 

The chemical balance of an intensive farm, .1. Krnotte and G. Semal (TJ/ng, 
Agr. (iemhloux, 9 (1899), No. 8,pp. 476-481), 

A new form of potash bulb, AV. C. Anderson (Jour. Soc. Chem. Tnd., 18 (1899), 
No. 2, p. 119, fig, 1). 

A serviceable generator for hydrogen sulphid, W. P. Bradley (Amcr. Chem, 
Jour., 21 (1899), No. 4, jjp. 370-376, fig. 1). 

An apparatus for evaporation in vacuo and under pressure, A. (ia\vai.owskc 
(Ztachr, Analyi, Chem., 38 (1899), No. 1, pp. 30, 31, fig, /). 

A sterilization apparatus for the laboratory, J. Hausser (liul, Soc, Chim, Pans, 
3. aer,, 21 (188.9), No. 5, pp, 250-263, fig, 1). 

The lighting of laboratories and the heating of apparatus by carburetted ain 
C. Masson (VIng, Ayr, Gemhloux, 9 (1899), No, 8, pp. 481-483, fig, 1). 


BOTANY. 

Experiments in range improvements, J. (t. Smith (U. 8. Dept 
Agr., Division of Agrostology Giro. S,pp. 5, Jig. 1 ).—The general deprecia¬ 
tion in the stock ranges of the Southwest and the reasons therefor are 
pointed ont. Experiments have been undertaken by the Division at 
two points in Texas to determine tlie most practical and economical way 
of treating natnral pastures in order to again cover them with nativo 
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grasses or with better 8i>ecies from other regions. The plan of the 
exi)erinient is as follows; 

Pasture No. 1.—No treatment except to keep stork ort’ until June 1, pasturing the 
balance of the season. 

Piisture No. 2.—Cut with a disk harrow and koi>t stock off untilJuue 1, pasturing 
the balance of the season. 

Pastures Nos. 3 and 4 (40 acres each).—Grazed alternately, the stock being changed 
from one pasture to another every 2 weeks, thus jillowing the grasses a short period 
for recovery after each grazing. 

Pasture No. 5.—No treatment except pasturing until .June I and keeping stock off 
the balance of the season. 

Pasture No. 0.—Left as a ch<‘ck, without any treatment whatever except to keep 
stock off during the first season. 

Piisture No. 7.—Dragged witli an ordinary straight-toothed harrow and stock kept 
off during the first season. 

Pasture No. 8.—Diskeil and stock kept off during the first season. 

Although sufficient datii is not available for definite statements, the 
outlook for an increase in the quantity of grass on these overstocked 
pastilles is encouraging. During the succeeding seasons experiments 
will be made as to the jiracticability of sowing alfilaree, burr clover, 
llokbara clover, alfalfa, sorgbiim, and other wild and cultivated grasses 
and forage idauts directly on the sod without further treatment than 
to keep the stock off during at least the first year. 

It is the expectation to carry on these experiments for at least 3 years, 
at the end of whicdi time definite results are hojied to be secured which 
will enable stockmen to decide the best method of restoriug their 
pastures. 

On the development of the plumule and radicle of rice seed 
with various quantities of water in the germinating medium, T. 

Yokoi {Imp, Vniv. Col, Agr, | Tokyo] BuLj Vol, 3^ Xo, /J, pp. d8JiJ-487j 
j)l8,J2 ),—On account of the iiractiee of covering rice fields with water 
to facilitate germination, the author has made a study of the effect of 
such treatment on the development of the plant. Kice was grown in 
sand cultures to which various amounts of water were given, and the 
effect on the development of the plumule and radicle was noted. 
When allowed to germinate under water, the ])luimile develops 2 or 3 
days before the radicle, while when the quantity of water contained in 
the sand is considerably less than saturation, the radicle develops 
before the idumule. When the percentage of water falls below 27, 
germination is retarded, and with it the development of the seedling. 
It was alsa observed that the radicle when surrounded with an abun¬ 
dant supply of water bore few or no root hairs. These observations 
have an important bearing on the development of plants, and it is sug¬ 
gested that iu irrigating rice fields after sowing, only sufficient water 
foi the saturation of the soil should be admitted until the seedlings 
have established themselves by their rootlets. 

Oqk absorption of carbohydrates by rootSj J. Laurent {GompU 
Acad. Sci. Paris^ 127 {1898\ No. 20^ pp. 786^ 787 ).—In a pi'evious 
note (B. S. B., 9, p. 724) the author has shown that the roots of manse 
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are capable of absorbing and utilizing glucose and invert sugars. The 
cultures were made in sterile liquid media and served to show under 
the conditions of the experiment that maize will grow for several 
weeks in an atmosphere deprived of carbon dioxid. Checkjalants cul¬ 
tivated without glucose under bell jars gained little or nothing in dry 
weight during the experiment. In darkness and the presence of glucose 
the increase in dry weight of maize i)lants was considerably less than 
in the light, although still appreciable. Maize, as is shown, is able not 
only to reduce sugars but also saccharose, dextrin, and starch. The 
roots of wheat, maize, and i)eas are able to invert cane sugar sufficient 
for their necessities. The digestion of dextrin and starch by the roots 
of maize takes place slowly, and only very small quantities of glucose 
can be recognized in the culture; nevertheless these two substances 
may be taken up in appreciable quantities, two plants of maize having 
consumed in .‘U days about 0.5 gm. of starch. 

Following the same system of sterile cultures, the author shows that 
glucose may be absoibed b> the roots of diflerent plants and serve 
directly for synthesis of starch. Plants of mercury, i)eas, common 
groundsel, tropjcolum, and sunllower weie grown for some time in dis¬ 
tilled water in darkness until their starch was in-cd up. Their roots 
were then placed in a solution of glucose and exposed to sunlight in 
an atmosj)here deprived of carbon dioxid. After (> hours at a tem¬ 
perature from 20 to 25o G. the leaves were found rich in starch, while 
the check idants in distilled water did not coTitain any. Similar results 
were obtained with ivy, calendula, and round leaved mallow by simply 
watering the soil in which the plants were grown with a solution of 
glucose. 

Ill the different expeiiinents it was observed that the starch first 
appeared iu the cells surrounding the stomata, and in these cells it \vas 
last to disappear iu the darkness. 

Summing up his conclusioiis, the author states that from his studies 
there must be two methods of carbon assimilation—one the ordinary 
chlorophyll function and the other the absorption of certain chemical 
compounds after their digestion by the roots. This last method is 
entirely distinct from tlie carbon nutrition of fungi and i>lants without 
chlorophyll. 

Investigations on the carbohydrate reserve material in bulbs 
and tubers, Lecleko du Sablon {Eec. Oen. BoU^ 10 \1898)^ JTo. 
pp. 353^69; 118^ pp. 385^03; 119, pp. 447-^82; 120, pp. 519-^38, Jiffs. 
13). —Studies are reported on the carbohydrate reserve material iu the 
bulbs and tubers of Ophrys arani/era, tulip, hyacinth, lily, colchicum, 
potato, Ranunculus hulbosus, arum, iris, Ficaria ranunculoides, arti¬ 
chokes, dahlia, ouion, asphodel, and Stachys tuherifera. For the most 
part the reserve organs studfed are biennial. During the first year 
they form their reserves for utilization during the second year, and 
]i)etween these two periods there is a resting stage. 

Among the plants investigated it was found that the carbohydrate 
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reserve material in tbe tubers of tbe potato, rhizomes of arum and iris, 
and the tubers of coicbicum, and Ranunculus consists almost entirely 
of starch. Dextrin and sugar were present, but in very small quantities. 
In the tubers of Ophrys, the bulbs of lily, tulip, and hyacinth the 
reserve material consists of starch mixed with dextrin, or a mucilagi* 
nous substance more or less soluble in water. In the tubers of Ficaria 
the reserve consists of starch, dextrin, and nonreducing sugars. In the 
dahlia, which may be compared with the tulip bulbs, the starch is 
replaced by inulin and the dextrin by levulin. In the artichoke inulin, 
levulin, and nonreducing sugars are present. In the onion and asphodel 
mixtures of reducing and nonreducing sugars form the greater part of 
their reserve material. 

In the reaction which takes place in the using up of the reserve 
material by the plant the starch is transformed into dextrin, then into 
nonreducing sugars, and later into reducing sugars. Dextrin is trans¬ 
formed into noiirediKungand reducing sugars. Inulin is reduced simi¬ 
larly to starch, but levulin takes the place of dextrin, and the last form 
present is levulose and not glucose. The carbohydrate materials are 
directly or indirectly transformed into reducing sugar or glucose, in 
which form they are assimilated, the only exception in the material 
studied being the reserve in Stachys. In this galactan is present and 
seems to be directly assimilable. 

The formation of the reserve material is much more complicated, 
since the action of diastases and the living i)rotoplasm must be con¬ 
sidered. It seems impossible to accelerate the formation of reserve 
material or to increase the proportion of intermediary products. The 
investigator must be content to establish the presence of compounds in 
the reserve organs from which the reserve material is formed. As an 
example, young tulip bulbs contain dextrin and nonreducing sugar. 
The sugar and afterwards the dextrin diminishes as the starch increases 
and from this it w^ould be concluded that sugar is transformed into 
dextrin and dextrin into starch, but this transformation so far has not 
Deen reproduced by experiment. In most of tbe other plants which 
have starch as reserve material similar observations can be made. The 
sugars, especially the nonreducing sugars and dextrin, generally pre¬ 
cede the formation of starch. On the other hand, in imtatoes and arum 
the young tubers do not contain much sugar or dextrin and here it 
seems possible that the starcli may be formed directly, or it may de¬ 
pend on substances other than sugar. Inulin and levulin are formed 
apparently ih a somewhat similar manner to starch and dextrin. The 
galactan of Stachys, which is directly assimilated, is also directly 
formed. 

The influence of mineral salts on the form and structure of 
jflants, 0. Dassonvillb {Rev. Gen. Boil, 10 {1898) j No. 109y pp. 15--25; 
llOjPp. 59-68; Illy pp. 102-124; 112ypp. 161-170; 113ypp. 193-199; lUy 
pp. 238-260; 115y pp. 289--3t 4; 116ypp. 335-344; and 117ypp. 370-380y 
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jpto. lOyJigs, :j; ahs. Bot OentbLj Beihefte, 8 {1898)^ Ko. 4-5jp. 291; CompU 
Bend. Acad. Sci. Paris^ 126 (1898)^ No. 11 j pp. 856-858; ,Bot. Ztg.y 2. Abt.^ 
57 {1899)^ No. 4, pp. 54, 55). —The influence of salts on the growth of 
plants was investigated in a number of ways. Plants were grown in 
distilled water and in Kuop’s solution (E. 8. R., 8, p. 744), and the 
external and internal characteristics of each plant compared. In a 
second aeries of experiments the effect of single salts was studied in 
the same way, comparisons being made with plants grown in distilled 
water and in Knop’s solution. The effect of the absence of different 
jsalts from the nutrient was also noted. The plants upon which most 
of the experiments were conducted were seedling lupines, beans, rye, 
oats, wheat, maize, flax, gourds, hemi), morning glory, castor bean, sun¬ 
flower, mustard, buckwheat, tomato, and young plants of the potato. 
For the most part, plants in the Knop solution grew well and flowered, 
while those grown in distilled water were much smaller and did not 
flower. The plants in distilled water remained alive as long as those 
grown in nutrient solutions, and in some cases longer, and the small 
amount of tissue developed by them was strikingly unlike the same 
tissues in the other plants in that it was differentiated to a greater 
degree. Plants in Knop’s solution were larger and more vigorous, but 
there was little differentiation of tissues. There was a lack in the 
development of cuticular, sceleriform, and ligneous tissues when the 
jdant was highly nourished. 

The difference in growth in distilled water and Knop solution of a 
number of plants may be shown. The roots of bean iflants grown in 
the nutrient solution were less lignified, and there was a great increase 
in vascular tissues as compared with plants grown in distilled water. 
In the sterns the vascular bundles were more numerous. The experi¬ 
ments with oats were similar in their results. The oat leaves in the 
nutrient solution possessed a greater number of nerves and a greater 
development of inesophyll. The maize plants grown in distilled water 
had no root hairs, while those in the Knop solution were abundantly 
supplied with them, the air spaces were increased, and the vascular 
bundles were augmented. Similar results were secured for most of the 
other plants with which the author experimented. In all there was a 
marked absence of ligniflcation when the plants were grown in nutrient 
^solutions. 

In the second part of the paper, in which the action of different salts 
on the growth of plants is reported, it is stated that magnesium sul¬ 
phate retards growth at first but later seems essential to the develop¬ 
ment of lupines, castor l^eans, and hemp. The retarding effect seems 
to be principally shown on the roots, the main root of the castor bean 
being atrophied. Potassium phosphate was found indispensable to the, 
growth of lupines, castor beans, rye, wheat, oats, gourds, and pine. 
In wheat and oats it favored root growth in proportion to the quantity 
present. Large amounts tend to prevent lodging in wheat and o«ats 



1010 


EXPERIMENT STATION RECORD. 


by iuduciug the ligiiiftcation of the central cylinder of the roots and 
the ineristem in the lower part of the stein. Of all the modifications 
brought about in different plants this is the most important from aa 
agricultural point of view. 

Potassium silicate did not prevent the lodging of oats. Its effect 
seems exerted principally upon the flower parts and leaves of the 
wheat, the leaves had a peculiar bright green color and were much more 
hairy. The salt induces the ligniflcation of the peripheral elements 
toward the top of the stem as well as in certain parts of the leaves. 

The action of nitrates was found to differ with different species. 
These salts were necessary for the growth of pine, although they 
retarded the root growth. They are eciually as essential for the Ipo- 
mopa although strongly injurious at first. Witli the lupines the early 
action of nitrates is advantageous, but later it is ])rejudicial to their 
best development. Potassium nitrate ik injurious to the growth of 
wheat, oats, and eggplants in iiroportioii to the quantity used. Cal¬ 
cium nitrate favors the development of tomatoes, while it retards the 
growth of pines. In soil cultures ainmonium nitrate and potassium 
nitrate were very favorable to the growth of hemp and buckwheat^ 
while sodium nitrate was injurious. It is said that nitrates, without 
regard to their base, give to leaves a special color which is doubtless 
due to the nitric achl. 

Although the potassium phosphate was found to decrease the ten¬ 
dency of cereals to lodge, this is apparently due to the phosphate, since 
Xmtasli as a base is said to favor cell division, and as a consecpience 
rapid growth, thus retarding lignilieation and favoring lodging. 
Sodium was found less ac^tive in inducing growth, but it hastens ligui- 
flcatioii of the lower i)art of the stem of cereals, i)reventing lodging. 
Calcium and magnesium were found to favor the growth of hemx> and 
buckwheat. Exx)eriments with the last two ])laiits, it is claimed^ 
showed the order of efliciency of the acids in the bases used to be 
nitric, x^hosjAioric, and hydrochloric. 

A series of plat experiments with buckwheat and hemp is also 
reported in which the effect of sodium and xmtassium chlorids, sodium,, 
jmtassium, and ammonium nitrates, calcium and magnesium sulphates, 
I)Otassium phosphate, ferric phosphate, and potassium oxalate on ger¬ 
mination, growth, and yield were tested. 

Sodium chlorid injured the idants in proportion to the quantity used. 
Potassium chlorid in proportion of 13.332 gm. per square meter favored 
germination^ while the oxalate was injurious. The potassium chlorid 
favored growth in the earlier stages, but later the same quantity 
bi^ame detrimental. The optimum quantity at the begiuuing of growth 
proved very injurious at the flowering period. Of the nitrates tested^ 
the sodium nitrate had an injurious effect on the growth of the buck¬ 
wheat, while the others favored it. The sulphates favored growth, and 
In the earlier stages the influence was proportionate to the amount 
u^d. 
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The potassium phosphate increased growth, while the ferric phosphate 
had some little influence in increasing growth, but in large quantities 
it caused a change in the color of the leaves. 

The effect of the salts on the dry weight of the plants is shown, and 
statements made relative to the effect of different quantities of each 
salt, the optimum quantity for plant growth being sought. 

The summary statements in the paper must not be considered as gen¬ 
eralizations, but to apply only under the conditions of the exi)eriments. 

Concerning the nitrogen nutrition of plants, L. Bichter [Landw. 
Vers. Staty 51 {1898)j Ko. 2-3^ pp. 221-211^ pi. 1). — The author reports 
an extensive series of experiments with i>eas, buckwlicat, mustard, and 
oats to study the effect of continual cropping upon the exhaustion of 
the soil nitrogen. The pots in the experiment each contained 3,600 grn. 
sand and 1,200 gm. garden soil, to which were added chemical fertili¬ 
zers. In one series nitrogen in the form of calcium nitrate was added. 
Series of sterilized and nonsterilized, inoculated and noninoculaced 
pots were arranged, and the results obtained with each of the three 
successive crops are shown in tabular form. 

Photographic representations are made of average plants of the third 
crop, from which it appears tlnat only the leguminous plants were able 
to utilize the free nitrogen of the air. An increase in the dry weight 
and the nitrogen was noticeable in each succ(^e<ling crop of peas, while 
with the nonlegUminous plants there was a loss of each in proportion to 
the decrease in assimilable nitrogen. There was an increase noticed in 
the nitrogen in the soil in some cases where nonleguminous plants were 
grown, which the author does not seem to explain. This increase was 
slight for the first crop and increased with successive seedings. The 
idauts did not seem able to utilize the nitrogen so stored. Where com¬ 
bined nitrogen in the form of calcium nitrate was added to the pots, in 
every case a loss was noted in the nitrogen balance at the end of the 
experiment. 

The accuracy of the experiments which showed a loss of nitrogen, 
where that substance was given the x^lants in an assimilable form, was 
further tested the succeeding season in experiments with oats and 
similar results obtained. Pots containing no other plants were allowed 
to become covered with various algm, and the nitrogen balance showed 
gains whether the experiment was conducted in light or darkness. 
Check pots without plants showed losses in every case. 

On the assimilation of nitric nitrogen and ammoniacal nitrogen 
by higher plants, Maz 6 (Compf. Bend. Acad. 8ci. Paris, 127 [1898), Xo. 
24, pp. 1031-1033). —The author conducted a series of experiments on 
the germination of peas, maize, and vetches grown in nutritive solu¬ 
tions to which were added various amounts of nitrate of soda or sul¬ 
phate of ammonia, to ascertain whether these plants possess the ability 
of assimilating ammoniacal nitrogen. A tabular report is given of the 
experiments with maize in which it is shown that ammonia can be 
absorbed and assimilated by the higher plants. 

20776—JTo. 11-2 
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Experiments on the efTect of Nitragin and inoonlation material 
upon lupines, W. Edler {Fiihling^s Landw. Ztg.j 48 (1899), Ko, 

22,23 ).—A report is giveu of pot experiments with lupines in which 
soil inoculation and Nitragin inoculation were compared with each 
other and with plants grown in pots which did not receive any inocu¬ 
lating material. Fifteen pots were filled with a light sandy soil free 
from lime, and all were equally fertilized with phosphoric acid and 
potash. Five pots were inoculated with Nitragin, 5 with soil-inocu¬ 
lating material from Dr. Salfeld, and the others remained as checks. 
The yield of the several pots is given, from which it appears that as 
compared with the yield of grain from the untreated pots the yield of 
grain from the pots which received Nitragin was 38.44 per cent greater^ 
and from those receiving the soil-inoculation material 10G.51 per cent 
greater. The yield of plants was increased 12,17 and 42.86 percent 
respectively. 

The same line of experiments was undertaken in the oj[)en field on 
clay soil. In this experiment the rows of yellow, black, white, sind 
blue lupines were grown across the field, the different rows receiving 
the different inoculating materials. Some differences were noted in 
growth, but the experiment only tended to more firmly establish the 
author in the opinion that when the mechanical and chemical con¬ 
ditions of the soil are not suited to the growth of lupines, no addition 
of lupine-inoculation material will materially increase the growth of 
those plants. 

Influence of bacterial soil on plant growth, E. Gain (Rev. 6in. 
Bot.j 11 (1899), No. 121, pp. 18--28 ).—After briefly reviewing the general 
subject of relation of soil bacteria to plant growth, the author gives in 
some detail a report of experiments conducted to test the efficiency of 
Alinit in promoting the growth of cereal and allied plants. The first 
series was conducted with flax, the plants being grown in pots con¬ 
taining garden soil. The results in these experiments showed that 
plant growth was increased in all those pots which had been inoculated 
with Alinit. 

Plat experiments were conducted in a similar manner with buck¬ 
wheat and flax. The buckwheat was grown in garden soil and the 
yield from the inoculated plats exceeded that of those receiving no 
inoculation material, the gain in seed being 7.6 per cent and in plapt 
12 per cent. The plat experiments with flax which were conducted in 
a siliceous calcareous soil showed similar effect due to the inoculation, 
the proportional gains being 11.4 per cent for the total weight of the 
plants and 9,3 per cent for the seed. 

The author states that under the conditions of these experiments it 
seems that Alinit exercises a very favorable effect on the total develop¬ 
ment of plants and also upon the amount of seed matured. 

Section of seed and plant introduction, 0. F. Cook ( U. S. Dept. Agr., Divieion 
of BoUmy Giro. 16. pp, 6 ).—^The recent transfer of this section to the Division of 
Bottoy, together with a change in the personnel of the Office, has made it desirable 
to supplement some of the details of the plans under which the work of plant IntrOf 
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daotiou i8 to be continued. The general purpose and methods of plant introduction 
haye been set forth In Bulletin 21 of the Division of Forestry (E. S. R., 10, p. 927). 

Meadows on moor soils of the royal forest domain Zehdeniok, L. Wittmack 
(Landw4 Jahrh,, $7 {1898), No, 3-4, pp, Fertilizer and culture tests were 

made and the growth of the different grasses and other meadow plants obserred. 
The results obtained in 1896 and 1897 are given in tables and discussed. Different 
species of grasses are briefly noted. 

Saltbush, J. ViLBOUCHKViTCH {Ann. Sei. Agron., 1898, II, No. 2, pp, 288-‘271).-^ 
A note on Atriplex aemihaccaium. 

Concerning the genua Phyllactinia, E. Palla {Ber. Dent, Bot. Geaell., 17 {1899), 
No. 2, pp. 64-72, pi. 1).—Phyllactinia berberidis n. sp. is described and studies are 
reported upon tlie haustoria of the genus. 

Influence of light on the development of some fungi, F. Grabnii z {Inaug. Dies., 
Leipaic, 1898, pp. 74; aba. in Bot. Ztg., 2. Aht., 67 ( fS99), No. 7,pp. 97-99). —Studies are 
reported on Pilobua microaporna and Coprinua ateroorariua. 

Influence of light upon the respiration of the lower fungi, R. Kolkw it/. {Jahrh. 
Wiaa. Bot., SS {1899), No. 1, pp. 128-166, pla. 2). —The effect of light upon molds and 
bacteria was investigated. 

Specific characters of Endomycea albicana, P. Vuillemin {Compt. Bend. Acad. 
Sci. Paria, 127 {1898), No. 17, j)p. 630-633). —The author claims the discovery of 
ascospores in this fungus and groups under the above name all the forms of O'idium 
albicana, etc. 

Contributions to the biology of pollen, B. Lidforss {Jahrb. Wiaa. Bot., 33(1899), 
No. 2, pp. 232-312). 

On the absorption of halogen salts of potassium by plants, £. Demoussy 
{Compt. Bend. Acad. Sci. Paria, 127 {1898), No. 20,pp. 771-774). —The author shows that 
colza is able to absorb through its roots considerable chlorin and broniin from the 
potassium salts containing them. A marked difference is noted between those plants 
which are able to absorb iodin and those not so constructed. 

On contaot irritability, A. J. Ewart {Ann. Jard. Pot. Buiienzorg., 15 {1898), No. 1, 
pp. 187-242, pla. 2, figa. 6). 

A contribution to the knowledge of the anatomy and physiology of water- 
aeoreting organs {Beiirdge zur anatomiachen und pliyaiologiachm Kenntniaa Waaaer 
aecernirender Organe. Stuttgart: M. von Minden, 1890, pp. 76, pla. 7). 

On the growth of root hairs and rhizoids, C. SpKOLOWA {Bui. Soc, Imp. Nat. 
J!fo8COti>, 1807, pp. 167-277, figa. 3; aba. in Bot. Centbl., 77 {1890), No. 8,pp. 274-276). 

Experiments with Alinit, J. Stoklasa {Deut. Landw. Preaae, 26 {1899), No. 2, 
p. IS). —The author defends his position relative to the efficiency of Alinit in aiding 
cereals to acquire free atmospheric nitrogen. The source through which the bac¬ 
teria are said to act are the carbohydrates iu the soil, the proteid material in the 
bacteria readily uniting with the carbohydrates and becoming available to the plant. 

Field experiments with Nitragin, O. Burchard {Landw. Wchnbl. Schleawig* 
Holatein, 49 {1899), No, 12, pp. 200,201). —Reports the advantageous employment of 
Nitragin both as a soil and seed inoculating material for Vida aatira dura when 
grown with oats. Gains from 25 to 124 per cent are reported. 

Light a factor in sugar production, H. A. Wbuer {Jour, Amer. Chem. Soo., 21 
{1899), No. 1, pp, 63-59). —Data collected from the history of beet and sorghum cul¬ 
ture in the United States are reported to show that the sugar content of the plant 
is dependent upon the amount of direct sunlight received, and hence that this factor, 
should be taken into consideration in determining the climatic conditions most 
favorable for beet growing. 

Influence of the mode of nutrition on the evolution of plants, P. A. Danobard 
{Botaniate, 6. aer,, 1898, No, 1, pp, 1-63),—The origin of the differentiation between 
animals and plants is said to be a difference in the mode of nutrition* 

Crossbreeding wheat, L. Broekema ( Orgaan Vet. Oudloer. BijJca. LanJbouwaeltodl, 
11 {1899), No. 128, pp. 34-37, pla. 3). —A description of the methods and results of 
crossing severid varieties of Dutch wheat with Bqaare<*head wheat. 
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FERMENTATION—RACTERIOLOOY. 

Potato as a culture mediunii with some notes on a s]nithesized 
substitute, E, F, Smith (Proc^Amer, Assoc, Adv, 8ci,, 47 (1898), pp, 
411,412). —After discussing some of the advantages and disadvantages 
of potato as a substratum for the growth of fungi and bacteria, the 
author states that he considers it a very useful substance which should 
not be discarded. lie further describes a synthesized medium which 
he has found free from many of tlie objections urged against the potato, 
while possessing most of its good qualities. It consists of potato starch 
combined with a modified Uschinsky solution. The methods for prepa¬ 
ration of this medium, which the author has designated as nutrient 
starch jelly,” are fully given. It is stated that many organisms which 
previously made only very-feeble growth, in this medium grow exceed¬ 
ingly well. This medium possesses excellent keeping qualities and is 
well adapted to the long-continued growth of many organisms, both 
fungi and bacteria, and is said to be particularly valuable for studying 
the diastatic action of various bacteria, some of which grow luxuriantly 
and convert starch into sugar very rapidly, while others make very feeble 
growth, being able to convert starch with the greatest difficulty. 

Which forms of carbohydrates are required by denitrifying 
organisms for their vital processes? J. Stoklasa (Ztschr, Landiv. 
Versuchtv. Oesterr., 1898, p. 371; abs. in CItem. Ztg., 22 (1898), Ao. 99, 
Repert.,p, 315). —The author’s experiments indicate that xylan, which 
with other furfuroids occurs abundantly in straw and manure, when 
hydrolyzed to xylose furnishes the most natural and favorable carbo¬ 
hydrate food for denitrifying organisms. Arabinose is not so well suited 
to these organisms as xylose. The author made experiments with differ¬ 
ent carbohydrates in vegetation pots inoculated with Bacillus denitriji- 
cans. On all pots receiving glucose the yield of oats was normal, while on 
those receiving xylose the yield was almost a fourth less than in case of 
pots which had received nitrate of soda and superphosphate. The 
results on the pots to which arabinose had been applied were prac¬ 
tically the same as with those receiving glucose. 

Very different results were obtained in exi)eriment8 with organisms 
which produce ammonia in the soil. Soils which were inoculated with 
Bacillus megatherium and B. mycoides in the presence of nitrates and 
xylose gave a higher yield of oats than those which had not been so 
inoculated. The author suggests that this was due to the reduction of 
the nitrate to ammonia and the thereby increased capacity of the soil 
for fixing 'the free nitrogen of the air. The fact that soils rich in 
furfuroids, esi;)ecially xylan, contain only traces of nitrates is believed 
by the author to be due to biochemical action in the soil which quickly 
reduces the nitrates to ammonia. There is a large number of organisms 
which reduce nitrates and nitrites to ammonia. 

A report on bacteriological investigations of the fermentation 
of tobacco, J. H.Ybrhout (Teysmannia, 9 (1898), JSFo, 2-3,pp. 118-144; 
abs. in Oentbl. Bakt. u. Par., 2. Abt., 4 (1898), N’o. 20, pp. 778, 779).-^ 
The author gives a preliminary report on his investigations of the 
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micro-organisms of tobacco iermentatiou. Since tobacco is said to be 
fermented at temperatures ranging from 50 to 60® 0., the investigation 
was confined to organisms living at this temperature. By means of 
agar plates cultures were made from fermenting leaves and at about 
50=^ temperature colonies were developed. These were principally of a 
single species; although others were present, they were not constant. 
The species isolated from the fermenting tobacco leaves is a biicillus of 
the subtilis group and is spore forming. It is 2.4 jn in length and 0.5 
pi in diameter. It grows readily upon agar, nutrient gelatin, liquefy¬ 
ing the latter, and in bouillon and tobacco decxiction. Its optimum 
temperature for growth was about 50^, although it remained living at 
room temperatures. Upon proteid media it forms ammonia. The 
investigations are to be continued and the bacterial tiora of tobacco 
leaves before and during fermentation fully studied. 

Experiments with wine ferments in France {Gard, Chron.j3,ser., 
23 {1898)^ No, 610^ pp, 171-176 ),—The use of wine ferments by the wine 
growers of France has been a subject of considerable earnest investiga¬ 
tion, and it is asserted that the quality of many wines can be improved 
by the use of the proper ferments. Brief (luotations are given from 
consular and other publications showing the method of employing the 
ferments. The directions for preparing the ferments are given, and it 
is stated that 1 liter of select ferment is used with the juice of from 
40 to 50 lbs. of grapes for every 1,600 gal. of must. If properly made, 
the yeast ferments and is ready for use in 50 to 60 hours after beginning 
the prei)aration. 

On the presence in germinating barley of a ferment capable of 
dissolving pectin, E. BouRCiiiELOT and H. Herissky (Compt, Rend. 
Acad. Sci. Paris, 127 {1898), No. 3, pp. 191-191 ),—The authors report 
the x)resence in germinating barley of a diastase, which they have sep¬ 
arated by drying the germinating barley at a temi)erature of from 30o 
to 350 0. The barley is then ground and macerated for 12 hours in 
chloroform water, after which it is allowed to settle, removed, filtered, 
and precipitated with alcohol. The precix)itate is collected on a filter, 
rapidly washed with alcohol and afterwards with ether, and finally dried 
in a vacuum. Numerous experiments are rex^orted in which this sub¬ 
stance was shown to reduce x>ectin, and the authors state that on 
account of the lack of information concerning soluble ferments no x^os- 
itiye demonstration can be made, yet it is believed a tenable hypothesis 
that germinating barley contains a diastase somewhat similar to amy- 
lose and trehalose, which is capable of reducing the x>ectin found in 
gentians. 

Concerning some of the less known important functions of 
micro-organisms, 0. Wehmer {Chem. Ztg., 22 {1898)^ No. 103, pp.l079- 
108^).—After briefly reviewing some of the more common forms of fer¬ 
mentation brought about by bacteria and fungi, the author enumerates 
a number of the less common ones, briefly describing the processes 
taking place. Among those mentioned are Maercker’s acid method 
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of Starch manufacture, Vdlker’s method of starch making, the pnriflca* 
tion of boneblack in sugar refining, tannin fermentation, the fermenta¬ 
tion of opium, the fermentation of beans when prepared somewhat 
like sauerkraut, the bacterial purification of city sewage, the micro¬ 
organisms present in white-lead manufacture, and the fermentations 
which take place in the manufacture of various dyes and coloring stuffs. 

Report of the agricultural bacteriological laboratory at St. Petersburg for 
1897, A. Thkoktistov {Rev, in Selak. Khoz. i Lyeaov., 190 {1898)^ No,8jpp.325-S5S '),— 
The scientific activity of the laboratory Teas devoted to the following investigations: 

(1) Scientific investigations on the biology and classification of niice>killingbacteria; 

(2) investigation on the infiuenco of metals on bacterial cultures; (3) investigations 
on sterilizing nutritive media; (4) workin pathological anatomy; (5) investigation 
of the conditions of the progressive decrease of the virulence of the bacterial cul¬ 
tures; (6) determination of the absolute virulence of various mice-killing microbes; 
(7) investigation on chicken cholera, and (8) investigation on new nutritive media.— 
P. FIREMAN. 

Some little-used culture media which have proved valuable for the differen¬ 
tiation of species, E. F. Smith {Proc, Amer, Aaaoc. Adv, Sci,t 47 (lS98),pp, 412^ 413), — 
The author recommends especially the following media for differentiation of various 
species of organisms: Uschinsky^s solution; tubes of standard nutrient agar with 
addition of 10, 20, and 30 per cent of grape sugar; the same with 10, 20, and 30 per 
cent of cane sugar; nutrient starch jelly with and without various sugars, alcohols, 
etc.; cylinders of cocoanut flesh in distilled water; cylinders of white or yellow 
turnips in distilled water; cylinders of carrot in distilled water; cylinders of white 
sugar beet in distilled water; potato cylinders standing in several cubic centimeters 
of distilled water (for prolonged growth); the extension of tests with fermentation 
tubes so as to include also, in addition to the three sugars iu common use—viz, grape, 
cane, and milk—the following substances: Fructose, galactose, maltose, dextrin, 
mannite, and glycerin. 

The mineral constituents of the tubercle bacilli, £. A. db Schweinitz and 
M. Dorset {Jour, Amer, Chem, Soc.j 20 {I898)y No, 8,pp, 618-620), —Analysis of the ash, 
with comments. 

Bacillus luteus sporogenes, K. F. W. Smith and J. L. Baker {Centbl, Rakt, u, 
Par,j2, Aht,f4 {1898), No, 21, pp, 788, 780, figs, 2 ; aba, in Jour, Roy, Micros, Soc, [Lon¬ 
don^, 1890, No, l,p, This bacillus has been separated from 2 different samples of 
beet sugar. It is a long, endosporogeuous bacillus, growing with great rapidity in 
all the ordinary artificial nutrient media, with the formation of a yellow pigment. 

On the mode of action of Bacillus subtilis in the phenomena of denitrifica¬ 
tion, A. Fichtknholz {Compt, Rend, Acad, Sci, Pane, 128 {1899), No, 7,pp. 442-445), — 
It was found that in presence of air at a temperature of 38 to 39^ Bacillus subtilis 
developed in an artificial solution which contained nitrogen only iu the nitric form. 
Under these conditions ammoniacal feiTuentatiou takes place, the quantity of 
ammonia formed varying Avith the different phases of fermentation. When the 
maximum was reached the evolution began to decline. 

Vinegar bacteria, W. Henneberg {Ztachr, Spintnsind,, 21 {1898), No, 20, pp, 180, 
181 j aba, inSjour, Soo, Chem, Ind,, 17 {1898), No, 7,p, 684), 

The micro-organisms of spoiled wine, F. Bordas, Joulin, and RaczkowskI 
{Compi, Rend, Acad, Sci, Paris, 126 {1898), No, 20,pp, 1443-1446), —^The authors describe 
a second bacillus which they have isolated from spoiled wine. It is associated with 
Bacilliia roaeua rini. It is filamentous in form and exercises a marked action on tar¬ 
taric acid. The authors have made cultures of the organism and compare its action 
on various culture media Avith the action of B, roseus tint. 

Concerning the ferments of wine diseases, J. Laborde {Compt, Rend, Acad, Sei, 
Parts, 126 {1898), No, 17, pp, 1223-1226), —^A preliminary report is given of a study by 
the author of the organisms found in moldy or bitter wine aside firom the yeasts and 
species of Mycoderma found in new wines. 
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Biologioal investigations of Tibi, L. Ldtz {Bui, Soo. Myeol, FrancBy 15 (1899), No, 
l,pp, 68--79), —An account is given of tliis substance, which is of the nature of kephir. 
It is said to be used in Mexico in the preparation of a beverage by the fermentation 
of an Opuntia. 

Study on ammoniaoal fermentation and on the ferments of urea, P. Miquel 
(Btude 8ur la fermentation ammoniaoale et eur lea fermentea de Varde, Paria: Carrd ei 
Naudy 1898y pp, S85y pla, S,figa, 7), 

Lactic acid in fruit and grape wines, H. MCller-Thurgau (Cent5Z. Baki, u. Par,, 
8, Aht,y 4 {189S)y No, SS, pp, 849-854), —The presence of lactic acid in many of these 
wines is pointed out, the way in which the content is increased through fermentation 
is shown, and directions are given whereby mnch of this undesirable fermentation 
may be prevented. 

Contributions to the biology of wine yeasts, J. A. Cordirr (Compt. Bend, Acad, 
Sci. Pans, 187 {1898)y No, 17jpp, 688-630), —^The author claims that in France the air is 
the principal agent of distribution of Saccharomyces and other wine ferments, and 
not insects, as claimed by Berlese, Gigliolo, and others (E. S. R., 10, p. 123). 

On the natural dissemination of wine yeasts, L. Boutroux (Compt, Bend, Acad, 
Sci. Paria, 187 {1898), No, 84, pp. 1033-1036), 

A contribution to the knowledge of the life history of Saccharomyces gut- 
tulatus, A. WiLHELMi {Centhl. Bakt. n. Par., 8, Abt,, 4 {1898), No. 9, pp. 353-361; 10, 
pp. 418-417, jiga. 3). —Studies are given of this parasite taken from the stomach and 
intestines of sheep. 

Some recent observations on Saccharomyces guttulatus, L. Bi'scaglioni and 
O. Casagrandi {Malpigia, 18 {1898), No. 1-8,pp. 59-75,2d. 1). 

Proteolytic enzyms in the plant world, C. Fermi and Buscaguoni {Centhl. Bakt. 
u. Par,, 8, Jbt,, 5 {1899), No, 1, pp. 84-87; 8,2^p. 63-66; 3,pp. 91-95; 4,pp. 185-134; 5,pp. 
145-158), 

On the chemistry of the action of enzyms and bacterial substances, N. Sacha- 
KOFF {Centhl, Bakt, u. Par., 1, Abt,, 84 {1898), No. 18-19, pp. 661-665). 

Diastatic substances from fungus growths, J. Takamine {Jour, Soo. Chetn. Ind., 17 
{1898), No, 2,2)p. 118-180), 

Simple quantitative determination of diastatic power, J. Takamine {Jour, Soo, 
Chem. Ind., 17 {1898), No. 5,pp. 437,438). 

Researches on diastase and barley malt, Sbyffert {La Bicre, 6, No. 5,pp. 68-73; 
aha. in Jour. Soo, Chem. Ind,, 17 {1898), No. 7,pp, 681, 682), 

Notes on taka diastase, W, E. Stone and H. E. Wright {Jour, Amer. Chem, Soo., 
80 {1898), No, 9, pp. 639-647), paper presents the results of some observations 
upon the action of taka diastase upon starch as compared with the ordinary diastase 
of malt. The use of taka diastase as an analytical reagent in the deternunation of 
starch was also tested, but under the conditions employed it was not found to be 
adapted to this purpose. 

Fermentation without live cells, Katherine E. Golden and C. G. Ij'erris {Proo. 
Amer, Aaaoo, Adi\ Soi., 87 {1898),p. 417).—The authors summarize the rather extensive 
and contradictory literature beginning with that of Biichuer in 1897, who claims to 
have induced active fermentation of various sugars with a sterile extract obtained 
from drieil yeast by iiltratiou through a Berkfeld filter. Buchner's method was fol¬ 
lowed m the preparation of the extract and although the experiments were repeated 
three times at temperatures of 37.5*^ C., as well as at room temperatures, the results 
wero negative in every case. The experiments were then repeated with another 
compressed yeast, with also negative results. ^ 


HETEOROLOQT—CLIMATOLOOT. 

Monthly Weathor Review (U, 8 . Dept, Agr., Weather Bureau, 
Monthly Weather Bevietc, 26 (1898), No, 10, pp. 439-492, charts 11; 11, 
pp, 498-525, charts 12; 12, pp. 527-591, charts 12 ).—In addition to the 
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usual reports on forecasts and warnings and on weather and crop con¬ 
ditions, and meteorological tables and charts, No. 10 contains special 
contributions on A record of some kite experiments, by W. A. Eddy; 
The effect of proximity to the sea on thunderstorm periods, by H. D. 
Stearns; liemoval of Weather Bureau office in New York City, by 
A. J. Henry; Hot summers and cold winters at Washington, H. 0., 
by F. Gillam; and In memory of Prof. William Perrel, by P. Con¬ 
nor; and notes by the editor on American climatological publications, 
notes from the voyage of La Pckouse, lightning on wire fences, and the 
utilization of fog. 

No. 12 contains special contributions on The thunderstorm of Sep¬ 
tember 17-18, 1895, Local atmospheric disturbances, and Are our win-* 
ters changing? by A. J. Henry; Meteorological observations near 
Circle City, Alaska, by J. O. Holt; What a weather observer should 
know, by N. K. Taylor; Tlie San Diego waterspout, by F. A. Carpenter; 
The weather and storms of Malta during October, 1898, by J. D. Grout; 
Aneroid barometers, by 0. Chree; Civil-service examinations for observ¬ 
ers in the TTnited States Weather Bureau, by H. H. Kimball; and 
Climate and croji report, season of 1898, Alaska section, by H. L. Ball; 
and notes by the editor on reduction to standard gravity, the practical 
side of AVeather Bureau work, the chemical thermoscope, kite work in 
Madeira, origin of tornadoes, meteorology in France, the climate of 
Athens, astronomy for the meteorologist, electrical districts, origin of 
the word ‘‘blizzard,^’ seismic noises, mirobia and seiches, anew elemen¬ 
tary meteorology, the Iloyal Meteorological Society, Civil service exami¬ 
nations for assistants, St. Elmo’s tire, ball lightning, cloud phenomena 
at sunrise and sunset, distant thunder, a new style of aneroid, low 
pressures and tidal waves, floating spider webs, the barograph on ships, 
weights and measures in Porto Bico, the waterspout of September 29, a 
crude hygrometer, the Weather Bureau and the universities and col¬ 
leges, Chinook at Havre, Montana, northers in the Caribbean Sea and 
the Gulf of Mexico, recent earthquakes, the moon and the weather, 
unequal distribution of snow, recent meteors, and optical ])henomena. 

Meteorology of 1897, L. G. Carpenter kt al. [Colorado Sta. BuL 
49J i)p. 3-55J (W-?0j Jigs. 17 ).—This bulletin gives descriptions (with 
illustrations) of various instruments used in meteorological observa¬ 
tions and tabulated summaries of daily observations on temi)erature, 
barometric pressure, precipitation, humidity, radiation, sunshine, direc¬ 
tion and movement of wind, etc., at Fort Collins during each month of 
1897, with^ionthly summaries of observations (especially temperature 
and precipitation) at Eockyford, Cheyenne Wells, Estes Park (at base 
of Longs Peak, elevation 9,000 ft.), Pinkhampton (elevation 8,400 ft.), 
and Gleneyre (near head of Laramie River, elevation 8,000 ft.). The 
mopthly precipitation is reported by voluntary observers from 4 addi¬ 
tional points in the watershed of the Cache a la Poudre River. “ These 
stations have been selected in most cases for the purpose of obtaining 
a record of the precipitation in the mountains which form the water¬ 
shed of the adjacent rivers. As the Cache a la Poudre River has been 
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the subject of investigations for a number of years and.records have 
been maintained of its How, it has been desired to study the amount 
and distribution of the precipitation on its watershed.’’ 

The characteristics of the Colorado climate are briefly discussed as 
follows: 

The great variation in altitude in the State, ranging from less than 4,000 ft. at 
the eastern border to over 14,000 ft. at the summit of numerous peaks, causes a 
change in climate greater than between New Orleans and Winnipeg, and while Colo- 
rado oast of the mountains has a mean temperature the same as New York, the tem¬ 
perature of the high peaks is lower than that of Spitzbergen. . . . Still, cultivated 
and irrigated Colorado is of relatively small range in elevation . . . 

^C\mong the general characteristics of Colorado are: The small rainfall—from one- 
half to one-third of that east of the Mississippi . . . ; greater range of tem))era- 
ture; a largo ])ercentage of sunshine, of great intensity, which, as well as the great 
range, is a consequence of the great dryness and rarity of the air. 

“One of the marked features is the presence of warm westerly Aviuds known as 
Chinooks, a type present in mouiitainons countries under A^arions names. While 
cold waves are not absent, the intensity is less than in the Mis.sissippi Valley States. 
The conditions which result in blizzards of great intensity in these States cause 
westerly winds with ns and some of the most pleasant Aveather of Avinter.'’ 

Meteorological summary for Ohio, 1897, C. A. Patton (Ohio 
8ta. JUiJ. 95^ pp, 327-342 ).—yotes on the weather and tabulated daily 
and monthly summaries of observations at the station on temperature, 
precipitation, cloudiness, <lirection of the wind, etc., are given; and 
for comparison similar data for previous years and for other parts of 
the (State. The following is a summary of results: 


Sinnmavji of meteorological ohHervniions in Ohio. 



For the evperimeut station. i 

For the State. 


1897. 

Ft>r 10 years. 

1897. 

For 15 years. 

Temperature F.) : 
Mean. 

49.4 . 

48.9 

.70. 6 

50.88 

llijLlliest. 

(July 4-5) 90 1 

(Aug.8,1891) 99 

(July 4) 113 

(July 4, J897) 113 

Lowest. 

(Juu.26) —18 

(Jan. 20,’92)—20 

(Jan. 26) —27 

(Jan. 25, ’84) —34 

. 

• 79 

99.7 

140 

147 

Mean daily range- 
Greatest daily 
range.. 

21.5 

(Oct. 5) 49 

20.3 

(Oct. 6.18Q7) 55 

(Sept. 25-26) 67 

(Sept.25-26,’97)07 

Least daily range 
Clear days. 

(Feb.C) 0 

124 

(Fel). 6,1897) 0 

119 

130 

118.3 

Fair days. 

123 

124 

119 

123.3 

Cloudy days. 

115 

117 

lie 

124.7 

Days raiii 'fell. 

128 

125 

110 

124.7 

Rninfall (in.) : 





Total.«. 

30.10 

38.94 

38. 54 

37.98 

Greatest monthly 

(Nov.) 5.70 

(July, 1896) 8.05 



Least monthly... 

(Sept.) 0.29 

(St>pt., 1897) 0.29 

38. M 


Mean ytiarly .... 


37.98 

Prevailing direction 





of wind. 

NW. 

SSW. 

SW. 

SW. 


Evaporation, L. G. Carpenter et al. {Colorado 8ta. Bui 49^pp. 
64^66^ Jig. 1 ).—A record is given of continued observations on a stand¬ 
ard evaporation tank. 

“Observations with the hook gage are made twice per day ft*om April to Septem- 
ber, gage reading to of a foot. At the same time the temperature of the water 
surface is observed twice per day at the maximum and minimum temperatures. 
During September and October the reading is made once daily. During the winter 
months lee forms, and the observation is made at the beginning of each month. 
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** It is fonnd that the evaporation runs from 1 to 2 in. per month daring the winter. 
The evajioration daring the night is practically as rapid as daring the day. 

''An attempt was made to obtain a formula from the observations of and with 
enough success to compute the evaporation in 1890 from May to October with a 
difference of less than half an inch. The formula was as follows: 

"E=.39 (T — t) (14-.02W). 

"E represents the evaporation in inches in 24 hours. 

" T is the vapor tension corresponding to the temperature of the surface of the 
water. 

" t is the vapor tension corresponding to the temperature of the dew-point at that 
time. 

" W represents the number of miles of wind in the 24 hours. 

" Observations have since been made to obtain a more perfect formula, but are not 
yet reduced. 

Elementary treatise on meteorology, A. Axqot (TraitiiUnnentaire de m^t^orologie. 
Pans: Gauthier-Villara, 1899^ pp, VI-^412; rev, in Nature, 59 {1899), No. IdSS^pp. SOS, 

506). 

Instructions for voluntary observers, W. L. Moore ( U. S. Dept. Agr., Weather 
Bureau Doc. 184, pp. 23, fige. 9 ).—This contains brief instructions for the guidance of 
voluntary observers in taking and recording observations, more especially of tem¬ 
perature and rainfall. 

Meteorological reccrd for 1897 (New York State Sia. Rpt. 1S97, pp. 619-627 ).— 
Tabulated daily and monthly summaries of observations on temperature and 
monthly summaries of observations on precipitation for the period from 1882 to 1897. 

Report of the meteorologist, A. M. IIildebrandt (Texas Sta. Itpt. 1898, pp. 1134- 
1136, charts 5 ).—Tabulated monthly summaries of ot^servations at the station on tem¬ 
perature (1897) and precipitation (1891-1897). Charts show graphically the daily 
and mean annual rainfall for 1891 to 1897. 

The rainfall of the globe, W. Ulk (Bev. Sci. [Paris], 4. ser., 11 (1899), No. 13, 
p. 412 ),—The mean rainfall of the different grand divisions of the earth is given and 
discussed. 

Extraordinary hailstorms, G. de Rocqubgny-Adanson (Bee. Sci. Bourhonnais, 12 
(1899), No. 135, pp, 62-67 ),—Brief accounts are given of some of the more important 
hailstorms from 1776 to date. 

Sun spots and weather, A. B. MacDowall (Nature, 59 (1899), No. 1533, p. 462, 
figs. 2 ).—A comparison of the number of warm and dry months since 1841 with sun 
spots. 

Relation of meteorology to forestry in Michigan, K. 0. Kedzib (Michigan Sta. 
Bui. 162, pp* 18-31). —Afte^ stating the relation of meteorology to forestry and forest 
growth, relation of soil to moisture, etc., abstracts are given of the meteorological 
observations covering a period of 34 years, from 1864 to 1897. 


AIR—WATEE—sons. 

Investigations concerning the influence of the mechanical 
working of the soil on its fertility, E. Wollny {Forach, Agr. Phya. 
[ WoUny], 20 ^98),No. 3,pg. 231-289 ).—Results of previous vrork in this 
lino have been published heretofore (E. S. B., 1, p. 569). In this article 
the purpose of the experiments is explained and the results are given 
ill tabular form and discussed at some length. The results obtained by 
other investigators are cited. The subjects discussed are the mechan¬ 
ical condition of the soil as affected by stirring, the frequency and time 
of cultivation, the stirring of the surface soil, the use of the land roller, 
and bed and level culture. Various crops were grown in connection 
with the different tests. It was found that all crops grown gave better 
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returns on soils kept in a crumbly condition tban on soils reduced to a 
powderdike fineness, and that the action of fertilizers was also much 
more evident on the former than on the latter soils. The author recom¬ 
mends fall plowing for land which is to be planted in the spring. It is 
shown that stirring or hoeing the surface is beneficial when the soil has 
been packed by rains and that the practice is detrimental daring dronght 
when the soil is already in a good mechanical condition. The results 
of tests show that rolling the land favored a uniform sprouting of the 
seed, but in general the yield of the rolled plats was smaller than on 
the plats which had not been rolled. Packing the surface soil by means 
of a roller was detrimental to plant growth when the soil was not sub¬ 
sequently stirred, but cultivating the soil after rolling precluded any 
bad effects from this source. 

A comparison of bed and level culture gave the following results: 
The yields of plants on bedded plats was greatest at the ridges and 
smallest at the furrows; the south side of beds gave the best results, 
followed by the east, west, and north sides in the order mentioned; the 
south side of beds running east and west produced larger yields than 
the north side when moisture conditions were favorable, but during dry 
seasons the north sides gave the best returns. In general the results 
were in favor of level culture. 

Report on fertilization, W. Maxwell {Rpts. Hawaiian JSxpt. Sta.^ 
1898j pp. 1--14 ).—This article discusses the fertilizing constituents of 
upland and lowland Hawaiian soils soluble in hydrochloric acid, water, 
and aspartic acid (E. S. E., 10, p. 531); the fertilizing constituents 
removed from the soil by the sugar-cane crop; the absorptive power of 
soils for different fertilizing chemicals and the infiuence of the latter 
upon the lime content of the soils. 

Of 227 gm. of nitrate of soda applied to the soil in a lysimeter, 
water applied after 48 hours removed 180.3 gm. Of like amounts of 
potash and phosphoric acid, water removed 43.C and 3.2 gm., respec¬ 
tively. In a second experiment, of 200 gm. nitrate of soda applied, 
water removed as nitrate 72.56 gm.; of 200 gm. of sulphate of ammonia 
applied, water removed 3.08 gm. as nitrate and 0.44 gm. as ammonia. 

** In connection with the lysimeter observations, tests were made in order to note 
the action of the different acids in applied fertilizers upon the lime in soils. The 
acids used were nitric acid (as nitrate of soda), hydrochloric acid (as chlorid of 
potash), and sulphuric acid (as sulphates of ammonia and potash). Those several 
salto were applied and 48 hours later the rows of cane, growing over the lysimeter 
drains, were irrigated, 102 gal. being applied to each row, of which 33 gal. leached 
out, this drainage being analyzed— 


Analyses of drainage water from soil receiving different fertilizing chemicals. 


Drain. 

Acid applied. 

j 

Acid lost. 

Lime lust. 

No.l. 

1 

No acid........ 

Om, 

6m. 

U72 

Ko. 2. 

Nitrate of soda.......... 

' 86.28 

20.52 

No. 3. 

Chlorid of potaali........I 

78.06 

23.40 

No. 4. 

Snlphat-e of ammonia....... 

14.88 

5.40 

No. 6. 

Sulphate of potash.... 

2.80 

2.73 
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When nitrate of soda is put into the soil, it is changed to nitrate of lime, which 
is highly soluble in water. The result is that if we put nitrate of soda where it 
will be washed out, it carries so much lime with it, so that nitric acid, despite its 
groat value in special cases, is a lime robber. The same is shown concerning hydros 
chloric acid in the chlorid of potassium. . . . On the other hand, very much less of 
the sulphuric acid is washed out, and extremely little lime. This is a further claim 
in favor of the use of sulphate of ammonia. The former figures showed us that the 
ammonia is not washed out and we now see that the sulphuric acid in the ammonia 
sulphate does not act in causing a loss of lime as do the other two acids.” 

Investigations in moor culture, IT. Immendorff {Landtv. Jahrb.^ 
27 {1898)^ Sup, dj pp. 503-524 ).—The work here reported consisted of 
investigations on the amount of plant food taken from moor and sandy 
soils by the removal of the grass and sod, and of analyses of Molinia 
cccrulea and Carex goodenonghii and various crops for green manuring 
grown on upland moor and light sandy soils. The composition of the 
different plants is given in tables. 

The grass and sod of moor lands are used for litter, and investiga¬ 
tions were made to compare the amount of plant food removed from 
different kinds of soil by this practice. In this experiment 2,858 kg. of 
dried substance per hectare was removed from the sandy soil and 
21,231 kg. from the moor soil. The substance taken from the sandy 
soil contained 179.657 kg. nitrogen, 72.693 kg. lime, 31 kg. magnesia, 
53,394 kg. potash, and 22.416 kg. phosphoric acid, and the substance 
removed from the moor soil 201.482 kg. nitrogen, 89.170 kg. lime, 40.339 
kg. magnesia, 33.917 kg. potash, and 19.108 phosphoric acid. 

Action of lime and calcium carbonate on certain natural 
humus substances, G.AndriS {Compt Bend, Acad, Sci, Faris^ 127 
(1898)^ No, IS^pp. 445-448; abs. in Ann, Agron,^ 24 [1898)^ No, 12^pp, 605’- 
607; Rev. Sci, [Par/i/], 4, ser., 10 (1898), No. 15, pp, 471, 472 ).—In the 
author’s experiments samples of vegetable mold, moor soil, compost, 
and peat were heated for 15 hours in a water bath at 100® 0. with lime, 
calcium carbonate, and water. The ammonia volatilized was collected. 
The extracts obtained were filtered, neutralized with hydrochloric acid, 
evaporated to dryness, and the nitrogen determined in the residues. 
The same substances were treated with lime in the cold for 83 days, 
with frequent shaking to promote the action of micro-organisms. 
Closed flasks were used to prevent loss of ammonia, and at the end of 
the period the alkaline solution obtained was distilled to determine the 
nitrogen in form of ammonia and easily transformed amids. 

The amount of ammonia volatilized by lime at lOOo C. was smaller than 
in previous e^j^)eriments with potash (E. S. E., 10, p. 830), but was consid¬ 
erable. With potash 17.01 per cent of the total nitrogen originally 
present in peat, 15.96 per cent of that in compost, 14,93 per cent of that 
in moor soil, and 13.61 per cent of that in vegetable mold, was driven 
off as ammonia, as against 10.86,12.10, 9.23, and 10,45 per cent respec¬ 
tively with lime. The amounts of ammonia driven off in case of calcium 
carbonate and water were not important except in case of peat and 
com]>oSt> In these 2.89 and 5.33 i)er cent respectively were volatilized 
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in case of calcium carbonate and 2.38 and 3,75 per cent respectively 
in case of water. 

The soluble nitrogen found in the lime solution was 19.50 per cent of 
the original nitrogen in case of vegetable mold, 21.26 per cent in case of 
moor soil, 40,91 per cent in case of compost, and 16,56 per cent in case 
of peat. These are all much lower percentages than were found in 
previous experiments with i)otash above referred to. The solutions 
obtained after treatment with calcium carbonate and water also con¬ 
tained considerable amounts of soluble nitrogen—1.82 and 1.23 per cent 
of the original nitrogen in case of peat, 6.4 and 5.61 i)er cent in case of 
vegetable mold, and 16.91 and 17.4 per cent in case of compost. The 
calcium carbonate extract of moor soil contained 6.74 per cent of the 
original nitrogen. 

By the action of lime for 82 days at ordinary temperature 6.50 per 
cent of the original nitrogen in vegetable mold, 5.56 per cent of that in 
moor soil, 6.91 per cent of that in compost, and 5.73 per cent of that 
in peat was obtained in the form of ammonia and easily decomi)osed 
amids. These figures afford an indication of the changes brought about 
in soils by liming. 

Contribution to the solution of the question whether the water 
content of the soil influences the nitrogen and ash content of the 
dry matter of plants, J. Wilms and C. von Seelhorst {Jour. 
Landw.j 46 {1808)^ No, i, pp, il3-426). —A continuation of work previ¬ 
ously reported (E. S. E., 10, p. 737). Oats were grown in pots of soil 
(about 17 kg., dry), which were either unfertilized or received different 
combinations of the 3 essential fertilizing constituents * and were 
watered at 3 different rates: (1) 41.6 per cent of the water cai^acity of 
the soil (small); (2) 45.2 iier cent, increasing with the growth of the 
plants to 47.4 and 51.7 per cent (medium); and (3) 48.8 per cent, 
increasing to 53.2 and 63.7 per cent with the growth of the plants 
(large). The crop was cut when the grain was in the milk and nitro¬ 
gen and ash determined. 

It was found that the more productive the soil the greater the influ¬ 
ence of its water content. The yield of straw and of grain was about 
equally increased by an increase in the w^ater content of the soil. The 
influence of nitrogen in increasing the yield of straw was not affected 
by increasing the water content of the soil. However, with an excess 
of potash in the soil, increasing the water content increased the yield 
of straw and reduced the yield of grain. Iimreasing the water content 
reduced the nitrogen content of grain and straw to about the same 
extent. The nitrogen content of the crop varied with the amount 
applied in the fertilizer, and the effect of the nitrogenous fertilizers on 
the nitrogen content of the crop was greater the larger the amount of 
water present. The variations in nitrogen content due to the water 

^ Potash iu form of carbonate, phosphoric acid iu moiiocalcium phosphate, and 
nitrogen in nitrate of soda. 
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supply were more marked in the case of tbe straw than in the case of 
the grain. 

The ash content of the grain varied with the amount of water in the 
soil, increasing rapidly up to the point of medium water supply, but 
more slowly beyond that point. The fertilizing which gave the lowest 
yield of grain x)roduced grain with the highest percentage of ash. The 
variations in the ash content of the straw due to the amount of water 
did not in all cases run j^arallel with those in the grain, but the varia¬ 
tions due to fertilizing were of the same character in the straw and in 
the grain. 

The potash content of the grain increased with the water content, 
rapidly at first, but more slowly with the larger amounts of water. 
The potash content of the grain increased with the amount of potash 
applied in fertilizer, as well as with the amount of water in the soil. 
The phosphoric acid content of both grain and straw was influenced to 
a much less extent than potash. However, the iihosphoric acid con¬ 
tent of the grain, as a rule, increased with the amount of water in the 
soil, the only exception being the cases in which combinations of phos- 
l)hori(; acid with nitrogen and phosphoric acid with i>otash were applied. 
The phosphoric acid content of the straw also increased, as a rule, with 
the water content of the soil, the only exception in this case being the 
crops to which potash, nitrogen, and double doses of phosphoric acid 
(2 gms. per pot) and potash and phosphoric acid with double doses of 
nitrogen (1 gm. per pot) were applied. The fertilizing influenced the 
potash content of the straw in the same manner as that of the grain, 
the potash content being especially large in the crops grown without 
fertilizers and with potash and nitrogen. The fertilizing exerted but 
little influence upon the phosphoric acid content of the grain, the in¬ 
crease being noted only when one of the other fertilizing constituents 
was lacking and the yield for that reason was small. 

The forms of phosphoric acid in moor soils, G. Cannes (Joter. 
Landic.j 47 {1899), No, J, pp, 45-48), —^The ether-alcohol, hydrochloric 
acid (2 per cent), and ammonia (10 per cent) extracts of moor soils 
were studied. The ether-alcohol extract contained very little phos¬ 
phoric acid, indicating the presence of only insignificant amounts of 
lecithin in the soil. More than Imlf of the phosphoric acid present 
was insoluble in hydrochloric acid and ammonia (0.2 per cent out of a 
total of 0.38). Of the phosphoric aend extracted, 0.05 i)er cent was free 
and 0.13 per cent was combined with humus. 

Attempt# were also made to prepare and study the calcium, barium, 
cadmium, and lead compounds of humus, but without very definite 
results. 

On the direct transformation of ammonia into nitric acid in 
liquid media, E. Demoussy {Compi, Rend, Acad, 8ci, Parky 128 {1899)j 
No, 9y pp, 566-569; Ann. Agron,y 25 {1899)y No, 3y pp, 97-111),— 
author calls attention to the fact that while it is recognized that both 
nitrous and nitric ferments are involved iu the transformation of 
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ammotiia into nitrates in the soil, it is rare that any nitrites are found 
to be present in the soil. In artificial liquid media, however, the action 
of the nitric ferment appears to be slower, as a rule, than that of the 
nitrous ferments, and nitrites thus accumulate more or less. The 
author succeeded, however, iii preparing liquid media in which the 
ammonia was transformed directly into nitrates without the interme¬ 
diary of nitrites. 

Alkali studies, II, E. E. Slosson and B. 0. Buffum (Wyoming Sta. 
BuL 39j pp, 35-56 ),—In this bulletin the character of Wyoming alkali, 
studies of the effect of alkali on the germination of seed, field experi¬ 
ments on alkali soils with different plants, and the reclamation of alkali 
soils are discussed in a popular manner. In Wyoming alkali the sul¬ 
phates predominate, black alkali being very rare in the State. The 
experiments made by the station indicate that the retarding efiect of 
alkali on the germination of seeds is due to its hindering the seed from 
absorbing the water needed, and that this absorption “was influenced 
not by the kihd of alkali or the strength of the solution, but imrely by 
the osmotic pressure.” In an experiment with wheat to test this point 
the following results were obtained: 


Amount of water absorbed by wheat from salt and sugar solutions. 




ii 




■\Vater absorbed by wheat. 




Solution of 

Salt. 

Osmotic pi 
sore (atu] 
pheres). 

12 hours. 

24 hours. 

£ 

l-l 

W 

48 hours. 

60 hours. 

72 hours. 

£ 

1 

96 hours. 

108 hours. 

120 hours. 

132 hours. 

i 

1 S 

1 2 

Pure water. 

J\ct. 

ol 

0 

P.ct. 

.33.1 

P.ci, 

42.0 

P,cL 

49.2 

'i... 

' 61.6 

P, Cf.' 
64.61 

\p.ct}p,ct. 

\ 55.7! 5S.3 

P,ct, 
60.1 

P.cf. 
60.1 

P.et. 

61.7 

\p.cU 

I 62.3 

1 

>. ct. 
62.3 

Siijiar. 

1.43 

1 

33.4 

43.2 

40.3 51.3 

54.3j 

55.2 

j 58.2 

69.8 

60.8 

Cl. 4 

62. 0 

01.7 

Magnesium sulphate .. 

.34 

11 

31.4 

40.1 

40.3 

49.3 

52.1 

54.7 


57.7 

59.6 

60.6 

' 66.8' 60.2 

Sodiium sulphate. 

.24 


32.1 

41.0 

47.8 

48.8 

53.2i 

54.4 

57. ?! 

58.3‘ 

6».l 

61.0 

Cl. 7 

60.7 

i^clium chlorid. 

.12 

1 

34.0 

41.9 

49.5 

60.0 

51.6 

53.7 

56.9 

67.9 

58.3 

59.1 

1 59.3 

60.3 

Sugar. 

14. 30 

10; 

20,3 

27.9 

41.8 

44.2 

45.0 

46.0 

46.7 

47.8 

48.1 

48. li 

i 48. 1 

47.9 

Mi^esium sulphate .. 
Sodium sulphate. 

8. 04 

10 

31.2 

30.4 

43.3 

4.5.5 

45.9 

40.9 

47.9 

48.9 

48. 9 

48.91 

i 48.7 

' 48.,? 

2.66 

10 

29.7 

30.3 

43.6 

44.0 

45.1 

45.9 

46.3 

47.9 

48.3 

48. 6. 

48.3 

49.2 

Sodium chlorid .. 

1.39 

10 

31.5 

39.7 

44.3 

44.9 

46.6 

47.0 

j 

47.2 

1 

47.2 

47.6 

"•1 

48.2 

50.0 


will be seen from the table that the wheat absorbed just about the same 
amount of water from each of Ihese in the same length of time. . . . 

Beans absorb the same amount of water when put into a saturated solution of 
common salt as they do when put into pure water. The dissolved salt axipareutly 
passes into the beau as readily as the water and destroys its power of germination. 
Rye is intermediate between wheat and beans in this respect. 

To decide the question whether the absorption of water is physical or physio¬ 
logical, comparative tests were made between living seeds and seeds in which the 
power of germination had been d^'stroyed by age, heat, or exposure to formaldehyde 
vapor. No difference between the living and dead seeds has been yet observed, so 
it appears that water is drawn into the seed purely by such physical forces as sur¬ 
face tension and osmotic pressure. It does not appear that the salts mentioned, 
except sodium carbonate, exert any poisonous influence on the wheat. It germi¬ 
nates readily when removed from the alkali solutions and put under favorable con¬ 
ditions.” 

In continuation of work reported in Bulletin 29 of the station (E. S. 

8, p. 568), the following experiments were made: 

“Seed, of wheat and rye were germinated in pure water and in solutions of 
.sodium carbonate (blaok alkali), sodium ohlortd (oommmi salt), snlpbate of sodium 
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(Glauber’s salt), sulphate of magnesia (Epsom salt), and in sugar sirups of the same 
strengths as the salt solutions used. Each of the salts used and the sugar were 
applied to the seeds in strengths of 0.1 per cent, 0.4 per cent, 0.7 percent, 1,2,3,4,5, 
7, and 9 per cent solutions. The sugar was used to throw light upon a technical 
point.” 

From the results of these experiments the following table, showing the 
amount of salts which may be present without retarding the germina¬ 
tion of wheat and rye seeds, has been i)repared: 


AmountH of different aalta which may be preaent without retarding germination of wheat 

and rye. 



I ^la^iiosiuni 

! sulphate. ! 

Sodium sulphate. 

Sodium chlorid. 

Sodium carbonate. 


1 In 1 

solution. 

In soil. ! 
■ i 

1 In 

solution. 

In soil. 

1 

I solution. 

In soil. 

In : 
solution. 1 

In soil. 


Per cent. 

1 

iVj* cent. 

[ Per cent. 

Per cent. 

! Per cent. 

Per cent. 

1 

2*er cent I 

Per cent. 

Wheat. 

1.0 

0.‘J5 

0.7 

0.17 

\ 0.4 

0.1 

0.4 

0.10 

Kye ... 

1.0 

.25 1 

1 

.17 

1 

1 

.1 

.1 ! 

.02 


“ The salts arc injurious in the order they are given in this table. The black alkali 
(sodium carbonate) is much more injurious than the other salts, because it has a 
corroding cOect due to the fact that it is not a neutral salt, and free acid is present 
to produce a share of the damage. Of the salts composing the common white alkali 
magnesium sulphate seems to be the least injurious, while common salt (sodium 
chlorid) is most injurious. . . . 

It has been found that fewer seeds will liv«', aud it takes longer for them to ger¬ 
minate as the strength of the solution increases, and there is a marked diirereuco 
between the different salts. . . . 

Eighty-eight percent ot* the seeds of wheat germinated in water. In 3 per cent 
solutions of the salts, amounting to nearly 0.75 i)er cent of salt in the soil, the follow¬ 
ing percentage of the wheat was germinated: Magnesium sulphate 86 per cent, 
sodium sulphate 70 per cent, sodium chlorid 35 per cent, and sodium carbonate 14 
per cent. Ninety-six per cent of the rye germinated in water. In 3 per cent solu¬ 
tions of the salts the following percentage of rye germinated: Magnesium sulphate 
92 per cent, sodium sulphate 56 per cent, sodium cdilorid 38 per cent, and sodium 
carbonate 22 per cent. This would indicate that rye will stand stronger alkali than 
will wheat, which corresponds with results of previous tests. . , . 

Ill these experiments it has been a most notable fact that small amounts of alkali 
salts were beneficial or at least that they accelerated instead of retarded germina¬ 
tion. No doubt small amounts present in the soil also assist in the life of the plant, 
either stimulating its growth or acting directly as plant food.” 

An extensive series of pot experiments with alkali were made. 
While these experiments were not conclusive as to the effect of alkali 
on plant growtli, they gave interesting data regarding the evaporation 
of water from soils containing different amounts of soluble salts. 
^‘From the pots containing no alkali 17,7 cc. was evaporated each day, 
while tlie dftoount of water lost from those pots containing 9 per cent 
solutions (equivalent to 2.2 per cent alkali in soil with 24.5 per cent 
moisture) was approximately one half as much.^^ 

Plants which have shown alkali-resisting properties are briefly dis¬ 
cussed. Those noted include saltbushes, English rape, Bokhara clover, 
and sugar beets. 

TJue alkali of the Yellowstone Valley, M. Whitney and T. H. 
Means ( P. 5. Dept, Agr,j Division of Soils BuU 1-^yPp. 39jpU, 17^ figs, 
3 ),—^This is an account of a preliminary study of the rise of alkali in 
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irrigated lands in the immediate vicinity of Billings^ Montana. The 
Yellowstone Valley at this point is about 6 miles wide and bordered on 
either side by high bluffs—on the north the bluff is of sandstone and 
ou the south of blue shale. The sandstone is a gray siliceous stone 
containing small but perceptible amounts of magnesium and sodium 
sulphates, which are either dissolved and carried away by the water 
which percolates through the rocks or accumulate in layers through, 
out the rocks. Where evaporation has gone on for some time these salts 
appear as white efflorescences on the surface. 


Underlying the sandstone and coming out from under the sandstone bluff there 
is a fine blue shale or slate which extends to an unknown depth. In an attempt to 
get artesian water at Ililiings a well was driven 900 ft. through this shale. No 
deeper record than this has ever been made at this place. The shale rises up from 
beneath the sandstone and forms the rough angular blue hills on the south side of 
the valley, 

^^Tho shale is penetrated with numerons fine cracks and joints miming in all 
directions, and these are filled with fibrous gypsum. Many cavities also are found 
filled with gypsum and calcium carbonate. Everywhere throughout the shale large 
quantities of sodium and magnesium sulxibates are found, which appear as white 
efflorescence where evaporation has taken place. ... 

^^As the rocks weather, a portion of the soluble salts is removed in the springs and 
seepage waters, hut the removal is not nearly so complete as is the case in the humid 
X>ortions of the United States, because the small rainfall renders the escape of all of 
the excessive amounts of salts impossible. 

^‘Tlie two types of rock give rise to two distinct types of soil in the valley—one 
a sandy soil, derived from the disintegration of the sandstone rock, giving a soil of 
open texture, easily worked, m which there is less trouble from alkali on account of 
the more perfect drainage and less risk of the accumulation of seepage waters; the 
other typo is a stiff clay or gumbo formed from the disintegration of the shales. 
These shale soils are extremely fertile when in good condition, but are quite dittic nlt 
to work. The^^ are easily puddled and are rendered almost impervious to water by 
the excess of tlio soluble salts which they usually contain, and it is upon these soils, 
with their poor underdraiuage, that the greatest amount of trouble has arisen from 
the accumulation of seepage waters and salts in the overirrigation of the soils in 
the valley. 

Between these two extremes of sandy soil and gumbo, in areas where the layer 
of sandstone has not been comidetely removed, the soils are blended in all possible 
combinations, from the pure typo of the sandy soil to that of the gumbo. 

‘^Tbe following table gives the mechanical analyses of a number of soils fVom 
Billings, which indicate the difterenco in the texture of the soils which has been 
noticed: 

Mechanical analyses of soils near BillinySj Montana, 


Locolhy. , 
(Miles froml 
Billiugt).) 



Desorixaion. 


Sandstone bluff soil.. 
Silty type, creek soil. 

Sandy gumbo. 

.do. 

.....do.. 

Gumbo. 

Heavy gumbo. 



Moisture in air- 
dry sample. 

Organic matter. 

Gravel, (2 to 1 
mm.) 

Coarse sand. 
(1 to 0.5 mm.) i 

c a 
sa 

1 ^ 

Fine s a n <1. 
(0.25to0.1 mm.) 

'c 

B a 

et a 

08 B 

s- 

ke 


P.et. 

P.et. 

P.et. 

P.et. 

P.et. 

P.et. 

P.et 

. 

1.22 

2.66 

0.00 

0.00 

0.17 

29.39 

52.34 

1 .... 

2.98 

4.40 

.00 

.00 

.16 

7.96 

28.79 


1.66 

4.66 

.00 

.00 

.20 

11.72 

45.05 


1. 94 

3.3b 

.00 

.10 

.48 

16.61 

39.69 


2.35 

8.72 

.00 

.02 

.82 

21.37 

88.27. 


8. 20 

8.80 

.01 

.40 

1.58 

20.40 

27.67 


3.74 

4.22 

.04 

.03 

.19 

11.65 

24.03 


SS 

oa 


CO 


P.ct. 
8.29 
134.45 
14.60 
114.63 
8.99 
n. 71 
15.13 


o -j. 

ea 

.a 

li 

od 


P.ct. 
0.88 
4.67 
3.49 
8.88 
8.13 
4.02 
4.40 




P.et 
0.65 
17.25 
19.90 
21.30 
33.65 
27.80 
35.55 
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*‘Tho first sample is a very pure type of sandstone soil taken from the top of the 
bluff about 2^ miles north of Billings and was derived from the decomposition of 
the soft layers of line sandstone which cap the bluffs. These soils are very light 
and loose and have very free underdrainage. As a matter of fact, they loach readily, 
and, although they afford the best possible conditions for irrigation in that seepage 
waters are not likely to accumulate in them, it is probable that they would not last 
very long, as the soluble salts would easily and (xuickly be removed from them. 
Soils of this type are found in many parts of the valley, and there is little or no 
danger from seepage waters or from an accninulation of soluble salts at the surface, 
although they contain considerable quantities of such salts at depths below the 
surface. 

*''rho other samples in the table are seen to grade uj) through the mixed sandy 
gumbo to the pure form of gumbo with from 27 to 35 per cent of clay. The mixed 
soils are the most ahuudaiit in the valley.^’ ^ 

When this valley was first settled, there were no signs of alkali on 
the surface of the soil, but now, after 12 to 15 years of irrigation 
(usually excessive) many once fertile tracts on the lower levels have 
become flooded, ^^and alkali has accumulated on them to such an 
extent that they are mere bogs and swamps and alkali flats.” 

The alkali in this locality, as indicated above, consists mainly of 
magnesium and sodium sulphates, with no sodium carbonate and but a 
trace of sodium chlorid. Its composition, which is very constaTit 
throughout the region, is shown by the following average of 5 analyses 
by F. W.Traphagen: 

Comjyositiou of the soluble salts at JiUlinijs, ^[ontanu. 

Per cent. 


Sodium sulphate. 57. li 

Magnesium sulphate. 27.59 

Cahuum 8ulx)hate... 13.05 

Potash sulphate. 1.55 

Silica.33 


99.99 

In order to determine the amount and distribution of the soluble 
salts in the different soils, both with and without irrigation— 

** Thi ee lines of borings were run—one of 5 miles in length and the others, for more 
detailed study, of about miles and ono-fourtli of a mile, respectively, in length. 
The longer section began above the ditch and went down toward the river; the others 
extended from an alkali flat and from a drainage ditch hack into the higher levels. 
In each of these sections a number of borings were made and the salt content deter¬ 
mined at every foot in deptli down to 10 or, frequently, 15 ft. In addition to this, a 
section or square mile of laud was studied in great detail and borings wore made 
at frequent intervals to a depth of 10 or 15 ft. A number of sx>ecial borings were 
also made tc^vStndy the relation of the different types of soil to the amount and 
distribution of the salts.^' 

The amount of soluble salts present was determined by means of the 
electrical apparatus devised by the Division of Soils (E. S. E., 9, i),635; 
10, p. 30). The results are given in tables and in a series of charts and 
maps. The latter show graphically the depth to standing water and the 
amount and distribution of soluble salts at different depths in the soil 
of the area examined. “As a result of the investigations at Billings it 
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was found that plants could just exist with 0.45 i)er cent of the soluble 
salts present, equivalent to about 15,000 lbs. per acre-foot, and this is 
taken as the limit of plant production” in the preparation of these 
charts and maps. 

The results of these investigations show that the ultimate source of the alkali 
is in the sandstone, and particularlj'^ in tlie shale or slate rocks from which the soils 
have been deriv(‘d. Before irrigation was introduced th<j salts were present in 
rather large amounts, hut well distributed throughout the soil, and not in such large 
quantities ns to he injurious to crops. The injury is due entirely to overirrigation, 
to the translocation and local accumulation of salts by means of seepage waters, 
and to the imperfect drainage facilities in the compact gumbo soils and the inability 
of the soils to remove the excess of salts and of seepage waters. . . . The open 
sandy lauds, having better underdrainage, are not likely to be injured by a rise of 
salts exccj)t from an excessive application of water or in the low places in the path 
of the drainage system, especially when these are underlaid, as they are liable' to 
be, by the heavy gumbo subsoils. . . . The investigations show, further, the very 
disturbing fact that the injury need not be due to a local application of water, but 
to the injudicious application of large quantities of it in remolo localities and on 
neighboring farms. . . . 

‘^The investigations ])oint clearly to . . . the necessity of great care in the appli¬ 
cation of water in the methods of irrigation. This care must ]>e exercised not only 
for the hand which is being irrigated, but for the adjoining lauds on lower levels. . . . 

** Where the damage has been done, or where the conditions arc so imminent that 
ultimate ruin can ho foreseen, the logical method of rc'clamation is in providing 
adequate systems of drainage to carry off the excess of water and the accumulated 
salts. ... It may be too soon yet to urge an extensive system of underdrainage 
in the valley, hut some small systems should certainly be introduced, if necessary 
by cooperation, for an object lesson when it is considered necessary and timely to 
protect against trouble or to reclaim lands already abandoned. . . . 

*‘It must not be assumed, however, that a thorough system of underdrainage 
relieves one from exercising care and judgment in applying water to the land. 
There is less immediate danger of mining the land, to he sure, hut there are two 
things to he considered, namely, that an excessive use of water means just so much 
loss to irrigation and so much less land which can he brought under the ditch, and 
also that in the removal of these salts by the flow of the seepage waters out through 
the drainage system large quantities of really valuable plaut food are likely to be 
removed from the soil. ... By overirrigation and underdrainage wo may remove 
in a few years the very conditions which contribute to the wealth of the country in 
the fertility of the soil. 

^‘In taking up new laud in the Yellowstone Valley the heavy gumbo soils should 
be nnderdrained at the time the first irrigation waters are applied to the land. . . . 
It is too late to wait until the damage has been done, for the accumulation of salts 
themselves acts on the heavy gumbo soils and makes them more impervious to water 
and harder subsequently to drain. Great care must be taken in the application of 
water, ... 

‘‘The rise in the level of water in wells must he looked upon with uneasiness and 
guarded against with great care.^^ 

The advisability of cultivating such alkali-resisting crops as are 
known, or’of finding or breeding others, is discussed, but it is consid¬ 
ered unfortunate “for a locality like the Tellowstone Valley, which is 
originally free firom alkali, to accept such conditions resulting from 
their injudicious methods of irrigation and try to find crops which will 
thrive upon lands which have been unnecessarily injured.” 
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The causes of iujury to plauts by alkali are explaiiied. ‘‘Field work 
ill the alkali soils at Billings has shown that when the concentration 
of the salts in active solution in the soil moisture is as high as 1 per 
cent the limit of most cultivated plants is reached.” The injury is due 
to the fact that when “the concentration of the soil solutions becomes 
greater than a 1 per cent solution the osmotic pressure of the solution 
outside of the cell is greater than the pressure of the solution inside 
the coll and the cell is unable to absorb water.” (See also abstract of 
Wyoming Station Bulletin 39, p. 1025.) 

“It has been found that the solid grains of soil have the remarkable power of 
absorbing or concentrating a portion of the salts on their surface and thus with¬ 
drawing them from active solution. This is of the greatest practical importancef 
as otherwise the soil moisture would quickly become saturated with salts and ren¬ 
dered totally unfit for agricultural plants. As a matter of fact, in consequence of 
this condensing power, in no ease was the concentration of the soil moisture found 
to exceed 3 per cent, although the salts were quite soluble and wore crystallized 
out on the surface of the ground. 

Soil temperatures, L. G. Carpenter et al. ( Colorado 8ta» BuL 49j 
pp. 55-63j fig. 1 ),—The weekly averages of soil temperatures (recorded 
by two sets of thermometers) down to depths of 6 ft. are reported, and 
the effect of irrigation on the temperature of the soil is discussed. 

“ [One set of soil thermometers was so situated in a grass plat] that the irrigation 
of the lawn flooded to a depth of some inches the ground where the instruments 
were placed, and the irrigation was continued long enough to saturate the ground 
underneath. 

“ The temperature at a depth of 6 ft. had boon nearly uniform at 62^^ for a number 
of weeks before the date of irrigation on August 12, 

“With the application of water it is noticed that the temperature immediately 
rises, reaching a temperature of 71^ almost immediately after. The temperature fell 
almost immediately after the irrigation, so that during the next 3 days it had fallen 
to 64.5^. On August 16 the irrigation was repeated, and tliis time the effect of this, 
added to the ofl’ec^t of the first, was to increase the temx>eraturo to 75.5^. The tem¬ 
perature dropped rapidly to 69-'', and then dropped gradually, not again reaching 62^ 
until October. The effect of irrigation on the plat of ground and its vicinity was 
felt for more than a month. 

“The effect on the temperature at 2 ft. and at 3 ft. in depth was much the same. 
At the first irrigation the temperature at 2 ft. was increased over that at the lower 
depths. At the second irrigation the effect on the deep thermometers was almost as 
great as upon the 2-ft. thermometer. 

“For the depths less than 2 ft. the diurnal fluctuation is marked. . . . The shal¬ 
lower thermometers also show the cooling effect from evaporation so much that their 
temperatures fell below the deeper ones." 

The air and the methods of hygrometry, A. and H. Wolpkiit- (Die Luft und die 
Meihoden der Hygrometrie, Berlin: W. ^ S, Loeioenthaly 1899ypp, XXII + SS8, figs, 108), 

The maxim u m amount of chloridB in sea air, A. Gautier (Compt, Bend, Acad, 
Sci, BariSy 128 (1899), No, 12, pp, 715, 776).—The author found in the air of the Atlan- 
tie Ocean 0.00462 gm. of chlorin, corresponding to 0.022 gm. of sodium chlorid per 
cubic meter of air. * 

The absence of iodin in the free state or in the form of iodated gas in the air 
of the region of Toulouse, F. Garrigou (Compt, Bend. Acad. Soi, Park, 128 (1899), 
tro*U,pp.884,885), 
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Researches on moorland waters: I, Aoidityi W. Ackroyd (Jour. Chem. Soo, 
[londonjf 75 (1899)^ No. 436^ pp. 196-200, fly. i).—An account of studies especially 
trith reference to the fitness of such waters for drinking purposes. 

A new chemical process for the purification of water to be used for irriga¬ 
tion, G. Truffaut (Jour. Soo. Nat. Sort. France, 3. ser., (1890), Feb., pp. 184-190 ).— 
From the hardness, as determined with standard soap solution, the amount of mono¬ 
potassium phosphate required to remove the larger part of the calcium and mag¬ 
nesium and convert the harmful salts into useful forms is calculated. 

On methods of determining the fertilizer requirements of cultivated soils, O. 
Kellner (Mitt. Oekon. Geaell. Saohaen, 1897-98, II, pp. 16 ).—A general discussion of 
this subject. 

Directions for judging the agricultural value of soils, K. Hieleu (Menzcl n. von 
Lenyerke^a Landw. Kalendei*, 1899, pt. 2, pp. 53-80, fiya. 2 ).—A popular discussion of the 
value of mechanical and chemical examination both of the surface and subsoil as 
means of determining the agricultural value of soils. 

Soils and fertilizers, C. M. Blackfori> (Pop. Sci. Mo., 54 (1899), No. 3,pp. 392-401). 

Analyses of the arable soils of Belgium, A. Peteumann (Rev. Gdn. Ayron., 8 
(1899), No. 2, pp. 49-55; 3, pp. 113-120). 

Soil analyses at Wollongbar, H. V. Jackson (Ayr. Gaz. New South TTalea, 10 (1899), 
No. 2,pp. 160-168, fly. 1 ).—Analyses by F. B. Guthrie of sam])lcs from fertile and 
infertile spots of a deep, friable, well-drained red loam showed the infertile spots to 
be acid. 

The nitrogenous compounds which accompany humus acids in soils and peat. 

F. Skstini (Landw. Vera. Stat., 51 (1899), No. 2-3, pp. 153-158 ).—See E. S. R., 10, p. 424, 

Soil temperatures (New York State Sta. Rpt. 1897, pp. 028-034 ).—A tabulated sum¬ 
mary of tridaily observations during 1897 at depths of from 1 to 18 in. 


FERTILIZERS. 

Analyses and valuations of fertilizers, L. A. Voorhees and J. P. 
Street (New Jersey Stas. Bui. 13:^ypp. 01). — This bulletin gives trade 
values of fertilizing constituents in 1808 and the results of examina¬ 
tions of the standard commercial materials supplying them, as well as 
of home mixtures, factory-mixed fertilizers, and miscellaneous fertiliz¬ 
ing materials. Analyses and valuations are given of 85 samples of 
standard raw materials, 305 brands of complete fertilizers, 28 samples 
of ground bone, 23 samples of home and special mixtures, and 38 sam¬ 
ples of miscellaneous products. The materials examined include, in 
addition to the mixed fertilizers, nitrate of soda, sulphate of ammonia, 
dried blood, ground fish, tankage, ground bone, superphosphates, muri¬ 
ate of potash, sulphate of potash, kainit, double phosphate of potash 
and magnesia, saltpeter lime, lime from soft clam shells, shell marl, a 
lime fertilizer, wood ashes, crematory ashes, wool waste, bat guano from 
Mexico, cotton-seed meal, and pigeon manure. 

The consumption of fertilizers in the State in 1897 was practically the 
same as in 1896. The 305 brands of fertilizers examined were the prod¬ 
uct of 81 manufactories, indicating a tendency to excessive multipli¬ 
cation of brands. The fertilizers examined furnished on an average 
the amount of plant food guaranteed, but in only 66 per cent of them 
was it distributed in the proportion stated. The average composition, 
estimated value, and selling price of all brands of complete fertilizers 
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examined during the year were as follows: Total nitrogen, 2.46; total 
phosphoric acid, 10.69; available phosphoric acid, 8.37; insoluble phos¬ 
phoric acid, 2.32; potash, 6.38 per cent; station valuation, $19.90; sell¬ 
ing price, $28.68; actual difference, $8.68; percentage difference, 43.6 
l^cr cent. A comparison of these figures with similar data for iirevious 
years (E. S. R., 9, p. 935) shows that the composition of the average fer¬ 
tilizer has been remarkably uniform for the past 8 years. 

The average cost per i)ouiid of nitrogen in the sami)les (12) of nitrate 
of soda examined was 12.33 cts.; of sulphate of ammonia (1 sample), 
14.02 cts.; dried blood (9 samples), 11.52 cts.; ground fish (9 samples), 
11.54 cts.; and ground bone (15 samples), fine, 11.19, and coarse, 8.29 
cts. The average cost per pouiiU of available phosphoric acid in plain 
superphosphate (15 analyses) was 3.34 cts. The average cost per pound 
of potash in muriate of x>otash (12 samples) was 3.82 cts.; in kainit (3 
samx)les),4.04 cts. 

Virginia marls, W. 11. Ellett and A. T. EsiCRinaE ( Yir(jinia Sta, 
Bui, 78^ pp, (j.j-7()), —This bulletin reports analyses of 36 samples of 
marl from different x>arts of Virginia, accompanied by a brief review of 
the history of the use of marls in Virginia and a discussion of their value 
as a fertilizer. The analyses are groux>ed in three classes: (1) Marls con- 
taining upward of 20 per cent of lime (19 samxdes), (2) marls containing 
over 1 per cent of x^hosphoric acid (12 samides), and (3) marls contain¬ 
ing over 1 per cent of phosi^horic acid (5 samxdes). “The analyses 
make it clear that there are marls of high fertilizing value to be found 
in some sections of the State.’^ 

Investigations on the fertilizing value of carbon bisulphid, E. 

WoLLNY [Vrtljschr. Bayer. Landiv, Rath.^ lSf)8j Xo, .5, pp. 319-312 ).— 
This is an accjountof experiments in jmts and in the field with a variety 
of crops, extending over several years and designed to test not only the 
direct, but the after-effect of carbon bisulxihid. Two series of experi¬ 
ments were made; one in which the bisulphid was ai)plied during the 
glowing period of the x>lants and the other in which the bisulphid was 
ax)X)lied some months before the iilanting of the crops. The results 
showed that in the former case the x^ants were either killed or their 
growth checked and the yield reduced, while in the latter case the 
yield was considerably increased. However, the yields the second or 
third year, if no fertilizer was axjxdied, were smaller on those soils which 
had received the carbon bisulphid the previous year than on those 
which had wot received an application of this substance. The causes 
of the x^eculiar action of the bisulphid were not explained by these 
experiments. The activity of the nitrifying organisms of the soils and 
of the organisms of the root tubercles of leguminous plants was 
checked, but the organisms were not killed even by the use of consid¬ 
erable quantities of bisulphid. The crops experimented with were 
peas, carrots, beets, potatoes, rye, maize, mixed grasses, flax, 

over, alfalfa, camelina, and rape. In the pot experiments 10 cc. of 
carbon bisulphid was used in each pot (containing 4.16 kg. of soil). 
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In the field experiments plats 4 square meters in area were used. In 
each plat 16 holes were made at regular intervals to depths of from 30 
to 50 cm. and 25 cc. of carbon bisulphid ai)plied in each hole. 

Experiments to determine the fertilizer requirements of soils, 
G. Liebschbh ET AL. (Jowr. Landw., 46 {1898), No. d,pp. Si9--412).— 
This is an account of a continuation by Edler, Kretschmer, von Seel- 
horst, and J. Wilms of experiments planned by G. Liebscher (E. S. 11., 
7, p. 604) to determine the fertilizer requirements of soils by means of 
field and pot tests, the latter accompanied by analyses of the soils and 
plants. 

The results of field experiments with fertilizers in a number oi’ differ¬ 
ent localities in 1895 were inconclusive, it being impossible to deter¬ 
mine whether the differences observed were due to the fertilizers used 
or to variations in the other conditions. When, however, tests were 
made with the different soils in x>ots accomi)anied by a study of the 
coniiiositiou of the soil and of tlie crop produced, more definite results 
were obtained. It was found iii this case that, under like conditions 
of culture, heat, moisture, etc., plant analysis furnished a reliable means 
of judging of the fertilizer recpiiremcnts of the soil. It is considered 
more reliable for this purpose than soil analysis, although the latter fur¬ 
nishes useful data. The conditions in pot exx)eriinents vary so widely 
from those which obtain in the field that, in the authors^ oinnion, there 
is a (luestion whether the com^msition of the plants grown in the field 
would not differ materially from that of plants grown in pots. It 
was found in many cases that the potash content of the crox) was 
increased by applications of x^hosx>horic acid, although the opposite 
was rarely true. The results further show that a constituent which 
was in relative excess in the soil was also found in excess in the crox>. 

Barnyard manure, F. T, Shutt {Canada Cent, Expt. Farm Bui, SI, pi), 29, pi, i).- 
This is a popular article on tlio nature, functions, composition, fermentations, preser¬ 
vation, anti application of barnyard manure based to a lar^e extent on investigations 
made by the author and his associates. 

Report of analyses of commercial fertilizers for the fall of 1898, L. L. Van 

Slyke {New York State Sta, Bui, 14S, pp. 199-226 ),—The results of analyses of 162 
different brands of fertilizers are reported and the composition and tjuality of the 
different fertilizers offered for sale in the State during the year 1898 are discussed. 
Of the 162 brands examined, 111 were complete fertilizers. In these the nitrogen 
varied from 0.46 to 4.69 per cent, averaging 1.67 per cent; the available phosphoric 
acid varied from 4.77 to JL3.45 per cent, averaging 9.27 per cent; the potash varied 
from 0.36 to 10.43 per cent, averaging 4.36 i)er cent. The average amounts of nitro¬ 
gen, available x^hosphorio acid, and potash exceeded the guaranteed average by 0.16, 
0.96, and 0.26 per cent, respectively. 

Analyses of fertilizers, C. A. Gokssmann {Maasachusetta Match, Sta. Bui, 57, 
pp. 24),—‘The bulletin contains analyses of 57 samples of fertilizing materials sent to 
the station for examination and 127 brands of commercial fertilizers collected during 
1898. The fertilizing materials analyzed include wood ashes, limekiln ashes, peach- 
twig ashes, potatoes, clover hay, tobacco stems, hop refuse, dried blood, peat, sul¬ 
phate of ammonia, sulphate of potash and magnesia, tankage, bone meal, barnyard 
manure, sewage, and complete fertilizers. A schedule of trade values for 1898 is 
given. 
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The Peruvian guano depoatts from 1878 to 1898, J. H. M. Fallon (Jour, Soo, 
Chem, Ind,, IS (1899)^ No, 5, pp, flgo, 4).—A brief history of these deposits. 

Analyses of bat guano, F. Watts (Jour, Jamaica Agr. Soo,, S (1899), No, S, p, 
i55).—Analyses of samples of medium and rich quality, representative of deposits 
on the island of Jamaica. 

The potash industry, H. Passmann (Die Kaliindaetrie in ihrer Bedeutung und 
Eniwxckdmg, 2 cd. Staasfurt, 1S99, pp, II1+120), 

Phosphatic nodules of Trichinopoly and the use of mineral phosphates in 
agriculture, D. Hoopku (Agr, Ledger, 1898, No. 20 (Agr, ser.. No, 2S), pp, f5).—These 
nodules, which are found scattered over the surface or distributed through the soil 
in more or less abundance over a considerable area in this district, showed on 
analysis 53 to 00 i>er cent of tricalcium phosphate, 4 to 8 per cent of oxid of iron 
and alumina, and 1? to 23 per cent of calcium carbonate. 

The value of the lime in phosphatic fertilizers, Maizikres (IJEngrais, 14 (1S99,) 
No, S, pp. J79-1S1), —A discussion, based largely upon the work of Ullmann, of the 
fertilizing value of the free lime of Thomas slag and the gypsum of superphosphates. 

Remarks on the determination of the fertilizer requirements of soils, C, von 
Seeliiorst (Jour, Landw., 47 (1S99), No, 1, pp, 91-94), —An explanation of some of 
the details of the experiments reported in the article noted above (p. 1033). 

Fertilizers for natural meadows (VEngrais, 13 (1898), No, 41, pp, 977, 978).—X. 
summary of the results of investigations on this subject, with conclusions. 

FIELD CROPS. 

Results obtained in 1898 from trial plats of grain, fodder corn, 
and roots, W, Saunders {Canada Cent, Expt, Farm Bui: 32,^ pp, 17j 
figs, 2), —These tests were in continuation of cooperative work pre¬ 
viously reported (E. S. K., 9, p. 826). The general plan of the experi¬ 
ments remained unchanged. The results are given in tabular form. 

Taking the average results obtained on all the experimental farms 
the varieties of the different crops i)roducing the largest yield in 1898, 
mentioned in their order, were as follows: 

Oata. —Bavarian, Banner, White Giant, Oderhruch, Columbus, American Triumph, 
American Beauty, California Prolitic Black, Abundance, AVhite Schonen, Monnouite, 
and ( I olden Beauty. Two-rowed harleif, — Beaver, Dunham, Danish Chevalier, Newton, 
French Chevalier, and ]*rizo Prolific. Six-rowed barley, —Pioneer, Stella, Odessa, 
Mensury, Oderhruch, and Trooper. Spring wheat. —Wellman Fife, Monarch, White 
Connell, Goose, White Fife, Red Fife, Preston, Progress, Percy, Rio Grande, Stanley, 
and Emporium. Peas. —Perth, Pride, Elephant Blue, King, Harrison Glory, Trilby, 
Vincent, Early Britain, Pictou, New Potter, German White, and Bruce. Corn. —Red 
Cob Ensilage, Giant Prolific Ensilage, Thoroughbred White Flint, Early Mastodon, 
Champion White Pearl, and Cloud Early Yellow. Tumipa. —Purple-top Swede,' 
Jumbo, Giant King, Sutton Champion, Hall Westbury,. and Perfection SWede. 
Mangel-umrzela.—Y gWow Intel-mediate, Gate Post, Giant Yellow Globe, Canada Giant, 
Giant Yellow hitermediate, and Norbiton Giant. Carrots, —Mammoth White Inter¬ 
mediate, Improved Short White, Half Long White, White Belgian, Green Top White 
Orthe, and Giant White Vosges. Sugar beets, —Danish Red Top, Danish Improved, 
Red Top Sugar, and Improved Imperial. Potatoes, —American Giant, Seedling No. 7, 
Date Puritan, New Variety No. 1, American Wonder, Irish Daisy, Dreer Standard, 
Clay Rose, Green Mountain, State of Maine, Polaris, and Rnral Blush. 

The average yields per acre in 1898 of the varieties here mentioned 
were approximately as follows: 69 bu, of oats^ 42 bu. of two-rowed bar- 
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ley, 47 bu. of six-rowed barley, 30 bu. of spring wheat, 40 bu. of peas, 
22 tons of silage corn, 33 tons of turnips, 33 tons of mangel-wurzels, 
26 tons of carrots, 24 tons of sugar beets, and 453 bu. of potatoes. 

The varieties of difterent crops which have given the best average 
yields at the several experimental farms during the past 4 years, in the 
order of their productiveness, are as follows: 

Oat8» —Bauuor, American Beauty, Columbus, Golden Beauty, Bavarian, Holstein 
Prolilic, White Sclioneu, Early Golden Prolific, Wallis, Abundance, Golden Giant, 
and White Russian. Two-rowed barley ,—French Chevalier, Danish Chevalier, Beaver, 
Canadian Thorpe, Newton, and Prize Prolific. Six-rowed ftnr/ey.—Mcnsury, Odessa, 
Trooper, Common, Royal, and Oderbruch. Spring Preston, Wellman File, 

Monarch, Percy, Red Fife, White Fife, White Connell, Rio Grande, Goose, Red Fern, 
Old Rod River, and Advance. Potatoes ,—Irish Daisy, Seedling 230, Late Puritan, 
Americau Wonder, Reading Giant, New Variety No. 1, Leo Favorite, Empire State, 
State of Maine, McKenzie, Clark No. 1, and Queen of the Valley. 

The approximate average yields of these varieties of oats, two-rowed 
barley, six-rowed barley, spring wheat, and potatoes was 67,34,46,29, 
and 343 bu. per acre respectively. 

The varieties of peas, mangel-wurzels, and carrots giving the best 
average yields for 3 years at all the experimental farms were as follows: 

-Crown, Carloton, Pride, New Potter, Prince Albert, Arthur, Centennial, 
Paragon, Creeper, Trilby, Duke, and Kent. Mangel-wurzels .—Gate Post, Giant 
Yellow Intermediate, Yellow Intermediate, Giant Yellow Globe, Mammoth Long 
Red, and Canada Giant. Carrots .—Improved Short White, Half Long White, Giant 
White Vosges, Mammoth White Intermediate, Iverson, Champion, and White 
Belgian, 

The approximate average yields of these varieties of peas, mangel- 
wurzels, and carrots were 34 bu., 30 tons, and 18 tons per acre 
respectively. 

The effect of different methods of culture on the yield of mangel- 
wurzels, E. WoLLNY {BL Zuckerruhenbau, 5 {lS9S)jNo, 

241-248 ).—Kidge and level culture w^ere compared, and a method, 
which consisted in making broad and flat-topped ridges along the mid¬ 
dle of which the seed was planted and then level cultivation given, 
was tried. The data obtained show that the temperature of the ridged 
soil was higher and subject to greater variations than the soil which 
was given level cultivation j that the ridged surface had the smaller 
water content; and that the eftect of drought is most marked on soils 
of ^ comparatively small water-holding capacity. It was found that 
ridges running north and south had a higher and less variable tem¬ 
perature than ridges extending east and west. The author concludes 
that ridge culture and growing plants on broad and flat ridges is 
advisable only on soils with large water-holding capacity and in moist 
climates. The general conclusion is that growing beets on broad and 
flat-topped ridges with level cultivation in a mild and moist climate 
and on soils of medium to large water-holding capacity is j^referable to 
the ordinary ridge culture. 
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A report of the cultural experiments at the agricultural college 
at Carlsburg {BuL Agr. [Brii^sels]^ 14 {1898)^ No. 6j pp. 612-619^ pi, 1 ),— 
Tbo results of fertilizer and cultural exj)eriments with oats and pota¬ 
toes carried on for 13 years are tabulated, aud the results obtained 
during the season of 1898 are discussed in detail. The fertilizers 
ai)plied were barnyard manure, a complete commercial fertilizer, a fer¬ 
tilizer which furnishes nitrogen only, and fertilizer mixtures in which 
either nitrogen, phosphoric acid, potash, or lime was lacking. In gen¬ 
eral, barnyard manure gave the best results. 

Harrowing meadows proved effective in the destruction of weeds. 
Spraying a weedy field of oats with a solution of a mixture of copper ^ 
sulphate and ferrous sulphate (7.J kg. per hectoliter of water) resulted 
in the destruction of the weeds without a bad effect on the oats or the 
clover which grew under it. 

Distance experiments with sugar beets and fertilizer tests 
with potatoes, 0. von Seeeiiorst {Fiililitufs Landw. Zig.^ 47 (1898)^ 
No, cS, pp, 300-302). —Hetter results were obtained when beets were 
planted 20 cm. apart in rows 20 cm. apart than when either of the dis¬ 
tances was 30 or 40 cm. The fertilizer experiment with potatoes showed 
that kaiuit, carnallit, and muriate of potash, when applied late, 
decrease the starch content of the tubers, while sulphate of potash and 
carbonate of potash and magnesium increased the starch content. 
Muriate of potash, sulphate of potash, and carbonate of potash and 
magnesium were the most effective in increasing the total yield. 

The composition of sugar beets rich in sugar {Chem, Ztg,^ 22 
{1898), No. 98yp. 1035). —In 1808 1,200 samples of sugar beets analyzed 
in the State Laboratory at Ldwen, Belgium, showed an average sugar 
content of 10.4 per cent. From a comparison of the composition of 
rich sugar beets it is concluded that the percentages of nitrogenous 
and mineral substances and (tellulose decreases as the sugar content 
increases; further, that the sugar content of the beet increases as the 
percentage of lime in the beet increases and the percentages of potash 
and phosphoric acid decrease and that the content of magnesia remains 
relatively the same. 

The influence of different rates of fertilization on the yields of 
cultivated plants, B. Wollny {Bl. ZueJeerrUbenhau, 5 {1898), No. 4, 
pp. 369-373). —From the results of growing sugar beets, mangel-wurzels 
and potatoes fertilized with different amounts of a mixture consisting 
of equal pajts of superi)hosphate, chlorid of potash, and nitrate of 
soda, the author concludes that the yield increased with the increase 
of plant food up to a certain point, when the rate of increase in tiie 
yield began to diminish and finally reached a point beyond which the 
increase of i)lant food became unprofitable. 

Report of field experiments, 1897-98, A. Damseaux {Bui. Agr. 
[BrusseU], 14 {1898), No, 6, pp. 591-605). —The results of fertilizer 
experiments with cereals aud root and forage crops are reported. 
Among 13 varieties of wheat Carter D, Barbu jaune 6pi carr6, 

, Standup, and Bivett Bearded, in the order given, were the most pro- 
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ductive. Two varieties of rye, Lochow and Bannet, and 1 variety of 
oats, La Precoce d’et<5 Cbrestensen, are recommended. A dressing of 
400 kg. per hectare of superphosphate produced a larger increase in 
the yield of oats than a dressing of 200 kg. per hectare of nitrate of 
soda, and when these applications were sipplied together the results 
were not as satisfactory as when they were applied separately. The 
use of Alinit seemed to have no effect on the yield of oats. 

Eight varieties of sugar beets were grown, all of which showed a 
high sugar content and coefficient of purity and a good yield. The fol¬ 
lowing varieties are mentioned as producing beets of good form: Kim- 
pau i\ Schlangjtedt, Keilholz amelioroe, Selection Dumont-Brabant, and 
Baumeier Kleinwanzlcben. Nitrate of soda and sulphate of ammonia 
were applied before the sugar beets were i)laiited. The nitrate of soda 
increased the yield at the expense of sugar content and purity, while 
the sulphate of ammonia had no detrimental effect on the sugar con¬ 
tent and purity, but produced a smaller increase in yield. Muriate of 
potash was found more effective than kainit. 

The results of testing gypsum as a fertilizer for clover showed that 
the application should not be made as a top-dressing. 

Tests were made of fertilizing and cultivating the sod of two-year- 
old meadows. Peruvian guano was applied at the rate of ^50 kg. per 
hectare on February 21 and cultivation with a harrow was given to the 
depth of G cm. The fertilizer applied alone gave the best results, fol¬ 
lowed in their order by the use of the fertilizer together with cultiva¬ 
tion, and cultivation alone. 

Test of fertilizers on wheat, B. O. Nourse ( Virginia Sta. 7M. 77j 
pp. 53-61 ).—This is in continuation of work formerly reported, and the 
plan of the experiment has been described in a previous abstract 
(E. S. E., 9, p. 747). The results for the present year and the average 
results for 3 years are given in tables. The financial results of the 
different applications are discussed. The average results for the 3 
years show that when applied alone potash was practically without 
effect, nitrogen increased the yield, but not enough to pay for the appli¬ 
cation, and phosphoric ticid more than doubled the yield of grain and 
straw. The following table gives the results obtained when the ferti¬ 
lizers were applied together, each in amounts sufficient to supply either 
all the phosphoric acid or oue-half of the potash or nitrogen removed 
in a crop of wheat of 25 bu. per acre. 


liesulis of fertilizer tenU with wheat. 


riant fooil. 


Grain per acre. 


Straw per acre 

1 

1896. 

1897. 

'1898. 

Averagi*. 

1896. 

1897. 1 

1898. 

Average. 


Bu. 

Bu. 

Bu. 

Bu. 

Lbs. 

i 

Lbs. 1 

Lbs. 

Lbs. 

Xo fertlllzern....'. 

5.22 

5.90 

7.72 

0.28 

676 

590 I 1,041 

76ji 

Potaali and nltrrtjien. 

5.83 

9.61 

11.37 

8. 94 

1,060 

873 ; 

1,178 

1,037 

Potash and phosphoric acid.... 

13.00 

16.30 

19.50 

16.29 

1,570 

1,277 I 

1,780 

1,542 

Phosphoric acid and nitrogen.. 

12.66 

17.95 

23.46 

18.02 

1,310 

1,543 1 

2,4r>3 

1,769 

Potash, phosphoric acid, and 
nitrogen.. 

18.04 

19.43 

i 27.00 

21.49 

1 1,718 

1 

1,574 j 2,680 

1,091 
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A contribution to the question of how kainit affects the potato 
when applied to the preceding crop, O. Lemmebmann {Landw. Vers, 
8tai.^ 51 (1898)^ No. 3-3, pp. 159-184 ).—A number of cooperative experi¬ 
ments were made with different amounts of kainit applied to the cereal 
crop which preceded a crop of potatoes. In every case 9 plats each 5 
ares in size were used. In addition to uniform green manuring and an 
application of 1,000 kg. of lime per hectare, 3 received 1,000 kg. kainit 
per hectare, 3 received 2,000 kg., and 3 received no kainit. The fertil¬ 
izers were applied in the fall of 1891. A cereal crop was grown the fol¬ 
lowing season, and in 1896 a crop of potatoes. The results from the 
kainit applications on the cereal crop indicate that on soils containing 
0.2351 per cent of potash a potash fertilizer for wheat and rye is recom- 
mendable, and that on soils containing 0.2424 per cent of potash an 
addition of potash is unnecessary for oats. 

In general the application of kainit in these experiments acted bene¬ 
ficially, but the results from different amounts on the various soils were 
not parallel. In all cases except one, plats receiving kainit produced 
better yields tlian plats to which no kainit had been applied. The yield 
from the larger applications was greater in a number of cases than the 
yield from the smaller applications, but the increase was notin propor¬ 
tion to the amount applied. In a few instances the application of 2,000 
kg. per hectare proved too heavy, and the yields were smaller than those 
obtained on plats which had received one-half that amount or no kainit. 
The action of kainit in these tests did not show any marked regularity, 
and the author considers further experiments hecessary before definite 
conclusions can be drawn. 

Researches on the quantities of fertilizing materials necessary 
in the intensive culture of the potato, A. Girard (Ami. 8ci. Agron., 
1897, II, No. 2, pp. 261-280 ).—Observations were made of the amount 
of plant food removed from the soil by the different parts of the potato 
plant. Eight different varieties were studied. It is concluded that 
the maximum yields of tubers of these varieties removed on an average 
110.80 kg. of nitrogen, 25.31 kg. of phosphoric acid, and 183.35 kg. of 
potash per hectare. 

On the consumption of water in rice fields, 1. Inaoaki [Imp. 
Unic. Col. Agr. [Tohyo] Bui., Vol. 3, No. 5, pp. 407-414, pi. 1 ).—This 
article gives a record of measurements at intervals of two or three 
days of transpiration from rice plants growing in pots. The experi¬ 
ments covered the period from January 18 to October 20. The pots 
were covered with an apparatus which maintained the water in the pot 
at a constant level, measuring the water so used and at the same time 
recording the evaporation from the sutface of the pots as well as the 
excess of water which the plants received due to wind, rain, or dimi¬ 
nution of atmospheric pressure. Prom the data obtained in these 
ex];]^riment3 it is estimated that the rice crop transpires 1.539 liters of 
water per hectare per second. In experiments in the field it was found 
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that the amouDt of water so utilized by the rice plant was 1.068 liters 
of water per hectare per second. It thus appears that the water 
requirements of rice are much smaller in Japan than in Italy, where, 
according to Patriarca/ the average amount of water required by rice 
is 2.637 liters per hectare per second. This difference is believed to be 
due to the greater humidity of the air in Japan (76 to 94 per cent, as 
compared with 52 to 69 per cent in Italy). 

Report of the agricultural exposition of Kiev and the agricultural industries 
of Russia, H. Sagnier (Bal. IMin, Agr. France], 17 {1808), Xo. 2, pp. 488^513).-—This 
report discusses the agricultural exposition held at Kiev in 1897 and thti history and 
present condition of agricultural education in Russia, and gives descriptions of the 
Agronomic Institute at Moscow, the Imperial Agricultural Museum, and tlio Botanic 
Gardens at St. Petersburg. An outline is given of the systems of agricultural ex¬ 
periment stations and meteorological stations and the general work of the Ministry 
of Agriculture is pointed out. 

November crop report, C. C. Jambs (Ontario Bureau Jnd, Bui. 68, pp. 31). —This 
bulletin gives the estimates of the yields of crops, statistics of live stock, and the 
total rainfall and average temperature for the Province of Ontario for 1898. 

Some atatiatlca of the world'a production and consumption of cereals, L. 
Guandeau (Ann. Set. Agron., ISOS, IJ, Xo. 2, pp. 127-228). —Figures are given on the 
production of cereals in general, on the production of wheat for all countries, and 
on the cost of producing wheat in France. 

The culture of beets for forage, E. Mkh (Prog. Agr.ct rU.(e(LVe8t),20 (1890), 
Xo. IS, pp. 399-401)*'—This article reviews the methods of growing beets for forage in 
different parts of France and gives directions for their culture. 

Broom corn ( Wallact^s Farmer, 24 (1899), Xo. 14, p. SIS).—A popular note on the 
culture of broom com in central Kansas. 

Coot of cane culture, R. E. Rose (Florida Agr., 20 (1899), Xo. 15, p. 227).—A brief 
article on the cost of growing sugar cane in Florida and Louisiana. 

The cultivation of pindars or ground nuts in Jamaica, F. Watts (Jour. Jamaica 
AfjV. Soc., 1898, Xo. 10, pp. 409-414; abs. in Jour. Soc. Cheni. Ind., 17 (1898)^ Xo. 12, 

p. 1200). 

General observations on oats, Ballanh Rend. Acad. Sci. Paris, 125 (1897), 

Xo. 10, pp. 579-.’)81). 

Raising peanuts by irrigation (Fla. Agr., 20 (1899), Xo. 15, pp. 20, 27).—A brief 
article on the subject. 

Some good varieties of potatoes (Amer. Gard., 20(1899), Xo. 220, p. SOI). —Notes 
on 16 of the newer varieties of potatoes tested at the Ohio Station the last two 
seasons. 

potato In France in 1781, G. Henslow (Gard. Chron., 3, ser., 25 (1899), Xo. 
6S9,p. 177). —A review oi^a work on tlu‘ potato published in Franco in 1781, con¬ 
taining many points of historical interest. 

The influence of form, size, and starch content of seed potatoes on the yield, 
M. Fischer (FUhling^s Landw. Ztg., 48 (1899), Xo. 5, pp. 188-193; 6, pp. 201-208 ).— 
Experiments were conducted to determine the influence of these factors on the yield 
of potatoes, and the results are herp tabulated and discussed. 

Relations between the color of the grain, its composition, and the form of the 
heads and stems of rye, N. Westermeikr (Fuhling^s Landw. Ztg., 47 (1898), Xo. 22, 
pp. 847-852). —This article is a discussion of the results of breeding rye by different 
breeders. The author states that so long as it has not been proved that yellow¬ 
grained rye is the more productive, green-grained rye should receive the preference 


1 Compare Markus, Landw. Meliorationswesen, 1881, p. 59. 
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on account of its higher nitrogen content. A discussion of this subject has been 
previously noted (E. S. R., 10, p. 349). 

The British millers' requirements in wheat {Agr, Gaz. New South Wales, 9 (1898), 
No. 7, pp. 750-761). —The article considers the wheat berry, the endosperm, and the 
germ, besides discussing the milling requirements in a general way. 

Experiments in the improvement of fodder roots, C. V. Gakola (Ann. Sci. Agron., 
1898, II, No. S, pp. 423-479). —Results are given of cultural experiments and investi¬ 
gations on the chemical composition and digestibility of fodder roots. 

The chemical composition of maize and its products, H. W. Wilky (Ann. 
Agron., 25 (1899), No. 1, pp. 33-47).—This is a translation by E. Gain of U. S. Dept. 
Agr., Division of Chemistry 13ul. 50 (E. S. R., 10, p. 624). 

Legumes in their relation to crop rotations, Salfelii (Dent. Landw. Presse, 26 
(1809), No. 24, pp. 259, 200). —A discussion on the value of various legumes in the 
rotation, with a statement of results chained in practice. 


HORTICULTURE. 

The Stringfellow root-pruning theory, II. N. Starnes (Georgia 
Sta. Bnl. 40^ pp. 147-179^ pi. Jigs. 25 ).—The Stringfellow method of 
close root pruning is described and illustrated and the advantages 
claimed for it enumerated. They are, in short, a saving of time, labor, 
and consequent expense in handling, and a nearly perpendicular down¬ 
ward growth of the roots of the transidanted tree. In the iirst exi)eri- 
ment one-year-old trees of Elberta peaches averaging 5 ft. in height 
were planted February 1,1896, on red loam with a stiff red clay subsoil. 
There were 12 rows, each containing 21 trees, the rows being 18 ft, 
apart. The roots of the trees in the different rows were either un¬ 
pruned, pruned only when broken, or i^runed to 1, 2, or 4 in. clubs, or 1 
or 4 in. taps, the tops in all cases being pruned to 18 in.; or the roots 
were pruned only where broken and the tops left unpruned or pruned 
to 12 or 24 in. At the same time in another location there were planted 
several small plats of apples and cherries, either unpruned or root- 
pruned to 1 in. clubs with toi3S pruned to 18 in. All trees with whole 
roots were planted in the usual manner in standard holes and the root¬ 
less ones in a crack made by inserting a spade perpendicularly in the 
ground and withdrawing it. 

The season which followed was exceptionally dry, yet every tree lived 
and appeared to flourish. At first the trees having whole or nearly 
whole root systems appeared to make the most rapid growth, but by fall 
there was little difference observable except in the* rows that had not 
been top-pruned. The trees in these rows were less symmetrical than 
others, and showed a distinct warp or inclination toward the north. 
Little difference, if any, was observable between the rows whose tops 
had been pruned to 12, 18, and 23 in., respectively, all branching 
equally low. 

The following winter one tree from each row was dug up and the dirt 
carefully washed away, thus exposing the entire root system. All were 
found so uniform in size, habit of growth, and general characteristics 
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that a second test of one-year-old roots was made. In this fewer trees 
were used, and McIntosh was substituted for Elberta. 

One tree from each row was dug up, the roots freed from dirt, and 
photographed. 

The assertion that the new root system will penetrate almost per- 
j)endicularly downward is not supported by these experiments. It is 
possible, however, that in more sandy ground the roots would assume 
a more nearly perpendicular direction. In the second experiment the 
best growth, both aerial and underground, was found in the rows which 
had been pruned to 4-in. taps and 1-in. tap ])lanted in dibble holes. 
Observations uj^oii the roots of two years’ growth in the first experi¬ 
ment are given in the following table: 

Roots after two yearn^ growth. 


Treatinnit 


1- inch club. 

2- ineb olul). 

4-iiioh tnp. 

4-inch club. 

Pniiu'<l only-wlicrc brokcMi. 

Koots uiipriuicd. 

l-iiich tap planted in dibble bole. 
1-iuch lap planted in uonnal hole 


Avortijrp 
diaiiu'tpr 
of root 
Hystciu. 

I Weight. 

1 

Depth of 1 
root 
syatcin. 

Ft. 

J/i. 

! I'omids. 

Inches. 

8 

0 

\ 5.93 

19.0 

7 

0 

i 7.47 

20.0 , 

S 

6 

' 8.68 

18.0 : 

8 

0 

' 10,66 

1 15.5 1 

10 

1 

, 14.30 

1 17.5! 

9 

1 

11.04 

1 15.0 i 

10 

10 

1 8.04 

i 20.5 i 

11 

3 

8.95 

1 19.3 


ofateiii. 


24 

1 


In all cases the taps were pruned to 18 in. The best and finest root 
systems were found in the trees iiruned to 1-in. tap and planted in dib¬ 
ble or normal hole. The weight and diameter of stem was less than in 
others, but the roots penetrated much deeper. The whole root system 
had more fibrous laterals. 

The apples and cherries were examined at the end of the second 
season, and the difference between the unjuuned and closely pruned 
roots was found mucli more pronounced. The latter made fewer, larger, 
and more robust roots, penetrating to a depth of 17J in. The former 
made a mass of small laterals, penetrating to only in. The author 
is fairly satisfied that peach, apple, and cherry trees pruned by the 
Stringfellow method will live and flourish in his section of Georgia, 
even in stift* soil and under adverse meteorological conditions. 

Orchard notes, F. S. Earle {Alabama College /Sta, BuL 98^ pp. J268- 
277 ).—Notes are given on the possibilities of successful apple culture 
in Alabama. An orchard of about 45 varieties was planted on the 
station grounds in 1885. Of these 24 varieties are enumerated which 
have proved healthy and fairly vigorous in that locality. The following 
provisional list covering a range of seasons is suggested: Early Har¬ 
vest, Eed Astrachan, Carter Blue, Limbertwig, York Imperial, Shock- 
ley, Bed June, Horse, Ben Davis, Winesap, and Yates. The two 
most serious enemies to profitable apple growing so far encountered 
are the various summer rots that attack the green fruit on the tree and 
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the green louse or aphis,” the latter being very abundant, especially on 
young trees. It has not been found i^ossible to rid the trees of them 
by kerosene emulsion. The apple scab is seldom seen. NTotes are 
given on 20 varieties of Hungarian apples received from the Division 
of Pomology of this Department. ‘^There were3 trees of each kind, 
one of which had been grafted on a whole root, one on the upper half 
of a root, and one on the lower half of a root.” Grafts on the lower 
half of the root made a slightly better growth than the others, and 
those on whole roots slightly poorer. In a test of northern as compared 
with southern grown apple nursery stock, Missouri-grown trees aver¬ 
aged 10 days earlier in starting than Georgia and Alabama stock, but 
before the end of the season there was no difference between them. ^ 

In a trial of Japanese as compared with French pear stocks for the 
South, Bartlett pears on the former were from the outset the more 
vigorous, and at the end of three seasons^ growth averaged twice the 
size of those on French roots. In a trial of the Stringfellow root-pruning 
method with 8 varieties of peaches and 2 of pears, neither increase nor 
decrease of vigor could be detected in the root-pruned trees. 

Observations made on the blooming seasons of 4G varieties of plums 
are given. The varieties are grouped as to time of blooming in the 
neighborhood of Auburn, each group comprising those blooming near 
enough together in ordinary seasons to effect cross pollination. A test 
of spraying with whitewash to retard blooming (E. 8. K., 9, p. 835) 
showed little if any effect on time of budding. 

Japanese persimmons, it is stated, grow readily in all parts of the 
State and bear well. Varietal notes are given on 9 sorts. Okame, 
Yeddo Ichi, Costata, and Yemon are recommended as the best market 
kinds. 

Apples in Pennsylvania, G. 0. Butz {Pennsylvania 8ta, BuU4^pp, 
17). —This is a popular bulletin, giving notes on soil, tilling the soil in 
young orchards, cultivation in bearing orchards, fertilizers, the trees, 
pruning at time of planting, distance to plant, pruning bearing trees, 
top grafting or double working, choice of varieties, preservation of 
apples, spraying, insect enemies, and fungus diseases. The greatest 
activity in Pennsylvania in the planting of apple orchards on a large 
scale is displayed at present in the southern and southwestern parts of 
the State. The author considers the York Imperial a variety-of special 
promise in Pennsylvania. 

Among the insect enemies of the apple are mentioned the codling 
moth {Gaiiyocapsapomonella), borers, oyster-shell bark-louse {Mytilaspis 
pomonim)^ cankerworm {Anisopteryx pometaria)^ aphis {Aphis mali)y and 
tent cateri>illar {GUsiocampa americana)^ and remedies are given. 

Brief notes are given on the apple scab {Fusicladium dendriticum)^ 
rust {Rmtelia pirata and Oymnosporangium macropus)^ and leaf spot 
{Phyllosticta limitata)^ and remedies are suggested. 

Tests of strawberries, raspberries, blackberries, and grapes, ""J. 

Troop {Indiana 8ta. Bui. 73jpp. 78-92j figs. 3). — TSotes are given i^on 
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numerous varieties of strawberries, raspberries, and blackberries, 
mostly new, tested at the station the i)ast season. No recommended 
list of strawberries is given. Among raspberries, Miller, Cuthbert, 
Columbian, Golden Queen, Marlboro, Eureka, Kansas, and Nemaha are 
recommended; among blackberries, Agawam, Ancient Briton, Early 
King or Early Harvest (with protection), Eldorado, Erie, Snyder, Tay¬ 
lor, and Western Triumph. The author especially recommends thorough 
subsoiliug before the setting of raspberries on land witli a hard compact 
subsoil. 

Cultural notes are given on the native grapes, and Brilliant, Camp¬ 
bell, Early Ohio, Nectar, Red Bird, and Ulster are recommended among 
the newer varieties as worthy of consideration. 

Strawberry culture—notes on varieties, L. R. Taft and 11. P. 
Gladden {Michigan Sta, Bui. 163^ pp. 13-76^ Jigs. 6). — A general pre¬ 
sentation of the subject, discussing the soil and its preparation, idants 
and lilanting, fall planting, varieties, perfect and imperfect flowered 
varieties, cultivation and care, mulching, preveuting injury from frost, 
irrigation, cleaning out the old beds, insects and diseases, the strawberry 
weevil, and the strawberry-leaf blight. Notes upon a large number of 
varieties are appended. 

^‘The moat promising of the now sorts are Fountain, Iloosier, Knight, Morgan 
Favorite, Ridgeway, Seaford, Unnamed, and Mayflower for early and medium, and 
Michigan for late. 

the varieties that have been tested for two seasons the following have the 
most promise: Fremont, Giant, Glen Mary, Ideal, Purdue, Plow City, Ruby, and 
Wm. Belt. 

'^Notwithstanding the advent of the many newer sorts, it is doubtful if there are 
more profitable varieties for the market grower than Bubach, Haverland, and War- 
field, with Beder Wood, Sliarpless, or Clyde as fertilizers for these pistiliates. 

"For the grower of fancy fruit under intensive culture it is possible that the 
large fruiting soi-ts—Brandywine, Glen Mary, Marshall, and Wm. Belt—may be more 
profitable than the varieties named above that are usually more productive but 
bear smaller berries. 

" Bird, Groenvillo, Leroy, Snowball, and Weston, among sorts not so widely known 
as the above, have given good results as market berries. 

"Aroma and Eureka bear large fruits, are late, and have a long season. They aro 
well worthy of trial as late varieties.'' 

A native white bedding plant, J. C. Akthxui {Indiana 8ta. Bui. 74, 
jpp. 94-100, pis. 6, fig. 1). —The esseutial motive of this bulletin is to call 
the attention of flower lovers to the ornamental possibilities of some 
species of onr native flora. Notes are given on Oerastium arvense 
oblongi/olium, to which the autlior gives the popular name starry 
grasswort, as a bedding plant. This plant has been under cultivation 
at the station for sevei'al years. It covers the ground with a close mat 
of foliage and is evergreen. It has merits also as a cut flower. The 
starry grasswort is believed to possess the necessary capacity for varia¬ 
tion that is essential when rapid cultural improvement is demanded. 
Botanical and cultural notes are given. 

20776—No. 11-4 
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Horticulture in Japan, J. K. M. L. Parquhar (Floriats^ Exchange, 11 {1809), No. 18, 

j?. S43). 

Evolution in the garden, F. W. Buriiridgr (Gard. Chron., 3, eer.,25 (1899), No, 
639, pp» t77,178). —A criticism of the present confused nomenclature of garden plants^ 
especially crossed plants, with suggestions for its simplification. 

Orchard cultivation, J. T. Stinson (Arkaneae Sia. Bal. 65,pp.87-100,fige.7).--A, 
popular presentation of the subject, treating of location, soil, time for setting trees, 
distances between trees, how to transplant, how to prime, tillage, cover crops, and 
fertilizers. Apple skin blotch (Lepiothyrnm pomi) is mentioned as of rare occurrence 
ill orchards on the highlands in the northwastern part of the State, but of extensive 
occurrence in less elevated locations. Experiments with the close root pruning 
method resulted somewhat unfavorably, but not decisively. 

The science of fruit tree fruitfulness simplified (Ayr. Jour. Cape Good Hope, 14 
(1899), No. f), 2 )p. L^9G-f298). —Abstract of an article in the London Fruit Grower. It is* 
ii polemic against the commonly accepted canons of fruit-tree pruning. Hemoval of 
wood growth in such quantities as usually practiced is believed to bo devitalizing. 
Superfluous growth should be pinched out as soon us it appears. If any is over- 
loolvoil, it should be cut in the winter months of the year in which it first grew and 
all weak young branches should be cut back at the same time. 

The hardy fruit garden, C. Herrin (Gard. Chron., S. »er., 25 (1899), No. 639, pp. 
182-183, flip. 8; Amer. Gafd,, 20 (1899), No. 224, pp. 260, 261, figs. t9).—D(*tailed direc¬ 
tions for performing the operations of crown grafting, saddle grafting, side grafting, 
and whip grafting. An improved method of crown grafting is figured. 

Some notes on cherries in Vermont, P. A. Waugh (Amer. Gard., 20 (1899), No. 
220, pp. f77~f7.9).—>’otes on a cooperative experiment with hardy cherries, mostly 
Russians, in Vermont. Reports on the cherries ‘^were more full, complete, and 
favorable than tliose on apples, pears, or plums distributed at the same time. Two 
explanations of this fact are suggested: First, the cherries have thrived better 
under the varied methods of neglect under which they have fallen and, secondly, 
there are more good things umoiig the Russian cherries than in any other class of 
Russian fruits.” Many of the varieties have made a very favorable impression 
throughout the State. Descriptive notes are given of 16 varieties.] 

The lemon and lemon growing, T. .1. Ashby (California Fruit Grower, 24 (1899), 
No. 11, p. 4). —Brief historical and cultural notes. 

The orange, W. .1. Allen (Agr. Gaz. New South Wales, 10 (1899), No. 2, pp. 154- 
162, ph. 4). —Detailed cultural directions. 

The currant vine in South Australia (Gard. and Field, 24 (1899), No. 10, pp. 256- 
258, figs. 5). 

A fertilizer for strawberries (Belg. Hort. et Agr., 11 (1899), No. 6, p. 84).—The 
following fertilizer mixture is said to give very satisfactory results: 500 gm.nitrate 
of soda, 500 gm. sulphate of amraooia, 3 kg. superphosphate of lime, 2 kg. plaster, 
2 kg. sulphate of iron. Apply the mixture in the spring at the rate of 200 to 300 gm. 
per sipiaro meter: 

Vanilla planifolia, G. Wythes (Gard. Chron., 3. sei'., 25(1890), No. 641, p. 213, 
fig. 1). —A gardener’s method of procedure to secure a good crop of vanilla pods. 

Landscape gardening for factory homes, W. H. Tolman (Review of Reviews, 19 
(1899), No.^flypp. 441-444, figs. 6), —An article relating how a manufacturer orna¬ 
mented his factory grounds, and the means by which interest in landscape garden¬ 
ing was aroused in the factory operatives. The result was a general ornamentation 
of home grounds in the vicinity and the organization of a local improvement asso¬ 
ciation. The factory people are now more contented and the value of real estate in 
the neighborhood has been enhanced. 

Hoadside treatment—actual and possible, Mrs. F. H. Tucker (New England 
Florist, S (1899), No. 7, p. 74).—k lecture before the Massachusetts Horticultural 
Society. 
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Natarallilng daffodtla, E. Burrell {Gardening, 55 {1899)', No. 1489, pp. 834, S35 ).— 
Boil, not sitnation, is considered the important factor in the naturalization of daffo¬ 
dils. A deep sandy loam, with no suspicion of clogging or water logging, is consid¬ 
ered best. If the soil is favorable, daffodils will thrive in any esposure, though a 
northwest aspect with very light soil is most desirable. 

What is a cactus dahlia? H. F. BcitT {Amer. Gard., 80 {1899), No. 284,pp. 257, 
858). —Dahlias are divided, according to the shape of the ray, into three types, one of 
which is the cactus dahlia. This type is distinguished from the others by three 
fundamental characters, which are given. 

Freeslas, F. A. Waugh {Gardening, 7 {1899), No. 157, pp. 196, 197, fig. 1; Amer. 
Florist, 14 {1899), No.569,pp. 1178,1179,fig. 1). —Suggestions for simplifying the con¬ 
fusing nomenclature of these flowers, and notes upon their amelioration. 

Walls made of ashes and cement for solid beds, E. Loxsdalk {Amer. Florist, 14 
{1899), No. 567, pp. 1117, 1118; Gardening, 7 {1899), No. 159, pp. 235-237).—A. cheap 
method is described of constructing the walls of greenhouse beds. Brick may be 
replaced by a material composed of 6 to 7 parts of anthracite coal ashes and 1 part 
good Portland cement, the top being tinished off with a mixture of 2 parts of sand 
to 1 of cement. 


F0BE8TRY. 

A sketch of the original distribution of white pine in the lower 
peninsula, 0. P. Wheeler {Michigan Sta. Bui. 162, 5, wap 1 ).—In 

the lower peninsula of Michigan the white pine is said to have been 
generally distributed north of the forty-third parallel, although the 
actual southern limit of lumbering does not conform to this line. In 
1836 it was said that the standing ijine was estimated at 150,000,000,000 
ft. In 1880, as reported by the census rei>ort for that year, the mer¬ 
chantable timber in the lower peninsula was estimated at 29,000,000,- 
000 ft. and the total cut for that year was estimated at a little over 
4,600,000,000 ft. The latest estimate of the standing white pine was 
made by the State Commissioner of Labor in 1896, in which it is shown 
there were approximately 776,000 acres of white pine still standing in 
the forests of Michigan. 

The present condition of Mich%an forest and stump lands, with 
suggestions as to their care, F. C. Skeels (Michigan Sta. Bui. 162, 
pp. 7-12, map l,fig. 1 ).—^The present condition of the original forests 
of Michigan as stated shows that fully 90 per cent of all wooded lands 
in the State are owned by private parties who will convert the timber 
into merchantable forms as fast as the market will receive it. Much of 
the timber in these forests is said to be already past its prime, and it is 
thonght that if the large owners could be interested in the proper cutting 
of the forests much good could be accomplished. In the maintenance 
of the present forests two things must be combated, timber thieves and 
forest fires. In order to accomplish this, legislation will be necessary 
whereby wardens will be provided for the protection of forests and 
stump lands. It is also thonght that some means should be adopted to 
influence the owners of stump lands to deed them back to the State, 
which should have charge of the reforesting of these lands. 
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Qovemment forests and their preservation, B. Herman ( Forester y 5 {1899)y No, 4^ 
pp, 76-79 ),— A brief account of the extent of the forest reserves and the means 
employed to preserve them. 

Foreign trees for the German forests {Oestor, Forst, u, Jagdw, Ztg., 17 {1899)y No. 
lOy pp, 73y 74), — Notes are given on a number of American and Japanese forest trees. 

Forestry in the State of Washington, K. Ludoff {Ztschr, Forst, u, Jagdw,y SI 
(1899)y No, Sypp. 106-171), —Notes are given on the extent and character of the forests 
of the State. 

The relation between forestry and geology in New Jersey, A. Hollick {Amer. 
Nat.y S3 U89D)y No, SSoy pp. l-Uy map 1), 

Trees for rocky soils, S. M. Meehan {Florists* ExchangCy 11 {1899)y No, 6yp,lfSS ).— 
Notes on trees particularly easy of cultivation in high latitudes and on stony grounds, 
and the distinctive merits of each in landscape planting. Trees recommended Include ^ 
all the birches, especially the European birch {Betula alba) and varieties, the paper 
birch {B.papyrifera), the poplar birch {B,populifolia)y sweet birch {B, lenia)y yellow 
birch {B. hitea)y dwarf birch {B.pumila)y American and European hornbeam, catalpa 
(C. speciosa and C. hignonioides)y and pines. 

The larch, A. Cieslar (Centbl. Gesam. Forsiw. Wien, 25 {tS99)y No, J, pp, 99-117 r 
figs, 6), —The value of larch as a forest tree is discussed and some of the difficulties 
experienced in its management are pointed out. 

The nitrogen requirements of forest trees, M. I. Dudan (Oea/err. Forst, u, Jagdw, 
Ztg,y 17 (1899), No. 13y pp. 89y 90), 

Investigations on the preservation of oak timber against worms, E. Mer 
(Covipt, Bend. Acad. Sci. VariSy 127 {1898)y No. 26y pp. 1252-1255). —The ringing and 
decorticating of tree trunks in the spring of the year previous to felling them is 
recommended. This action brings about the resorption of starch and deposition of 
tannin in the wood and consecpiently the timber is less liable to attack. 

Forestry legislation, C. D. Smith (Michigan Sta. Bnl. 162, pp, 32-39). —The author 
reviews the various forestry laws of Michigan and briefly summarizes the more 
recent legislation relative to forestry in the other States. 

Methods of reforesting pine stump lands, W. J. Beal {Michigan Sta. Bnl. 162,. 
pp, lS-17y fig. 1). —Popular notes are given on the methods of replanting or rofbrest- 
ing the stump lands and suggestions given as to what species would be most desir¬ 
able to plant. 


SEEDS—WEEDS. 

Seed-testing regulations {Landw. Vern. Stat.j 50 (1896)^ No. 3-4y 
pp. 317-324 ).—The rules governing seed testing, adopted by the Asso¬ 
ciation of Agricultural Experiment Stations in the German Empire at 
an extraordinary session held in Berlin, January 17,1898, are given in 
full. The rules relate to the size of sample, method of sampling, size of 
test sample, genuineness, purity, absolute weight, volume, milling quali¬ 
ties of cereals, and germination, with special regulations relative to beet 
and grass ^eeds. 

The regulation relative to disputed determinations was modified a» 
follows: In case of dispute, a sample of the seed is to be sent to the 
experiment station at Tharand, Here three similar samples are taken 
and sent without intimation as to origin to three difierent seed labora¬ 
tories within the association. The reports from these three stations 
are submitted to a special committee, which, without knowing anything 
about the origin of the seed or stations testing them, renders a decision 
which shall be final. 
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On the salt-water method of the selection of seeds, T. Yokoi 
{Imp. Univ. Col. Agr. [Tokyo] Btil.y Vol. 3^ No. 5, pp. 421-439). —The 
method of selecting seed by specific gravity is said to have been prac¬ 
ticed in China and eXapaii for more than 250 years. The author shows 
by a number of experiments that there is no constant relationship 
between the si>ecific gravity and absolute weight of seed, owing to a 
number of factors, such as the varying quantity of fat, ethereal oils, 
water, free air, etc. It is also shown that the specific gravity is not 
ail index of the actual amount of nutriment for the nourishment of a 
plantlet from a seed. A series of experiments with barley is quoted 
in which seed of the same si)ecific gravity, but of difi'erent weights, 
and those having the same weight but diflierent specific gravity, were 
compared. It appeared that seed having the greatest absolute weighl' 
produced larger plants than those of the highest specific gravity, show¬ 
ing tliat the absolute weight of the seed has an intimate relation to 
productive ])ower, but the productive power has little or no relation to 
specific weight. 

A method of selection by the use of salt solutions is described, in 
which different strengths of solution are employed for different kinds 
of seed. The results obtained by this method, though not scientific- 
aily accurate, are said to be much more satisfactory than the ordinary 
specific gravity tests, and the method is quite widely employed in 
Japan. t 

On the selection of rape seed, 0. Kobayashi [Imp. IJniv. Col. 
Agr. [Tokyo] Btd.^ Vol. ,9, No. ij^pp- 440-4(t8). —Investigations were con¬ 
ducted to ascertain the relation between the absolute weight and 
specific gravity of rape seed, the relation between the absolute weight 
and specific gravity of the seed and their germination, and the relation 
bet\vceii the specific gravity of rape seed and their oil content. Briefly 
summarized the conclusions are that seeds of medium speciiic gravity 
have a more regular shape, are large, plump, heavy, and consist mainly 
of the heavier seeds when compared with those having either maximum 
or minimum specific gravity. The relation of the si)ecific gravity and 
absolute weight of rape seed to germination shows that seeds of medium 
specific gravity are always superior in their germinating capacity, and 
produce more vigorous seedlings than those having a much higher or 
lower specific gravity. Heavy seeds produce larger seedlings than 
lighter ones, and if the seed of a given variety of rape be divided into 
groups according to specific gravity and absolute weight, on the whole, 
that of medium specific gravity is best for sowing. In estimating the 
oil content of rape seeds, those having medium specific gravity were 
found richest in oil. 

On the effect of soaking rice seeds, T. Yokoi [Imp. Univ. Col. 
Agr. [Tokyo] Bui., Vol. 3, No. 5,pp. 4(i9-473). —Attention is called to the 
loss in the dry weight of seeds, caused by soaking them in water* for 
varying periods of time. A number of experiments are quoted in 
which it is shown that soaking seed for 24 hours entailed losses of from 
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1.05 per cent for maize to 13.22 per cent for flaxseed. It is fiirther 
stated that maize and barley soaked for 30 days at 18^ C. lost 33.7 and 
27.12 per cent, respectively, of their dried weight. The author states 
that, notwithstanding the injurious effects of soaking seeds, the Japan¬ 
ese fanners are accustomed to soak their rice seeds for a number of 
days, generally from 3 weeks to, in some cases, 100 or more days 
before planting. The effect of this soaking for a long time on the ger¬ 
mination of seed is noted, and it is said that 120 days’ soaking destroys^ 
even in favorable cases, 20 or 30 per cent of the seeds, and those sur¬ 
viving germinate with difficulty. Experiments were conducted in which 
rice seed was soaked in pure water for 100 days, after which the seed 
was dried and found to have lost 12.018 per cent of its dry matter* 
This loss is distributed as follows: Organic matter 11.955, composed 
of nitrogenous material 1.096 percent and nonnitrogenous 10.259 per 
cent, and ash 0.003 per cent. Attention is called to the fact that 
in the water in which the seed has been soaked for this length of time 
a very small number of bacteria was to be found, the water remain¬ 
ing remarkably clear and not showing any discoloration, such as is 
usually found after soaking seed for a much shorter period. 

The influence of ether upon the germination of seeds and spores, 
C. O. Townsend (Froc. Amer. Assoc, Adv. Sci.y 47 (1898)j pp. 409,410 ).— 
In order to determine the effect of ether upon the germination of seeds 
and spores, seeds soaked for 24 hours in pure water were transferred to 
a series of air-tight damp chambers holding 1 liter and containing,.* 
respectively, 1, 2.5, 5, and 10 cc. of ether dissolved in 100 cc. of water* 
The customary checks were maintained for comparison. It was found 
that 1 cc. of ether hastened the processes of germination slightly, but 
the subsequent growth of the seedlings was somewhat retarded. In 
those chambers containing 2.5 and 5 cc. of ether germination was con¬ 
siderably retarded, and an atmosphere containing 10 cc. prevented seeds 
from germinating. If seeds were removed from this strong atmosphere 
of ether at the end of from 7 to 10 days and placed under favorable 
conditions they germinated as readily as if they had not been placed 
in the ether atmosphere. On the other hand, if the seeds remained in 
the strong atmosphere of ether 2 weeks they seemed to lose their vital¬ 
ity. Similar results were obtained by placing spores upon plates of 
gelatin containing 10 cc. of sugar and placing the plates in a chamber 
containing ether vapors. 

Weeds of cornfields, L. H. Pammbl {Iowa 8ta. Bui. 39, pp. 
pi, Ijfigs, 38 ').—Various classifications of weeds are given, based upon 
their origin and duration. The most serious weed pests in the corn¬ 
fields of Iowa are the foxtail grasses, the bindweed {Convolvulus 
sepium), nut grass, and, in wet soils, the purple smartweed {Polygonum 
muhlenbergii). Of these, the foxtail grasses are the most troublesome* 
Descriptions are given of the most conspicuous weeds, together witU 
maps lowing their distribution throughout the State, ilotes are given 
on the general treatment of cornfields for the eradication of weeds and 
^Bogie specific directions for destroying certain species. 
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Saed dispersal, W. J. Beal {New York: Ginn «f- Co., ISOS^pp. 90, ftps. 
handsome little book contains accounts of how various plants migrate through their 
adaptive arrangements for seed dispersal. 

Absorption of water by rice saed, H. Ando (Imp, Univ. Col, Agr, [7V>A;yo] Bui,, 
Vol, 3, No, S, pp, 474-478 ),—In order to ascertain the amount of water neccssarj’^ for 
germination and the length of time required for rice seeds to absorb a sufficient quan¬ 
tity for their germination, theauthor conducted a series of experiments, from which it 
appeared that on the average 22.57 per cent of water by weight is required to sat¬ 
urate rice seeds, and this quantity of water is absorbed in 240 hours at a compara¬ 
tively low temperature. This amount of water is said to be much more than 
sufficient for germination, and from the experiments it appears that soaking the 
seed for from 5 to 7 days is sufficient for them to absorb enough water to facilitate 
their germination. 

The field mustard (Siuapis arvensis) and its destruction, ri. Staks ( Tijdschr, 
Plantenziekten, 4 {1898), No, 2, pp, 31-35), 

New South Wales weeds, J. H. Maiden {Jgr. Gaz, New South Walcfi, 9 {1898), 
No, 12, pp. 1371-1374, pU. 2 ),—Notes are given on Cyperus rotundun, or nut grass. 

A new weed on western ranges, L. 11. Dewey {Krythea, 7 (1899), No. l,pp, 10, 
11 ),—The j)resenceof Molucella Iwvis on ranges in Oregon and Arizona is noted. The 
plant is an annual and stock will not eat it, hence it may become a troublesome 
weed. 

Destruction of noxious weeds {Queensland Agr, Jour,, 4 {1899), No. 2, pp, 149, 
150 ).—Notes the use of iron and copper sulphates for the destruction of charlock and 
other weeds, and states that extensive experiments with these fungicides are to be 
conducted at Newcastle-on-Tyne. 


DISEASES OF PLANTS. 

Mycological notes, B. 1). IIalsted {Bui. Torrey Bot. Club, 20 {1899), 
JTo. 1, pp. 12-20, Jigs. 2). —^Tbe aatbor gives miscellaneous notes on a 
number of fnugi, tbeir influence upon their hosts, etc. He reiwrts the 
presence daring the month of May of a remarkable development of 
Botryth vulgaris on garden peonies. The outer leaves of the plant 
were in a healthy condition, while all the inner ones were brown, life¬ 
less, and overgrown with the fungus. A long-continned period of 
rainy weather preceding the discovery of this attack is thought to have 
had some influence upon the severity of the attack. 

A rust of Phlox subulata is reported as quite abundant in the vicinity 
of New Brunswick, New Jersey, This rust is specifically diflereut from 
Puccinia plumbaria, which is found abundant on Phlox divaricata and 
other species, but it agrees closely with Puccinia gilece, a well-known 
western form. 

Attention is called to the effect of sunlight on the development of 
leaf blight of cherry. Figures are given in which it is shown that the 
part of the leaf receiving the greatest illumination was most severely 
affected, and it is stated that possibly the exposure of the leaf to an* 
excess of light brought about a scalding or browning of the tissue, and 
this in turn might prepare the way for better entrance of the fungus. 

The influence of fhngi on the firuitfulness of the host plant is shown 
in the effect produced by asparagus rust upon its host. It seems that 
the attaohs of ftogus weaken the plant materially, redacing the 
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size of the autumn growth. The production of berries was very small, 
nearly all the plants appearing as if they were stainiiiate. This excep¬ 
tion to the general rule, that when the life of an individual is in danger 
there is an attempt to reproduce by seed, does not seem to arise so 
much from the rust actually blighting the flowers, but the flowers did 
not form, and in the great majority of plants there was no sign of 
reproduction. 

An account is given of fatal poisoning by eating Amanitaphalloideft. 
The mushrooms were collected and eaten by mistake for innocuous 
fonns. 

Observations are recorded which tend to show that one fungus 
may develop in its host immunity from the attacks of another. Thus 
the common rust {Puccinia mamillata) of climbing smartweed was 
nearly always absent from those plants which were infested with Usti- 
lago anomala. The same thing was found to be true in case of smut¬ 
ted si^ecimens of Fanicum sangninale^ the leaves of which are rarely 
atfected with Firicttlaria grisca^ while the normal plants have the foli- 
age quite generally si^otted with it. It is further stated that while 
fruiting radishes are frequently attacked by Feronospora jnfrasltiea, 
and others close at hand by Cysiopus candidus^ it is seldom that both 
fungi occur on the same individual. 

The author i)oints out the effect of fungi on the autumn coloration of 
foliage, stating that the common maple mildew (Unvinnla cireinaia) 
causes the presence of green spots in the otherwise highly colored 
foliage of autumn.^ 

A late growth of the bean mildew {Phyiophiora phaneoli) is rexmrted, 
in which the fungus is said to thrive upon the jjods after the i)lants 
have been killed by frosts. 

Mycological notes, B. B. Halsted {Bnl. Torrey Fot, Club, 26 ( 

No. 2y pp. 72-7S), —A number of miscellaneous notes are given of 
observations and experiments ir.ade by the author at the New Jer¬ 
sey Experiment Station. Among the more imimrtant is an account of 
the use of lime for the prevention of club root of turnips. Five years’ 
experiments, in which air-slaked lime had been placed on the soil at the 
rate of loO, 75, and 37^ bu. i>er acre, are reviewed. The yield of sound 
and diseased turnii)s for the different seasons is given, showing that 
the larger amount of lime nearly prevented the development of tha 
club-root fungus. On the untreated plats its presence was quite'evi¬ 
dent, as seeji by the large proportion of clubbed roots. The author 
states that from the tests of 5 years it seems probable that 35 bu. of 
lime per acre is ample to keep club root from land even when a suscep¬ 
tible crop is grown continuously. 

The artificial introduction of onion smut (Tlrocystis cepulce) was 
investigated. In the experiments, smut-infested soil was added to open 
rows before any seed was sown. Two varieties were grown in alternate 

iThia phenomenon ha» been previonsly noted by Waite in Burrill and Earle^e Para- 
Fungi of Illinois, pt. 2, p. 409 .—Kd. 
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rows, but there seemed to be no difference in the susceptibility of the 
different kinds. No smutted onions were found outside of the inocu¬ 
lated belt, while it was abundantly present where the soil had been 
artificially transferred. 

The use of beet leaves as tests for fungicides is commented upon, 
and the author states that the experience of 5 years leads him to con¬ 
clude that the beet is one of the most suitable plants with which to 
experiment with fungicides, and of the different forms of beet the Swiss 
chard is one of the greatest value. Tests made upon Swiss chard in 
which Bordeaux mixture and soda Bordeaux were used indicate that 
the latter fungicide was somewhat more efficieiit in preventing the leaf 
blight. This fungicide is made according to the following formula: 
Caustic soda 1 lb., cox)per sulphate 3 lbs., lime 5 oz., water 30 gal. It 
has the advantage of Bordeaux mixture in the greatly reduced amount 
of lime and consequently in the greater ease with which it may be 
applied. 

Brief notes are given on the susceptibility of bush beans to blight. 
Since 1894, 2 cro])S a year have been grown upon the same xdat, using 
a number of varieties. Ux)on old land the llefugee proved the most 
produ(itive and Flagolet the least, but in the i>roportion of spotted 
pods the results were reversed. 

A brief account is given of investigations conducted upon sweet 
corn, in which it is stated that there w^as unmistakable evidence of the 
bacterial disease Pseudomonas steicartij on the variety ‘‘First of All.’ 
Smut was also quite common in the same variety. 

The value of rotation of crops in i^reventing plant diseases was strik¬ 
ingly shown by the writer in experiments with eggplants. One plat 
had been grown witli this crop 3 successive years, and the crop of half 
of this plat was compared with that of anotlier on which these plants 
had not been grown. There were five times as many sound fruits upon 
the new as upon the old land, and the decayed fruits were only 10 per 
cent on the new laud as compared with 01 per cent on the old. 

Observations have been continued on the use of sulphur as a remedy 
for potato diseases, and three sets of exx)eriiuents are reported in 
which, on different years, sulphur was added to the soil in amounts 
ranging from 120 to 720 lbs. x)er acre. The seed potatoes in these 
exx)eriments were treated with corrosive sublimate before planting and 
comparisons were made with them grown in sulphur treated soils and 
those receiving no fungicides. As indicated by the experiments, sul¬ 
phur was efficient in greatly reducing the amount of i^otato scab, the 
average results of the different experiments showing a reduction of 
from G5.1 to 24.27 per cent. 

Cotton rust, F. S. Eahle {Alabama College 8ta. BuL 99j pp. 281--^' 
This disease is primarily due to physiological causes, which 
reduce the vitality of the plant so as to admit of the active growth of 
various fungi, of which the principal are Ma^jrosporium nigrioantium^ 
Alternari sp., and Ceroospora gossypina. It is largely confined to the 
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older cotton-growing States and prevails over considerable portions of 
Forth Carolina, South Carolina, Georgia, Alabama, and Mississippi. 
It is usually worse on old, worn, sandy lands, but may appear on any 
soil in which the humus has become exhausted. Plants on low, wet 
lands and seepy hillsides are also subject to the disease, while sporadic 
cases may be found in almost any soil under favorable conditions. 

Experiments with this disease have been conducted at the station 
farm and also in cooperation with a number of planters, in which the 
efficacy of improving the soil by'means of potash fertilizers has been 
tested with good results. From the different experiments it seems that 
by ameliorating these conditions, giving better drainage, incorporating 
more vegetable matter in the soil'and supplying abundant plant food 
ill complete fertilizers, especially those rich in potash, the disease may 
be almost wholly prevented. The author believes that by a greater 
diversification, so that crops will be grown in rotation, the condition 
of the soil will be improved to such an extent that the disease will be 
no longer troublesome. 

The potato disease, H. M. Ward (Ana. Bot,^ 12 (1898)^ No, 48^ pp, 
561-564 ).—A potato disease which is not due to Phytophthora, and 
which has often been ascribed to bacteria, has been recognized here and 
therein England for a number of years, and for 2 years the author has 
conducted investigations on it. On the diseased plants the shoots turn 
yellow and die prematurely during the summer before the tubers have 
become anything like full grown. The disease starts from below and 
not from the leaves. The roots are few and soon rot away. The tubers 
do not mature and frequently rot in the ground. The leaves turn yel¬ 
low and wither on the steins, with symptoms of premature wilting, and 
often remain hanging on the yellow, glassy-looking, but still living 
stems. In severe cases, especially in wet places, the stems and roots 
may all be rotted by the end of July, and casual observation would 
attribute as a cause the presence of Phytophthora. In mild cases the 
symptoms are not so obvious and the disease may be complicated by 
the presence of the Phytophthora fungus. In advanced stages of the 
disease the stems either dry up or rot on the wet ground. Very often 
bacteria gain access to the tissue at a comparatively early stage. 

Sections across the lower part of the stem show one or more of the 
vascular bundles yellowish brown and the principal vessels contain 
branched septate hyphie. In several cases these hyphm have been 
traced from^the leaves through every internode of the stem through 
the roots and into the tubers. In advanced eases the brown vessels 
are stopped with a yellowish gumlike substance. Those tubers which 
are not attacked while still very young, but which have begun to fill 
with starch, may offer considerable resistence to the invasion of the 
fungus; but eventually the vascular strands show the red or yellowish 
brown color, and in many cases the ripened tubers are to all appear^ 
auces sound except for microscopic reddish spots at the point of 



DiaBASES OP PLANTS. 


1053 


entrance of the vascular bundles. If gathered and stored dry during 
the winter but little change will take place in the tubers, but if stored 
wet various kinds of rot may attack them, the fungi living as sapro¬ 
phytes on the stored reserve. 

The author states that this fungus leads the way for a number of 
purely saprophytic forms, and the evidence seems to show that the 
parasite is planted with the tubers. On this account the potato grower 
must exercise care in the selection of his seed and the preparation of 
his ground. In a subsequent paper the author intends treating the 
subject at greater length and ext)ect8 to show that allowing the young 
shoots to lie in contact with the soil or manures is a possible means for 
spreading the disease. The same applies to wet soils and situations, 
and the disease is said to be particularly liable to increase when wet, 
cold weather follows early growth. 

Diseases of the tomato, P. H. Rolfs (Florida Sta. Bui. 47, pp. 115- 
153, pis. 2 ).—^This bulletin treats of some of the more important diseases 
that have been observed to attack the tomato in Florida. 

The rust, black rot, si>ot, or black spot, due to Macrosporium solani, 
is figured and described. As a preventive remedy thorough spraying 
with Bordeaux mixture is recommended, at least two applications to be 
given the plants in the seed bed and the number of sprayings in the 
field varied with the conditions of the weather. 

The bacterial blight of tomato (Banllns solamcearum) is briefly 
described, the principal characters together with the treatment being 
largely drawn from Bulletin 12 of the Division of Vegetable Physiology 
and Pathology of this Department (E. S. B., 8, p. 895). 

Experiments are reported in which the effect of fertilizers on this 
blight was tested, from which it appeared that while healthy, vigorous 
growing plants seemed to show the effects of the blight less quickly 
than the small, stunted ones, both ultimately succumbed to the disease. 
Different forms of potash and nitrogen were tested, but no single form 
seemed to be superior; bone phosphate was found no better than acid 
phosphate. A fertilizer which would tend to produce a strong, woody 
stem would be slightly better than one producing a rai)id, succulent 
growth. The relation of different varieties to this blight was investi¬ 
gated and there seems to be some difference in susceptibility. Consid¬ 
erable advantage may be obtained in having the plants as widely sep- 
.arated in rows as possible, as this will tend to prevent the rapid spread 
of the disease. 

A fungus blight of the tomato has been under investigation for about 
6 years, but the conditions do not yet warrant the classification and 
identification of the organism present. When the plant is affected by 
this disease a single leaf may be observed to droop as though from want’ 
of moisture. Later it may regain its normal appearance, to resume its 
wilted condition in a day or so. In severe cases the whole plant may 
be aflboted in this way. A plant once affected rarely recovers, and 
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those varieties which have hard, woody stems are less susceptible than 
the succulent ones. Pouring fungicides, such as potassium sulphid, 
aminoniacal copper carbonate, or eau celeste, about the plants will tend 
to the suppression of this disease, as the principal portion of the life of 
the fungus is spent underground. 

Notes are given on leaf blight, damping off, and the tomato worm, 
with suggested remedies for each. 

A disease due to Phytoptm calcladophora is described. This mite 
appears to be confined, in the United States, to Florida, though doubt¬ 
less the same disease has been reported from Spain and Italy. The 
mites attack the growing bud of the plant and later the fruit buds, 
causing white hairs to grow out from the epidermis, giving the plant a 
i)eculiar ashy white appearance in the affected parts. Applications of 
sulphur in the form of spray, such as recommended for the rust mite 
of the orange, or the sprinkling of the jdaiits with fiowers of sulphur 
have been found to be very efficacious. 

Root knot, due to Ueterodem radicicola, is briefly described, and when 
l>resent the vines, after bearing, should be collected and burned and 
some other crop grown on the soil for a year or more. 

Considerable loss has been reported due to the dropping of fruit 
buds from the vinos. The causes have been investigated to some 
extent, and it was found due to partial arresting of the vegetative 
functions of the plants as well as the lack of fertilization. Another 
cause, which is capable of being controlled, is too great vegetative 
growth, and this can be prevented by topi)ing the plants. 

Tomato plants are reported as frequently suffering from what is 
described as hollow stem immediately after being set out from the seed 
bed. Plants so affected make little or no growth. The causes which pro¬ 
duce this trouble are stated to be highly nitrogenous soil in the plant bed, 
an abundance of water to make the fertilizers quickly available, a quick¬ 
growing variety of tomatoes, transidanting without hardening off, and 
planting into a dry soil necessitating the use of water. The author 
states that several of these causes acting in conjunction will luod'uce 
the disease. Its prevention is quite obvious from the causes to which 
it is attributed. 

The stem-rot diseases of the carnation, F. G. Stewart {Bot Oaz.j 
27 {1899)^ No. 2^ pp. 129j 130). —The author states that at least two dis-, 
tinct diseases of carnations have been confused under the names “ stem- 
rot” or ‘^die-back.” One is caused by Ehizoctonia; the other is due to 
aFusarium.'* iloth diseases are said to be common in the field and 
greenhouse. The Fusarium attacks chiefly the stem and larger branches, 
discoloring the wood and killing the cortex, but rarely causing a soft 
rot. The affected plants die gradually with yellowing or drying foliage. 
The fungus rarely fruits on the outside of the stem, but does so fre¬ 
quently in the cambium and pith of stems which have long been dead. 

The Bhizoctonia causes the plants to wilt suddenly by rotting the 
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stem at or just below the surface of the soil. The cortex separates 
readily from the wood, the pith is attacked quite easily, becoming 
water-soaked in appearance and filled with hyphjc. 

Penicillium as a wood-destroying fungus, 11. M. Wakd {Ann. 
Botj 12 {1898)^ No. 48, pp. 565, 566 ).—Spores from pure cultures of 
Penicillium were sown on sterilized blocks of spruce wood cut in March 
and were found to grow freely .and develop large crops of spores. Sec¬ 
tions of the infected wood show that the hypha^ of the mold entered the 
starch bearing cells of the medullary rays, consuming the whole of 
the starch. In cultures 3 months old the liyphjc were seen deep in the 
wood, passing from tracheid to tracheid through the bordered pits. 
Control sections, ke[)t side by side with the others but not artificially 
inoculated, showed no trace of the mold. On account of the common 
ccurrence of this fungus and its well known resistance to fungicides 
it must be considered an important destroyer of timber. 

Nematode worms, G. E. Stone and U. E. Smith [MassacliuBetis 
Hatch Sta. Bui. 55, pp. 67, pis. 12, Jigs. 2 ).—After describing the symp¬ 
toms of nematode injuries, comparisons between the galls caused by 
nematodes and those of club roots, leguminous tubercles, insects, etc., 
the authors give in considerable detail descriptions of tlie parasitic 
gall-forming nematode, Heterodera radicicola. The life history of the 
different forms of this nematode are described, from which it appears 
that the young worms come into the soil from ])reviously infected plants 
and wander about until they find roots suitable to their attacks. Forc¬ 
ing their way into tlie younger imrtion of the roots they embed them¬ 
selves in its tissues, and this irritation causes an abnormal develop¬ 
ment of the root. Tlie worms increase in length and much more in 
diameter, assuming a spindle and afterwards a club shape. The females 
continue this swelling process until they have the shape of a gourd 
and are of a size just about visible to the naked eye. Ey this time 
they are mature and after being fertilized produce eggs. The life 
period of the female is said to be about 0 weeks. The male worms do 
not remain in the swollen form but after about 4 weeks from the period 
of entering the root they change into a slender worm-like form which 
enables them to move about and seek the females with which they 
copulate, and then perish. While the worms are developing the abnor¬ 
mal growth of the root continues and results in the gall-like swelling 
or enlargement and such a disarrangement of the tissues that the 
progress of the sap through the plant is hindered. 

An historical review is given of some of the earlier literature relative 
to this pest and the identity of the species is discussed. The authors 
think that H. radicicola and H. schachtii are probably one and the 
same species. 

The second part of the bulletin treats of the econonoiio consideration 
of the subject relative to means for controlling these pests. In north¬ 
ern United States the greatest amount of injury done is to plants in 
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greenhouses, although not infrequently outdoor plants are subjected to 
nematodes by being brought into contact with infested earth or 
manure. At the station it was found that the eggs will not survive 
the winter. The various means which were tested for destroying the 
adult worms are reviewed at some length. The use of chemicals for 
this purpose is of no practical value. While there are many chemicals 
which will kill the adult worms yet the. most effectual, complete, and 
practical method for exterminating nematodes in greenhouses is by 
sterilizing the soil by means of steam. This is best effected under a 
steam pressure somewhat in excess of 50 lbs. The minimum amount 
of heat necessary to kill nematodes and eggs when found in the soil 
is about 140OF., but, for all practical purposes, it was found desirable 
to make use of higher temperatures ranging from 180 to 212^ F. This 
steam sterilizing of the soil, in addition to destroying the nematodes, 
killed many other greenhouse pests, greatly improved the mechanical 
condition of the soil, and rendered the humus compounds more avail¬ 
able for plant food, which resulted in giving the plants a considerable 
acceleration in their rate of growth. 

Investigations on means for increasing adherence of fungicides, 
J. Perraud (Gompt Rend, Acad. ScL Parisj 127 {1898)^ No. 22^ pp. 876- 
879 ).—In order to ascertain the degree of adherence of a number of 
fungicides, the author conducted a series of experiments with a solu¬ 
tion of 2 per cent copper siili)hate rendered slightly alkaline with fat 
lime, 2 per cent copper sulphate and 2 per cent fat lime, 2 per cent 
copiier sulphate rendered slightly alkaline with slaked lime, 2 x>cr cent 
copper sulphate rendered slightly alkaline with sodium carbonate and 
neutral copper acetate. To these different solutions a number of sub¬ 
stances were added to render them more adherent. Among those used 
were dried blood, the white of egg, gum tragacanth, glue, starch, dex¬ 
trin, i>otassium silicate, molasses, aluminum sulphate, soap, and resin. 
Eau celeste was also tested. After spraying these upon grape leaves 
and fruits and allowing them to dry for 2 hours in the sun, both the fruit 
and leaves were subjected to an artificial rain amounting to 4 mm. and the 
percentage of copper ailhering to them determined. The results show 
that all the modern fungicides are less adherent to the fruit of the 
grape than to the leaves. Prom the standimint of their adherence the 
fungicides tested are reported in the following order: (1) The solution 
of copper suli^hate made slightly alkaline with carbonate of soda; 

(2) the copper sulphate solution made slightly alkaline with fat lime; 

(3) the solution in which equal quantities of copper and lime were 
used; (4) neutral copper acetate; (5) eau celeste and (6) copper sul- 
I}hate and slaked lime. 

Of the substances used to increase the adherence of the fungicides, 
resin was by far the best, followed by soap, potassium silicate, molasses, 
gum tragacanth, and glue. The other substances employed either were 
Without apparent effect or seemed to diminish the adherence of the 
fungicides. It is ascertained that the nature of the lime which enters 
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the preparation of Bordeaux mixture is of great importance. Quick 
lime only should be used, and it should be slaked at the time of using. 
On account of the remarkable adherence of resin mixtures, especially on 
the fruit, the author proposes continuing investigatious with fungicides 
containing this substance. 

Means for preventing the introduction of plant diseases, J. E. Wriss {Pralct. 
BL PJlanzenachutZf 2 {1899), No. t,pp. 5, 6). 

Contributions to the knowledge of parasitic fungi, Ct. IjAGEkhkim ( Vet. Akad. 
Bandl. Bihang K. Svenska, 24 {1898), No. 4, pp. 2, ph. 3; aha. in Bot. Centbl., 77 {1899), 
No. 12, pp. 405, 406). —Notes are given on Cladochyirinm aJfalfw n.sp., parasitic on 
alfalfa, Empuaa phaJangieida n. sp. on insects, and lola {Cyatohaaidium) laaiohoH n. sp. 
on Laaioholua equinua. 

Apple and pear scab, G. Stars {Tijdachr. Planienziekten, 4 {1898), No. 5, pp, 157- 
160). —Notes are given on Fuaicladium dendriiicum and F, pyrinum, and the use of 
Bordeaux mixture is recommended for preventing the diseases. 

Combating the leaf diseases of fruit trees, P. Hrld {Dent. Landw. Preaae, 25 
(1898), No. 93, p. 966). —Brief descriptive notes are given on a number of fnngi attack¬ 
ing the leaves of fruit trees and directions for combating them. Bordeaux mixture, 
copper-soda solution. Burgundy mixture, and sulphur are the fungicides recommended. 

A disease of peach trees, J. Ritzema-Bos {Tijdachr. Planienziekten, 4 {1898), No. 5, 
pp. 146-154). —Notes are given on Monilia fructigena. 

A report on the diseases of the chestnut in the Pyrenees, Basque Provinces, 
Spain, and Portugal, L. Cri^. {BuL [Min. Agr. France], 18 {1899), No. 6, pp. 1291- 
1313). 

Studies of the hexenbesen rust of barberry, J. Erikssox {Beiir. Biol. Pflanz., 
S {1898), No. 1, pp. 1-lG, ph. 3). —Studies on Puccinia arrhenatheri. 

A destructive disease of conifers, Doscii (Ztachr. Landw. Ter. Heaaen, 1898, No. 
39, pp. 385, 886). 

On the appearance of a sereh-like disease of sugar cane, M. Raciborski {Meded. 
Proofatat. Suikeniet Weal Java, No, 36, pp. 5-10). 

The “DongkeUau” disease of sugar cane, M. Raciborski {Meded. Proofatat. Sui- 
kerriet JVeai Java, No.36,pp. 1-5). —A description is given of this disease, together 
with notes on its distribution. It is said to be very distinct from the disease 
described by Wakker under the same name. 

Pestalozzia diseases of'seedlings, J. Ritzema-Bos {Tijdachr. Planienziekten, 4 
(1898), No. 6, pp. 161-172, pla. 3). —Notes are given on attacks of Peatalozzia hartigii 
and P.funerea on Paendotauga donglaaii, Ckamwcyparia menzieaii. Biota, Gupressus, 
Juniperus, Pinus, etc. 

A bacterial disease of the leaves of Oncidium, V. Pbgliox {Centhl. Bakt. u. Par., 
2. Aht,, 6 (1899), No. 1, pp. 33-37). —An organism, to which the name Bacterium oncidii 
n.sp. is given,has been isolated and the author claims by his experiments to have 
demonstrated that it causes a serious disease of these plants which are cultivated to 
a considerable extent in Italy. The organism is 1.3 to 1.5in length and0.8 to Ip 
in diameter and is said to grow readily in the more common culture media. 

The common parasite of the powdery mildews, D. Griffiths (Rui. Totrey BoU 
Club, 26 (1899), No. 3, pp. 184-188,pi. 1)» —Notes are given of Ampelomycea quiaqmlia 
parasitic on a number of the powdery mildews. This parasite has usually been 
referred to under the generic name Cicinobolus. 

Cfouoeming a parasite of Lactarius delicioaus, R. Maire (Bui. Herb. Boiaaier, 7 
(1899), No.S,pp. 137-143y. — Hypomyoea vuilleminianua n. sp. is described. 

A parasite of Lactarius torminoaus, R. Maire (Bui. Herb. Boiaaier, 7 (1899), No. 3, 
pp. 144,145).—Hypomyoea thiryanua n. sp. is described. 

Root swellings of sugar beets, S. Stoklasa (Centbl. Bakt. u. Par., 2. Aht., 5 (1899), 
No.3,pp.96-98).—TYro forms of excrcscouces ars recognized, one where the excres¬ 
cence is Joined to the upper or middle part of the root by a constricted growth and 
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the other a more general outgrowth of the lower part of the root. The^flrBt is of 
rather general distribution, while the other occurs sporadically. These outgrowtha 
are due to several causes, nematodes among others, which interfere with the normal 
development of the root. In such tissues the sugar content is lowered very consid¬ 
erably over the rest of the root. 

On a possible cause of the leaf spot or mosaic disease of tobacco, M. W. 

Beijkrinck {Ccntbl. Balci. u. Par., 2 Aht,^ 5 {1899)^ No. pp. 27-33). —It is claimed 
that the cause of this disease, and probably that of other plants which have hitherto 
been unexplained, may he attributed to what the author terms a living fluid 
coutagium. 

Chlorosis in plants, G. Stains (Tijdschr. Plantenziekieny 4 {lS98)y No. 97-113 ).— 

The possible causes of chlorosis are discussed and moans suggested for its preven¬ 
tion. Applications of iron sulphate to chlorotic plants is recomuioudcd. 

Effects of lightning on the grapevine, L. Kavaz and A. Bonnet (iVe^jr. Agr, et^ 
VH. (ed. L^esi), 20 (1899)^ No. 13, pp. 392-399, pi. 1, fig. f).—Notes the injury to many 
vineyards in the vicinity of Montpellier aiul states that many so-called diseases may 
bo due to this cause, the injury preparing the way for numerous fungi and bacteria. 

Experiments for the prevention of potato scab, Wilfautu(7)cw/. Landw. Prease,. 
25 (1898), No. 25, pp. i?75, Experiments with ^^Snlfa^in,’' a patented article 

said to be composed of keiserit with 15 per cent of free 8uli>hiiric acid, are reported. 
The powder was applied to the tubers and was efliciont in reducing the proportion 
of scabby tubers, hut the yield was also diminished. 

On the treatment of seed potatoes with Bordeaux mixture and formalin, 
G. Staes (Tijdachr. Plantenziekten, 4 (1898), No. 3,pp. 65-71), 


ENTOMOLOGY. 

Proceedings of the tenth annual meeting of the Association of 
Economic Entomologists ( V, S. Dept. Aijr.^ Division of Entomology 
Bill. 17j n. ser.^pp. 104., figs. /).—At this meeting, held in Boston, Mas¬ 
sachusetts, August 19 and 20, 1898, the following papers were read: 

The duty of economic entomology^ If. Osiorn (pp. 6-12),—This is the 
president's address to the Association. The matter is summed up under 
three heads: (1) Acquisition of knowledge of life and habits and direct 
remedies; (2) a knowledge of distribution and methods of prevention 
or control; and (3) education of people to appreciation of this need 
and to intelligent methods of application. 

Two beneficial insects introduced from Europe^ L. 0. Howard (pp. 13-16, 
figs, 2).—This gives an account of the importation by the author of 
Scutellista cyanea, a Clialcidid parasite of Ceroplastes. Tlie parasite 
was imported from Italy and has probably been successfully established 
at Baton Rouge, Louisiana. 

The author also relates the accidental importation near Boston of 
another Ohalcidid parasite, Habrolepis dalmanni, which attacks the 
imported scale, Asterodiaspis quercicola. The scale seems to be thor¬ 
oughly established about Boston and the parasite is also present in 
large numbers. 

Notes on some of tlie insects of the year in the State of New YorJe^ E. P. 
Felt (pp. 16-23).—This paper gives many biological and economic 
details concerning a number of the more common iiyurious insects. 
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The hrown-iail moth^ 0. H. Fernald (pp. 24-31).—It is stated that the 
moth was hrst discovered in this country in the spring of 1897 in Som¬ 
erville^ Massachusetts. The center of infestation was in the vicinity 
of a florist who had imported roses and other shrubs from France and 
Holland. From the evidence at hand it appears that the brown-tail 
moth had been introduced as early as 1885. The distribution in this 
country is confined to a part of Somerville, Cambridge, Everett, Med¬ 
ford, and Malden. A brief account is given of the life history of the 
moth and of the nettling effects of the hairs of the caterpillar, and 
the author gives a long list of food plants upon which the caterpillar 
has been found. 

Among its xiarasites are mentioned Phceogenes hehe, Diglochis omni- 
vora^ Fuphorocera claripennis. The Baltimore oriole, black-billed 
cuckoo, crow blackbird, and English sparrow are also rejiorted as feed¬ 
ing upon the insects. Spraying experiments were tried with arsenate 
of lead 1 lb. to 150 gal. of water, Paris green 1 lb. to 150 gal. of water, 
and Scheele’s green 1 lb. to 150 gal. of water. Good results were 
obtained from all 3 insecticides. The author states that the ‘‘rem¬ 
edies generally adopted for the brown-tail moth are to cut off and burn 
the webs during the winter while the young caterpillars are still within 
them.” The Massachusetts legislature has passed a law authorizing 
the Board of Agriculture to take steps for the extermination of the 
moth. 

The difftribution of the San Jose or pernicious scale in Ketv Jersey^ J, B. 
Smith (pp. 32-^9).—A detailed account is given of the present status 
of the San Jos<^ scale in New Jersey, and of the three main centers of 
infestation. In the older infested places the scale is said to have 
become much reduced in numbers. 

Hydrocyanic-acid gas as a remedy for the San Jose scale and other 
insects^ W, 0. Johnson (pp. 39-43).—The author gives a record of exper¬ 
iments with this gas in. the laboratory and in the field and concludes 
“that nursery stock and young trees of 1 and 2 years old to bo 
replanted should bo exposed to the gas for 30 minutes or longer, and 
that from 0.18 to 0.25 gm. of potassium cyanid should be used for 
every cubic foot of air space inclosed,” On large bearing trees 0.20 gm. 
of cyanid gave the best results. 

Some notes on observations in West Virginia^ A. D. Hopkins (pp. 44- 
49).—This article contains brief notes on the following insects; The 
San Jo 86 scale ( Aspidiotus perniciosus)^ Forbes scale (A . forbesi\ aspara¬ 
gus beetle (Onocm# timothy billbug {Sphenophorus sculptilis)^ 

timothy-leaf miner (Odontocera dorsalis)^ clover-seed chalcidid {Bruco- 
phagus funebri8)j rose aphid parasite {JEphedrus incompletus)^ spruce 
gall mite ( Chermes abietis), Gerambycid and Buprestid beetles, Lymexylon 
sericeum^ Eupsalis minuta^ and the periodical cicada ( Cicada septendeoim). 

Notes on hojuse flies and mosquitoes^ L. 0. Howard (pp. 55,56).—^This is 
the author’s abstract of an article published as Circular Ko. 36,2 ser., 
Division of Entomology (E. 8. R., 10, p. 654). 

JJ0776—No. 11-5 
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Pulvinaria a4)€ricola (W, & R.) and P. innumerabilia Rathv.^.ly. 0. 
Howard (pp* 57,58).—^Tlie author gives grounds for separating the Pul- 
vinaria found on maples into the 2 species mentioned. 

An abnormal Coccinellid^ A. F. Burgess (pp. 59,60),—The paper con¬ 
tains an account of melanism in Adalia bipunctataj a number of black 
individuals occurring in connection with typical specimens. 

Notes on some Massachusetts CoccidWy B. A. Cooley (pp, 61-65.)—This 
contains an account of observations on the maple-leaf louse (Pseudo- 
coccus aceris)j Aspidiotus forhesij A. ancylus^ A. fernaldi^ and Biaspis 
amygdalu 

Notes on spruce-baric heetlesy 0. M. Weed and W. F. Fiske (pp, 67-69).— 
The beetles in question are said to belong to the species Dendroctonus 
rujipennis. In describing the habits of the insect the authors say: In 
a space 15 in, long by 5 wide no less than eiglit burrows were discov¬ 
ered, They were in all stages of development, from a mere hollowing 
in the bark containing a single beetle, to a tunnel 2 or 3 in. long, and in 
these cases also there was usually but one inhabitant, though it was not 
rare even to find the male still accompanying his spouse.” 

Notes on the life history of the woolly aphis of apple^ W. B, Alwood 
(pp. 70-72).—The author’s object in his experiments was to determine 
the part which the sexual form plays in the life history of the insect, 
and to study the hibernation of the agamic form. 

**Sucli trouble >vji8 experienced in rearing the eexnal individual that we wore not 
able to make extensive observations on oviposition, nor were we able to carry eggs 
over to the hatching period to produce a stem mother, but they were carried long 
enough to conclude that the egg does not hatch in the autumn. . . . 

From the long series of observations made, covering nearly 2 years, it is con¬ 
cluded that the sexual form plays a very imimportant part in the propagation and 
perpetuation of the species in this latitude. 

'^The agamic individuals are always present, usually in groat numbers on the 
roots and to a less extent on the stems of the apple trees, and these colonies persist, 
80 far as our observations go, and reproduce other agamic individuals in a direct 
line without cessation and without apparent loss of virility.’^ 

On the life history of Frotoparce Carolina^ If. B. Alwood (pp. 72-74),— 
The record kept was for Blacksburg, Alrgiuia. The first moths were 
observed June 7. The egg laying began June 20 and continued until 
the middle of July. Four moltings were observed, and the insect was 
found to be partly double brooded. Apanfeles vongregatus and a s})ecies 
of Chietolyga are recorded as jiarasites of the larva of Frotoparce. 

Notes on the fertilization of muskmelons by insects^ F, W, Bane (pp. 76, 
76).—The Jtuthor states that the perfect flowers of the muskmelon have 
nearly as much pollen as the staminate ones and that the purpose of 
the staminate flower seems doubtful. Fertilization by insects is said 
to be the natural method, but the insects concerned are not named. 

Notes on tent caterpillars^ G.M. TF<;ed(pp. 76-78).—Heavy spring rains 
in conjunction with a bacterial disease are said to have destroyed 90 
per cent of the larvie of the American tent caterpillar. 
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The most abaudant insect parasite which came under the author’s 
observation was Pimpla conquisitor. It is stated that the forest tent 
caterpillar ( Clmocampa disstria) is gradually becoming more destructive 
in New Hampshire and is injuring nearly all deciduous shade trees. 

Recent work of the gypey moth committee^ R. H. Forhnsh (pp. 78, 79).— 
The writer states that the purpose of the committee has been and still 
is to work from the outer limits of infestation by the gypsy moth toward 
the central portions. The committee, it is stated, is more hopeful than 
ever of ultimate success in exterminating the gypsy moth. 

The San Josii scale in Connecticut^ ir. E. Britton (pp. 81-84, fig. 1).— 
This paper contains a history of the importation of the scale into the 
State and an account of its present distribution. 

Insect injury to millet^ F. IL Chittenden (pp. 84-80).—Two species of 
flea-beetles (Chcctomema dentieulata and C. imlicaria) are recorded as 
attacking millet on the grounds of the Department of Agriculture. The 
larva of a wireworm (Monocrepidim hellus) was found in some numbers 
about the roots of the millet and is recorded as injurious for the iirst 
time. The larvie of J)iabrotica 1:^punctata^ of aspeciesof Lachnosterna, 
and of Chlorops assimilis were found injurious to the roots of millet. 

Entomological ethics^ T. i>. A. Cockerell (pp. 87-90).—This paper sets 
forth the author’s ideas of the ethical principles which should govern 
station entomologists. 

Vernacular names of insects^ E, ir. Doran (pp. 90-92).—^This article 
contains a list of common names of insects written as proposed by 
0. P. (jillette and as preferred by tlie author. 

Notes from Maryland on the principal injurious insects of the year^ 
W. 0. Johnson (i>p. 92-94).—The author gives brief details of the life 
history and remedial treatment of certain injurious insects. 

Notes on insecticides^ C, L, Marlatt (pp. 94-98),—The writer records 
results obtained in experiments with pure kerosene, fish-oil soaps, and 
arseuite of copper. It is concluded that treatment with oil is danger¬ 
ous and may kill the trees.” The objections to fish-oil soaps are two: 
(1) Tlie solution is usually gelatinous and difficult to use as a spray, 
and (2) substances like silicate of soda are frequently used in making 
these soaps, which destroy their insecticide value. 

Insects of the year in Ohio, h\ M, Webster and C. W. Mally (pp. 
98-102).—The authors give notes on a large number of injurious insects. 
A report is made of experiments with kainit to i)revent the attack of 
wireworms. It was found to have no value for this purpose. 

Some miscellaneous results of the work of the Division of 
Entomology ( U. 8. Dept. Agr., Division of Entomology Bui. IS, n. ser., 
pp. 101, figs. 17).—The San Jose scale on dried fruit, L. 0. Hotcard (pp. 
7 -. 13 ),—On account of the action of the Swiss Government in excluding 
American dried fruits, some experiments were undertaken to determine * 
whether the San Jose scale could live through the evaporation and 
drying processes to which fruits are subjected for exportation. Fruits 
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were dried by both processes and all San Jos6 scale were found dead 
at the end of the experiment. 

A netc coccid on birchj H. O. Eubhard and T, Pergande (pp. 13-26).— 
The article contains an exhaustive technical description of the anatom¬ 
ical characters and of the different developmental stages of Xylocoocna 
betnlce. 

The peach lecanium^ T, Pergande (pp. 2G-29).—This insect, which has 
been considered identical with the European Lecanium persiccdy iB shown 
to be a new species and is described as L, nigrofasciatum. 

The work against Icerya purchasi in Portugal^ with an account of the 
introduction from America of Novius cardinaliSy L. 0. Howard (pp. 
30-35).—The article gives an account of the successful introduction of 
the well-known ladybird into Portugal, where it has already cleaned 
many badly infested orchards. 

Twig primers and allied species^ F. H, Chittenden (pp. 35-43).—The 
habits and life history of Flaphidion villosum are given in detail. The 
article contains also brief notes on F. inerme^ E. svbpubeseens^ E. mucro- 
natum^ E, ieetum^ E, cinereum^ E. irroratimij E. unicolor^ and E.imbelle. 

A destructive borer enemy of bireh irees^ with notes on related species^ 
F.E. Chittenden (pp. 44-51).—The author relates an attack of Agrilus 
anxius upon the European white birch and other species of birch in the 
city of Buffalo. Correspondents from that city are of the opinion that 
unless the ravages of this beetle can be stopped all birch trees in the 
city will be destroyed. A careful description is given of the different 
stages of the insect and an account of the literature referring to this 
species. 

As means of control the author suggests wrapping the birch trees 
with paper or covering them with whitewash, or the use of hydraulic 
cement and skimmed milk of the consistency of thick paint. The author 
says, “ Preventives used should be applied to the trees just before the 
issuance of the beetles, which may be in some localities at least as early 
as the latter days of May. If paper wrappings are used, they can be 
removed as soon as the danger season is past, which will be within two 
or three months of the time of the first appearance of the beetles.^^ 

A new nomenclature for the broods of the periodical cicada^ C, L, Mar^ 
latt (pp. 62-58).—In this paper the author proposes a new numbering 
of the broods of the periodical cicada, so as to show more clearly the 
relationship of the different broods to one another and their sequence 
in time of appearance. The 17-year races are placed first, and the 
broods are iqimbered from I to XVII, inclusive. These are followed by 
the 13-year races, of which the broods are numbered from XVIII to 
XXX. Some of these numbers have as yet no broods assigned to them. 
The grounds upon which this new numbering is based may perhaps 
best be state<l in the author’s own words: “As a rule, the relationship 
of the broods in point of distribution agrees with their kinship as 
Indicated by their sequence in time of appearance. The relationship 
wdleated by the latter, viz, their sequence in time, is doubtless untrust* 
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worthy as indicating origin, in some instances, on account of the uucer* 
tainty arising from the action of the principle of retardation, on the one 
hand, and acceleration, on the other, in the forming of new broods.^’* 

A consideration of the validity of the old records hearing on the distri¬ 
bution of the broods of the periodical cicada^ with particular reference to 
the occurrence of Broods VI and XXTII in J898^ C. L. Marlatt (pp. 59- 
78).—The author gives the result of an investigation which was under¬ 
taken to determine the distribution of Brood XXIII of the 13 year race 
and of Brood VI of the 17-year race. Circular letters were sent to sev¬ 
eral thousand correspondents, and from the replies the distribution of 
these broods has been outlined by counties and localities much more 
definitely than has heretofore been done. 

Some observations on the cycle' of the sexual development of the blood 
louse {Schizoneura lanigera), 8. Molcrzketski (pp. 78-81).—^This paper 
contains biological details of the life history and development of this 
insect, together with notes on the means of transportation of the insect 
from one locality to another. 

A cecidomyiid injurious to seeds of sorghum^ D. TV. Coquillett (pp. 81, 
82).—Seeds of sorghum which were received from the Texas Station 
were found to be infested by an insect which upon examination proved 
to be a new species and is described by the author under the name of 
Diplosis sorghicola. In the seeds which the Department received these 
insects were very numerous, and the only parasite which was noticed 
upon them was the genus of Chalcis flies known as Apostrocetrus. 

A leaf tier of grape and elderberry^ F. IL Chittenden (pp. 82, 83).—The 
author relates that in the summer of 1897, at Colonial Beach, Virginia, 
he noticed numbers of the larvse of a pyralid moth which had the 
habit of folding the leaves of grapes together and joining them with a 
sort of web. When reared, the moth proved to be Phlyokenia tertialis. 
Later investigations disclosed the fact that the same species lives upon 
the elder and has the same habit upon that plant. The species is 
recorded from Maine, Xew Hampshire, Massachusetts, New York City, 
Pennsylvania, Onaga, Kansas, and Colonial Beach, Virginia. 

A flea-beetle living on purslane^ F, H. Chittenden (pp. 8'5-85).—At 
Marshall Hall, Maryland, the author found eggs of the flea-beetle which 
when reared proved to be those of Dxsonycha caroUniana, The larvfe 
of the beetle feed upon the common purslane, oleracea, A 

technical description is given of the larva and pupa. Both the larval 
and pupal forms are said to resemble very closely another species of 
the same genus, D. wanthomelcena. 

Oottonfleld insects (pp. 85-88).—A correspondent of the Division 
having set out three trap lanterns for one night near Victoria, Texas, 
forwarded for examination the insects which were taken. In all the 
catch contained 24,492 specimens, representing approximately 328 spe¬ 
cies. The iivjurions species numbered 13,113 specimens, the benefl- 
oial 8,262 specimens, and those of a negative character 3,117 specimeus* 
The object of the experiment was to determine whether the Mexican 
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cotton-boll weevil could be captured by these traps. Not a single spec¬ 
imen of the insect was found. 

Under the caption ‘^General notes” are appended to the bulletin 
observations of an economic character upon a large number of injurious 
and other insects, as well as many notes from the various correspond¬ 
ents of the Division in difierent parts of the country. 

Twentieth report of the State entomologist on the noxious 
and beneficial insects of the State of Illinois, S. A. Forbes 
(fp. 112+XXXII ).—The report treats of the San Jos^ scale, white 
grubs, chinch bug, Odynerus foraminatm^ and a new disease of the army 
worm. In an appendix to the report, E. L. Storment gives an account 
of the white-pine Oherines. 

Concerning the San Jose scale, the author gives a list of its food 
plants, and an account of the nature of the injuries which are caused 
by the insect. The means and agents (‘.oncerned in the dispersal of the 
insect are discussed at some length. On the authority of Professor 
Stedman, it is stated that many new colonies have been observed in 
their incipient stages on branches and twigs which support bird nests. 
This is interpreted as indicating the instrumentality of birds in the 
dispersal of the scale. The original home of the insect and its early 
geographical distribution in the United States are briefly discussed. 

The San Jos^. scale is said to have been first introduced into Illinois 
during the i^eriod from 1886 to 1891. Twenty-one distinct colonies 
have been located in Illinois, and of these colonies all which have 
been definitely traced to their origin are said to have come from nur¬ 
series in New Jersey. A detailed description is given of the different 
infestations. In one of the worst-infested orchards a spraying experi¬ 
ment was tried. Whale-oil soap in the proportion of 2 lbs. to a gallon 
of water was applied hot. The first application was made in November 
and a second one late in March. This method proved quite effective, 
and it was estimated that 90 per cent of the scales were destroyed by 
the two applications. The appearance of the insect is briefly described 
and an account of its life history is given. 

Among the natural checks on the multiplication of the scale are 
mentioned certain climatic conditions, predaceous and parasitic insects, 
and fungus diseases. The most important insect parasites are said to 
be Aphelinns fmcipennis, Chilocorm hivulnerus^ and Smilia misella. 

Field notes are also recorded of a remarkable outbreak of white 
grubs* Tl^o species concerned were Lachnosterna fmea and L. hirticula. 
The grubs were reported as being unusually numerous about the roots 
of all field crops except clover, which enjoyed a comparative immunity. 
Crops on high land suffered more than those on low land, and fields in 
the vicinity of woodland were more infested than fields which were 
more distant from timbered areas. A brief life history of the white 
grub is given, and remedies are suggested, among which may be men¬ 
tioned the pasturing of infested fields with pigs and the use of clover 
in the rotation of crops. 
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Experiments with summer remedies against chinch bugs demon¬ 
strated the efficacy of tlie barrier and post hole method. To protect a 
field from the advancing chinch bugs a dust furrow is made along the 
side of the field. The chinch bugs have great difficulty in crossing a 
dry dusty furrow and crawl along the furrow to find an avenue of 
escape. In so doing they fall into post holes, which it is recommended 
to dig at intervals as traps for the accumulating chinch bugs. A coal- 
tar line about three-fourths inch broad is said to be as effective as the 
dust fhiTow, provided the tar line be freshened two or three times per 
day. Salt saturated with kerosene is said to have been quite ineffectual 
as a barrier. 

After an extended discussion of the causes of unusual outbreaks of 
the chinch bugs, the author observes that— 

a general result of these investigations, we certainly have no warrant for assert¬ 
ing that the natural agencies effective in redm.ing an extraordinary outbreak of the 
<*hinch bug can now he definitely controlled by iis for economic ends. So far as 
ascertained the final causes of nuusual natural destruction of this insect are meteoro¬ 
logical ; and until the weather of the season, or even of the year, can he foretold 
with approximate definiteness and certainty, we can not forecast the course of events 
with respect to injuries by the chinch biig.^^ 

A species of solitary wasp {Odynerm foraminatus) is recorded as fre¬ 
quently building its mud nests in the opening for the escape of air from 
the retaining valve of automatic brakes such as are used on freight 
trains. As a remedy it is suggested that the passageway from the 
valve be made angular or slit-like. 

An ap]>areutly new and undetermined disease is said to have caused 
great destruction of the army worm. The nature of the disease was 
not discovered, but one of its most marked peculiarities is said to be 
the degeneration of the fatty bodies of the caterpillars. 

The account of the white-pine Oliermes (Cherniespmicorticis) includes 
a list of its food plants, its economic importance, feeding habits, and 
distribution. Among the natural enemies of the Chermes are men¬ 
tioned Syrphtis sp. ? Chryropa rohertsonij Hemerohins alternansj Levr 
copis simplex^ Ghilocorus hivuhierus^ and Megilla maculata. The only 
artificial remedy which was tried was kerosene emulsion. It was applied 
in May and proved very effective. 

Thirteenth report of the State entomologist on injurious and 
other insects of the State of New York, 1897, J. A. Lintneb 
. (Fifty-first An. Rpt. Neic York State Mus.^ 1897jpp. 327-390^ pis. figs. 
2). —The red-breasted sawfly (Tenthredo rnfoyectus) is reported as a 
new currant pest. The larva of this sawfly, unlike the larva of most 
sawflies, is recorded as having the habit of boring in the stems of cur¬ 
rants and of being found in couipany with the currant-stem girdler in 
such situations. A brief account is given of the life history and habit 
of the insect so far as known and of its distribution. As to remedies, 
<^the wilted tips should be watched for in the early spring, and as 
soon as seen should be cut off a little below the place of injury. If the 
attack should escape attention till some time after the dropping of the 
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tips, the cutting should be made a few inches farther down, and beyond 
the burrow of the larva/’ 

Brief notes are given of the habits of the white-horned Urocems 
( U. albieornit). The insect was observed depositing its eggs upon the 
surface of some freshly sawed spruce lumber. It is stated that this 
species is rather rare in New York; and as it ordinarily deposits its 
eggs in dead rather than living timber, no great danger is expected to 
result from it. A systematic table is given for the separation of the 
various species of Urocerus found in the State of New York. 

The author records some notes on the eggs, larval stages, pupal and 
adult form of the imperial moth. Its distribution is given for the State 
of New York. As to its natural eueuiics, it is said to be exceptionally 
free, no parasites having been recorded for it, though in one instance 
it is said to have been attacked by house ants. 

Aimpular account is given of the tarnished jdant hng {Lygus pra- 
tffusis). It is recorded that it was unusually destructive to young peach 
trees in New York through its habit of sucking the juices from the 
developing buds, and thereby stunting the growth of the trees. As 
remedies, the author suggests the burning of weeds and rubbish which 
might serve as a shelter for the insects. When they occur in large 
numbers, they may perhaps be best captured by jarring into a large net. 

The author gives brief notes upon the following insects: Clover-hay 
caterpillar {Pyralis costalis), clover-seed midge {Cecidomyia legumini- 
coZtt), carpet beetle {Anthrenua scrophularia’), oaik pruner (Elaphidion 
viUosum), hickory borer {Cyllene pictus), elm-leaf beetle [Oalerucella 
luteola), chinch bug {Blissuii leucopterm), Pemphiguspopuli-tmnaverHus, 
Chaitophorus' sp., CalUpterus ulmi/oUi, Prepanosiphum aceri/olii, Aphis 
mali, Myzus cerasi, M. ribis, Rhopalosiphnm sp., and Thrips tabaci. 

The report contains a list of all the publications of the entomologist 
for the current year, together with such additions as have been made 
to the State collection, and rather exhaustive bibliographies of most of 
the insects which are treated in it. 

Fourteenth report of the State entomologist on ii\jarious and 
other insects of the State of New York, B. P. Fblt {Bui. New 
Jorh State Mus., 5 {1898), No. 23, pp. 151-295, pis. 9, figs. 20).—The 
report contains notes on the following insects: 

Pale brown Byturus {Byturus unieolor) (pp. 168-160).— The beetles 
are said to have been found in the opening buds of raspberries. Accord¬ 
ing to Fitch the larvm are found in the berry. The remedies suggested 
are sprayingwfith arsenites, hand picking, and beating the beetles into 
pans containing kerosene. 

Gooseberry-fruit fiy {Trypeta canadensis) (pp. 161-163).—The author 
gives an account of the work, of this insect in New York State, with 
notes on its distribution and life history. For controlling the insect the 
destruction of the fruit by chickens or artificial means is recommended. 

The whitamarhed tussooJc moth {Notolophus leuoostigma) (pp. 163-176, 
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fifes. 4).—^The article contains a notice of the unnsnal ravages of this 
insect in 1898, together with notes on the life history, habits, natural 
enemies, and approved artificial remedies, and a sjmoptic table for the 
determination of the larvte* of the species of ^Notolophns. 

Apple-tree tent caterpillar {Cliiioeampa americana) (pp. 177-190, figs. 
3).—A r6sam6 is given of the food plants, habits, and distribution of 
the insect, and an account of the well-known reu.edies for controlling it. 

Forest tent caterpillar {Clisioeampa disstria) (pp. 191-201, figs. 2).— 
The insect is said to have been unusually destructive to forest and fruit 
trees in New York State for the past 2 years. The food plants and 
natural enemies of the insect are given and the usual remedies 
recommended. 

Zebra caterpillar (Mamestra pieta) (pp. 201-207, fig. 1).—Thi8 insect 
is reported as having caused great destruction to timothy hay and oats. 
A description qf the insect is given, together with notes on the natural 
enemies and the remedies to be recommended. 

Xylina antennata (pp. 207-213, fig. 1).—The caterpillar of this insect 
is recorded as feeding on soft maples, upon which it was very injurious. 
A good description of the insect is added. The author reared from the 
insect a parasite tachiua fly ( Winthemia 4-pustulata). As remedies he 
recommends spraying with the arsenites, or “many of the descending 
caterpillars can be killed by inclosing the trunks of the infested trees, 
with a low, overhanging barricade and then treating the collected 
larvm with hot water.” 

The author records biological and economic notes on the following 
insects: Lecanium tulipiferce, Lepisma domestica, Etirypelma Jientsii, 
Eriocampoides limaoina, Silvanus surinamensis, Elaphidion villosum^ 
OalerucelUt' liiteola, Q. cavicollis, an elm-leaf miner, Lecanium armenia- 
cum, L. cerasifex, and the San Jose scale. 

Under the caption “Hints about insecticides,” tlie author gives a 
general account of the substances used for destroying insects and the 
rationale of spraying. 

The report is snpidemented with a list of the publications of the 
entomologist for the year and an exhaustive index. 

Report of the entomologist, A. D. Hopkins ( West Virginia Sta. 
Bpt, 1897, pp. 42-57). —^The special lines of work carried on by the 
author are reviewed, and attention is called to certain of the more 
important features. Special study was made of the scolytid family of 
beetles, which family contains the most destructive and dangerous 
enemies of forest and shade trees, as well as of fruit trees, and one 
of the worst enemies of the red clover. The collection of these insects 
made under the author’s supervision is said to be one of the most com¬ 
plete in existence. 

The series of experiments begun in 1895 to determine the best time 
to fell timber have been continued and some remarkable results have 
been obtained, but the author states that in order to verify them and 
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arrive at definite conclusions they must be continued for some time to 
come. 

A general study of forest conditions and life zones has been begun, 
and a preliminary report is made of observations on the influence of 
altitude on the distribution of plant and animal life. 

Brief notes are given on investigations made to determine and estab¬ 
lish varieties of timothy and red clover and miscellaneous work in 
investigating the San Jos^ scale, inspection of nurseries, the army 
worm, a parasite of the rose aphis, the nia]>le-twig borer, etc. 

Preliminary report upon the insect enemies of tobacco in 
Florida, A. L. Quaintancb {Florida Sta. BuL 48^ pp. 150-188^ figs. 
16 ).—The bulletin treats of the following insects which are injurious to 
tobacco: 

The horn worm or tobacco tcorm {Protoparce celeus and P. Carolina ).— 
Of these two insects the latter is said to be far more abundant than the 
former in Florida. The eggs are usually laid on the under surface of 
the leaves and hatch in about 3 days. The larva requires 3 weeks to 
attain its full growth. A description is given of the various stages of 
the insect. 

As to treatment the author recommends hand picking, and gives 
a long account of the use of Paris green in controlling this insect. 
With regard to the danger from the use of Paris green on tobacco he 
says: ‘‘It will probably be on the side of caution to use weak mixtures 
of Paris green, as 1 lb. to ICO gal. of water. If this is applied properly 
and at the right time, when the worms are young, it will be sufficiently 
strong to kill them.” If properly used, there should be no bad result 
from the use of Paris green on tobacco. Arsenate of lead is also rec¬ 
ommended to be used in the form of a powder to be applied by an 
ordinary powder gun. Another remedy mentioned, which is said to be 
very effective, consists in pouring a small quantity of a poisonous 
mixture containing molasses into the flowers of the jimson weed, which 
are much frequented by these insects. The adult insects will thus be 
destroyed. 

Among the natural enemies of the tobacco worm the author mentions 
a tachina fly {Sturmia sp.), Apanteles congregatusj and a brown wasp 
{Polistes hellicosus). 

The suchfiy {Dicyphus minimus ).—This insect, which was first noticed 
in Florida in the year 1898, is said to be perhaps the most injurious 
insect to tobacco in the State. The suck fly damages the tobacco by 
Bucking t;he juices from the leaves. The eggs are deposited in the 
tissue of the leaves and hatch in about 4 days. A description is given 
of the nymph and adult stages of the insect. The best remedy, in the 
author’s opinion, is a strong decoction of tobacco. Whale-oil soap was 
tried, without good results. Kerosene emulsion and pyrethrum were 
found to be rather effective. 

Cigarette beetle {Lasioderma sericorne ).—^This insect is recorded as 
being a very serious pest of stored tobacco in Florida and is said to 
attack other materials, such as pepper, ginger, rhubarb, and upholstery, 
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as well as dried plants. The best remedy is said to be bisnlphid of 
carbon in closed boxes. A brief description of the difterent stages of 
the insect is given. 

The tobacco leaf miner {Oelechia picipelia ).—The larva of this moth 
injures tobacco letives by mining or eating out patches of the leaf sub¬ 
stance, thus rendering the leaves unfit for wrappers. The life cycle of 
the insect is said to require not longer than 20 days, wliich makes it 
possible that several broods should occur in one season. The insect 
may be kept in check by spraying with Paris green in the manner rec¬ 
ommended for the tobacco worms. 

CutwormH, —Under this hend brief notes are given on the cutworms 
in the State, with special reference to the species Ayrotis ypsilon. The 
treatment recommended for cutworms is the use of bran poisoned with 
Paris green, in which the Paris green is used at the rate of 1 lb. to 
every 50 to 75 lbs. of bran. 

OraHHlioppern or locusU. —Two species of grasshoppers are said to be 
injurious to tobacco, Vezzoteitij: femur-ruhrum and P. hivittatus. Paris 
green is recommended for controlling these insects. 

Bud worniH {Heliothis sp.).—The common bollworm of cotton (H. 
armigera) causes considerable damage to tobacco. The eggs are depos¬ 
ited in the buds and the larva* when hatched feed upon the young 
unfolding leaves. The remedy which has been found to be effective is 
the sprinkling of poisoned cornmeal into the bud of the tobacco plant. 

The chinch bug, F. M. Webster (17. 8. Dept» Agr,^ Division of 
Entomology BuL 15^ n, 8er,y pp. 82^ figs, 19), —The chinch bug is 
recorded as being distributed from St. Vincent and Granada, West 
Indies, into Lower California, on the west coast, to Cape Breton, on the 
east. It covers pretty largely the whole eastern portion of the United 
States as far west as Colorado and New Mexico. West of this line it 
is found only in isolated areas in California. The author maintains 
that the evidence which he has collected shows that the chinch bug 
hibernates only in the adult stage. Pupm and undeveloped larval 
forms are found in late fall, but there is no evidence that these pass 
the winter. A favorite place of hibernation of the chinch bug is said 
to be in stools of the various grasses. Along the Atlantic coast chinch 
bugs may be found in the spring in great numbers in the stools of sev¬ 
eral maritime grasses, and in the interior the insects hibernate prefer¬ 
ably in the matted blue grass, stools of timothy, and even under sticks 
and rubbish. Ordinarily about three migrations of the chinch bug 
may be observed annually—one in May, when the adults which have 
wintered over move away to new feeding grounds, one in midsummer, 
and one in the fall, during the so called Indian summer. These latter 
two hibernations, however, are said to depend upon the food supply,* 
and if the food is abundant they are not observed to take place. 

The eggs of the insect are said to be deposited either about or 
below the surface of the ground, among the roots of the grass or 
grain.” Ordinarily the female deposits about 500 eggs daring a period 
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of from 10 days to 3 weeks. The author gives technical descriptions 
of the various immature stages, as well as of the adult. 

With regard to the young bugs it is recorded that they are found 
mostly upon the lower portion of the plants which they attack. They 
are frequently found congregated in the sheaths of grasses, and often 
escape observation under those circumstances. 

The number of annual generations for the greater part of the United 
States is two, but in Ohio the author thinks there is only one brood 
per year. 

Attention is called to the fact that the chinch bug is always of a 
gregarious habit, and the suggestion is made that this indicates an ^ 
original habit of living in tufts of grass from which the colony 
migrated. 

Among the food plants are mentioned various maritime grasses, 
broom corn, sorghum, Bermuda grass, blue grass, wheat, rye, barley, 
corn, and timothy. The author has never witnessed serious attacks 
upon oats. A list of the various estimates of losses from the chinch 
bugs is compiled and explained in some detail. 

Among the natural checks to multiplication of the chinch bug, 
.meteorological conditions are considered the most potent factors. The 
adult insects, however, Avithstand heavy rains and the severe cold 
weather of winter; but the young, during the early stages, are easily 
destroyed by wet weather, particularly by severe windstorms. Conse¬ 
quently, devastations caused by the chinch bug in any particular year 
will depend very much upon the number and character of the rain 
storms which occur during the time of the early development of the 
young chinch bugs. During the latter stages of the immature bugs, 
heavy rain storms are of little avail. 

The two best-known parasitic fungi which attack the chinch bug, 
Entomophthora aphidis and Sporotrichum glohuliferum, are described. 
It is a well-known fact that both of these fungi cause more destruction 
to the chinch bug during a wet season than during an exceedingly dry 
one. Another rather doubtful enemy of the chinch bug is Bacillus 
insectorum. This bacterium also vegetates more luxuriantly during 
moist weather. 

Various experiments in scattering diseased chinch bugs and cultures 
of the two fungus parasites of the chinch bug are described, and the 
results of these experiments, which the author made in Ohio, are 
recorded ai^very encouraging. 

Among the bird enemies of the chinch bug, the quail is said to be 
the most important. The other bird enemies which are mentioned are 
the prairie chicken, red-winged blackbird, catbird, brown thrush, 
meadow,lark, and house wren. 

Perhaps the worst insect enemies of the chinch bug are to be found among its oom- 
<p4ff^iv6ly near relatives; the insidious flower bug, TriphlepsinsidioiM Say (Antkoeori$ 
P$eu(ih*<^inche of Fitch’s Second Report), and Milyas oinoius Fab., the latter being 
reported by Dr. Thomas os the most efficient of the insect enemies of this pest, while 
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Dr. Riley found that the former also attacked it. Professor Forbes ascertained by 
examinations of the contents of the stomach of a ground beetle, Agonoderiie pallipea 
Fab., that one-fifth of the total food of this species was composed of chinch bugs. 
Drs. Shimer and Walsh both claim that lacewing fiies (Chrysopa) destroy chinch 
bugs, and they are doubtless correct." 

Among the artificial remedies, the author suggests the burning over 
of old grass lands and the burning of all rubbish under which the 
chinch bug might hibernate. Another remedy suggested is that of 
sowing protective grasses, as decoy crops for the chinch bug, and thor¬ 
oughly plowing these under when they become infested by the migra¬ 
tion of the chinch bug. The well-known coal-tar method was tried and 
found to be very successful. The author also tried the method of plow¬ 
ing deep furrows and digging post holes at intervals along the inner 
line of these furrows, into which the chinch bugs fall and are later 
destroyed. The use of kerosene emulsion as a spray to be applied 
directly upon the infested crops gave good results and proved itself 
very effective in destroying the chinch bug, even when used in a weak 
solution. 

The summary of the author’s remedial measures is as follows: 

insects may bo destroyed in their places of hibernation by the use ot fire. 
They can, under favorable iueteorolofj;ical conditions, bo destroyed in the fields, if 
present in sufficient abundance during the breeding season, by the use of the fungus 
Sporoirichum glohuliferumy if promptly and carefully applied. They can be destroyed 
while in the act of migrating from one field to another, by tarred barriers or deep 
furrows supplemented by post holes, and by being buried under the surface of the 
ground with the plow and harrow; or the latter method can be applied after the 
bugs have been massed upon plats of some kind of vegetation for which the bugs 
are known to have a special fondness, which decoys should be so arranged as to either 
attract the females and induce them to oviposit therein, or they should be arranged 
with the idea of intercepting an invasion from wheatfields into cornfields, and, by 
turning these decoys under with a plow and immediately smoothing and packing 
the surface by harrow and roller, thus destroying them. While in the cornfields 
they can be destroyed on the plants by applications of kerosene emulsion.” 

The author believes, from all evidence at hand, that the original home 
of the chinch bug was in South or Central America, and that the United 
States has been infested from its original home. He gives a map 
showing the supposed course of migration of the chinch bug from 
Central America up the Pacific coast of this country, along the Gulf 
States, up the Atlantic coast, and directly north through the Mississippi 
States. 

The periodical cicada, C. L. Mablatt ( U. 8. Dept. Ayr., Division 
of Entomology Bui. No. 14, n. ser., pp. 148 ).—^The general habits and 
peculiarities of the insect are mentioned in the introduction to the 
bulletin. The author distinguishes between the 17-year and IS-year 
broods, and gives an account of the arguments for and against the 
idea of these two forms being distinct species. All forms, including 
the dwarf form, are considered as belonging to one species. 

The author believes that there was originally but one brood in the 
United States, but that in consequence of slowly changing geological 



1072 EXPERIMENT STATION RECORD. 

and climatic couditions several broods of both the 17-year and IS-year 
forms have been dehuitely differentiated in time of appearance and in 
locality. The validity of 21 broods has been established. Of this 
number 14 belong to the 17-year race and 7 to the 13-year race. The 
periodical cicada is shown to be pretty generally distributed over the 
country east of the Rocky Mountains. A detailed account is given of 
the exact distribution of each brood and of the years when it has been 
known to appear, and from these data predictions are made as to future 
appearances of the different broods. In general the 13-year race is 
shown to be southern and the 17-year race northern, but no arbitrary 
boundary lipe can be established, for small broods of both races extend 
over the dividing line. 

A long and careful account is given of the systematic position and 
anatomical structure of the cicada. Its musical apparatus and song 
are described, and the popular tales concerning the so-called sting of 
the insect are considered. The author gives an elaborate account of 
the occurrence, nature, and purpose of the cicada cones, of the trans¬ 
formation and emergence of the adult, and of the length of life of the 
adult. In his account of the habits of the adult insect he says: “They 
often also appear in greatest number in rather well defined districts 
within the general range of the brood, or, in other words, are irregular 
in local distribution. This variation in abundance is due in some cases 
to differences in the character of the soil, and in other perhaps to vary¬ 
ing surface conditions, as of timber growth, etc.^^ 

The feeding habits of the adult cicada are described and an account 
is given of various attempts to use the cicada for food. The author 
names the plants upon which the insect deposits its eggs, and says that 
a preference is shown for oak, hickory, and apple. The process of ovi- 
position is described in great detail. “The female,” says the author, 
“deposits the row of eggs on one side as she makes the original 
cutting in the bark. She then moves back, and, swinging a little to 
one side, inserts through the same hole the second row of eggs parallel 
with the first, thus leaving a small bit of undisturbed wood fiber 
bet ween the two rows of eggs.” 

The normal period of incubation for the eggs is said to be from 6 to 7 
weeks. As soon as the larva becomes free it “begins to run actively 
about with the quick motions of an ant, but soon goes to the side of the 
limb, loosens its hold, and deliberately falls to the ground.” 

The experimental and other proofs of the length of the underground 
larval and {)upal life are enumerated and discussed. Four larval stages 
and two pupal stages are distinguished and described. The root¬ 
feeding habit of the larva is described in some di^tail. The larvae are 
said to occur in greatest number at a depth of from 8 to I S in. in the 
soil. The damage caused during the underground life of the insect is 
considered very slight. 

Among the natural enemies of the cicada are mentioned reptiles, 
quadrupeds, birds, ground beetles, dragon fiies, soldier bugs, hogs, and 
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poultry.. Among birds the English sparrow is said to be especially 
destructive to the cicada. The following insect parasites of the cicada 
are recorded: A Cecidomyid egg parasite and a number of Hymenop- 
terous egg parasites, and several mites of the genera Oribatella, Ori- 
poda, Oppia, Pecliculoides, Tyroglyphus, Iphia, Oheyletus, and Bdella. 
A few predaceous Heiniptera and the digger wasp [MegaHtizus speciosus) 
are mentioned as important enemies of the cicada. 

As artiftcial remedies the author recommends the use of nets on 
small trees to preveiitthe insectsfromdepositingtheireggs. Pyrethrum, 
applied either as a powder or in water and kerosene emulsion, was 
found to be an effective remedy when sprayed upon the adult cicada. 
For destroying the cicada during its underground life, tobacco dust in 
the soil and bisulphid of carbon are recommended. The author reviews 
the more important papers on the cicada and gives an extensive bibli¬ 
ography of the subject. 

The grapevine flea-beetle, M. V. Slingehland {New York Cornell 
iSta, Bui, 157jpp. figs. 19 ),—The author gives a review of the 

literature of the subject and a description of the insect in its various 
stages. Among the food plants of this flea-beetle are mentioned the 
wild and cultivated grapes, plum trees, the water beech, apple, and 
quince. No decided preference is shown by the insect for any special 
variety of grape. The greatest damage is done by the adult beetle in 
early spring iu eating the undeveloped buds and thus preventing the 
formation of fruit. The adult beetles work upon the young buds only 
a few days, but when they occur in large numbers this time is usually 
suflicient to cause great destruction. The eggs are laid from the middle 
of May to the middle of June. The time of incubation was not deter¬ 
mined. It is sui)posed to be about 3 weeks. The young grubs feed 
upon the leaves and are usually found upon the upper surface. The 
pupal stage is passed about an inch or two under the surface of the 
soil and lasts about a week. The adult beetles then attack the leaves 
late iu the summer iu about the same way that the grubs do during the 
earlier part of the season. The evidence seems to show that there is 
but one brood of the insect in New York. The insect passes the winter 
in the adult stage, hiding in grass and under rubbish and in the cracks 
of bark, and emerges from the hiding places in April and May. 

Among its natural enemies are recorded Podisus modestm and Megilla 
maculata. Much good may be done by removing and burning all bark, 
splinters, and rubbish in the vicinity of the vines iu the fall, thus 
destroying the hibernating beetles. In the early spring, when the 
beetles first emerge, they may be readily jarred into a pan of kerosene 
or upon sheets saturated with kerosene. The most effective remedy, 
however, is spraying with Paris green, at the rate of 1 lb. of Paris 
green to 150 gal. of water for the purpose of destroying the grubs. 
The grubs may be readily seen as they feed upon the upper surface of 
the leaves. Paris green may be used as a spray agaiut^ the adult 
beetles before the development of the buds, and may then be used in 
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the proportion of 1 lb. to 75 gal. of water with the addition of a ponnd' 
of lime. 

An extensive bibliography is appended to the bnlletin. 

The Hessian fly in the United States, H. Osborn ( U. S. Dept. 
Agr,, Division of Entomology Bui. 16, n. set., pp. 57, pis. 2, figs, 8, map 
1 ),—^The original home of the Hessian fly is left in doabt, with the sag* 
gestion that it probably was the same as that of wheat: The distribn- 
tion of the insect is practically coextensive with the wheat-producing 
regions of Europe and America. The author mentions two means of 
distribution of the Hessian fly; the first and less important is the 
slight power of flight, while the chief means is transportation in straw 
containing puparia or flaxseeds.' “The introdiiction into the United* 
States near Few York City has as its most probable, foundation the 
straw used as bedding by the Hessian troops landed during 1776 and 
1777, and while there is lacking iwsitive evidence that the insect 
existed at the point of their starting or even of embarkation, the source 
of straw they might have used and scatteretl after landing may have 
been in some infested locality.” A careful description is given of the 
entomological details and of the life history of the insect, including the 
3 larval forms and the pupal. 

As to the question of the number of broods per year, the author 
believes that in the northern and eastern part of the country the insect 
passes through 2 broods per year, but that temperature and moisture 
conditions have a great influence in retarding or accelerating develop¬ 
ment. “The Hessian fly presents variations not only in the number of 
broods, from 1 to possibly 5 or 6, depending upon latitude, but by acceler¬ 
ation or retardation, under conditions peculiar to each year, it may appear 
earlier or later and in a greater or less number of broods in the same local¬ 
ity. This variation naturally enhances the difliculty of stating life his¬ 
tory details with precision and making recommendations as to particular 
dates on which to adopt measures of control.” Certain authorities 
have recorded the Hessian fly as having been found upon a number of 
cultivated grasses. The autW, however, does not accord accuracy to 
these observations, but states that “in any deductions relating to the 
control of the Hessian fly, it may be considered for all practical pur¬ 
poses that the insect lives only on wheat, rye, or barley, and will not 
perpetuate itself on other plants.” An account fs given of the diCTerent 
effects on the host plants depending upon whether the attack is-made 
in the spring or fall. 

Under the head of the natural enemies of the Hessian fly the author 
lists a number of primary and secondary parasites as found in this 
country, and gives a list of parasites as recorded in Kussia, England, 
and France. The primary parasites found in this country are described 
and figured, and an account is given of their biological relationship. 
The author gives a history of the introduction by Dr. Biley of the para¬ 
site epigonus flrom Bussia, and of the success of its introduction. 
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Among other natural enemies of the Hessian fly are mentioned nema¬ 
tode worms and thrips. 

As to artificial remedies, the author recommends the burning of stub¬ 
ble as soon after the cutting of the grain as possible in case of a moist 
season. This remedy is not so necessary during a dry season. In cer¬ 
tain cases it may be advisable to plow under the stubble. In order 
that this may be effective the ground should be plowed to a depth of 
several inches. It is also recommended that all volunteer wheat be 
destroyed in order that belated individuals may not find a food supply. 
The author further recommends a rotation of croi)s such that wheat 
shall not come 2 years in succession on the same ground, and also that 
fall wheat should preferably be sowed late rather than at the begin¬ 
ning of the fall season in order to avoid attacks of the Hessian fly 
upon the young developing wheat. Such remedies as pasturing fall 
w heat with sheep, rolling the wheat with a heavy roller in the fall, and 
mowing the young wheat are considered by the author as being of but 
little avail. It is stated that certain varieties of wheat have been found 
to be more resistant to the attacks of the Hessian fly than others, and 
a selection of varieties may be inade accordingly. 

Of the various insecticides which have been used, none have ever 
been effectual and none are therefore to be recommended. 

A rather complete bibliography of the literature on the Hessian fly 
is appended to the bulletin, containing 141 titles. 

The use of hydrocyanic-acid gas for fumigating greenhouses 
and cold frames, A. F. Woods and P. II. Dorsett ( U. 8, Dept. Agr.y 
Division of Entomology Clrc. 37 j 2. ser.j pp. 10^ Jigs. 3 ).—Greenhouse 
plants were less injured by a short exposure to a large amount of gas than 
by a long exposure to a small amount of the gas, and at the same time 
the insects were more thoroughly destroyed by the large amount of gas 
for a short time. It was found that fumigation after sundown with the 
teini)erature as low sis i.)racticable gave the best results. For ferns 
0.075 gm. of 1)8 per cent (jyanid of potash was used for each cubic foot 
to be fumigated. The ferns were infested with Ohiouaspis. All the 
insects were destroyed. Coleus and other related plants were fumi¬ 
gated at the rate of 0.1 gm. of 98 i)er cent cyanid of potash i)er cubic 
foot of space. Double English violets were fumigated at the rate of 
0.15 gm. of 98 per cent cyanid of potash for each cubic foot of space. 
Hoses were found to be esi)ecially sensitive and many of them were 
imire or less injured in all of the experiments. Carnations were found 
to endure 0.1 gm. of cyanid of potash pev cubic foot for 15 minutes. 
Grapes under glass endured 0.09 gm. per cubic foot. Tomatoes with¬ 
stood 1 oz. of pure cyanid of i)otash lor each 1,000 cu. ft. Careful direc¬ 
tions are given for obtaining the cubic space of greenhouses and for 
calculating the necessary amount of cyanid to be used in each case. 

The materials to be used are 98 per cent cyanid of potash and com¬ 
mercial sulphuric acid. Earthen jars or 2 gal. in capacity and of 
20776—No. 11-6 
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small diameter are recommended as vessels in which to produce the gas* 
There should be 1 jar for each 50 ft. in length of an ordinary green¬ 
house. The cyanid of potash is weighed out and inclosed in paper 
bags, which may be suspended by a string directly over the jars and 
can be lowered from the outside of the greenhouse. An amount of 
water should be poured into each jar equal to the amount of potassium 
cyanid in the bag, or about J pt. of water to each 8 oz. of cyanid. 
Sulphuric acid should then be added until the water steams. The 
house should be tightly closed. The bags are then lowered into the 
jars for the necessary length of time. The greenhouse should be ven* 
tilated for at least half an hour before entering. 

Report to the Royal Ministry of Agriculture concerning work of the State 
entomological department for the year 1898, S. Lampa {Ent, TUUkr,, 20 
^ 0 . jpj). '70), — Contains notes on a large number of economic insects and their 
injuries in Sweden, including Argyresihia conjugellaj Cecidomyia desiruotorj and C. 
tritiei. 

Insects coUected on Mount Fugi, M. Matsumuka (Annotationes Zool. Japonenses, 
2 {lS0S)f pt, pp. llS-124). —Gives a considerable list of insects which are noted 
as occurring in zones at different elevations on the mountain. 

Acclimatization of beneficial insects {Rov. Lapohy 6 (1899)^ Xo. 4y pp, 8S), — Veda- 
Ha cardinalis from California has been successfully introduced into the Sandwich 
Islands. 

A serviceable insectary, F. M. Webster (Canad. KnU, 31 (1899)^ Xo, 4, pp, 7S'-76 ),— 
Describes the insectary used in the Ohio Station. 

The common blue tick of Cape Colony and Its relationship to the red water 
ticks of North America and Australia, 0. Fuller {Agr, Jour, Cape Good Hope, 
14 {1899), Xo, 6, pp, 36S-S69). —Contains an analytical table of the species of Rhipi- 
cephalus. The American Boophilua horis is called li, annulains and the local blue tick 
of the colony is called B. decoloraiua. The latter, like the American species, carries 
red water from aninual to animal. 

Codling moth, C. P. Lounsiutry {Agr, Jour, Cape Good Hope, 14 {1899), No, 6, pp, 
285-287), —Reminds fruit growers of the dangers from this insect in the colony. 

A new rival of the codling moth, E. Reuter {Ent, Tidakr,, 20 {1899), No, 1, pp, 
71-76), — Argyreathia conjugella is described, with an account of its life history and 
distribution and its injuries to the ayiple. 

Phylloxera, L. de Sisternes {Bol, Agr, Min, Jnd., Mexico, 8 {1898), No, 4, pp, 
11-39), —The article contains an account of the life history, habits, and injuries 
resulting from the phylloxera, together with a description of the insect in its various 
stages. As remedies the author suggests pulling out the weak vines, flooding the 
vineyard, the use of insecticides, destruction of winter eggs, rearing its insect 
enemies, planting in sandy soil, and the use of American varieties. 

Some notes on the grape-cane gall maker (Ampeloglypter sesostrls), F. M. 
WpBSTER {Eni, Nmva, 10 {1899), No, 3, pp, 53-55, pi, 1), —Notes on the habits of this 
insect in Gypguin, Ohio. Two parasites reared Catolaccua iylodermce and Myiophaaia 
(jenea, 

Pieris brassicse {tfour, Bd, Apr, [London’], 5 {1899), No, 4, pp, 459-463), — Gives the 
life history and remedies for controlling this insect. 

The cottony cushion scale, H. A. Gossard ( West Hillsboro Press, 5 {1899), No, 
37), —^A popular article. 

Seasonal dimorphism in Lepidoptera, Roland Trimbn {Nature, 59 {1899), No, 
1537f pp* 568-573), —The author considers this phenomenon in a large number of spe- 
cies, and suggests the establishment of zoological stations for studying the subject. 

Investigations on the accelerated development of hibernating butterfly pupss, 
H. Gucklbb {Ulus, Ztschr, Ent,, 4 {1899), No. 7, pp, 103-105, pi, i).—Relates expert- 
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meut» vrliioh show thee^ectof increased temperature iu hastening the development 
of butterfly chrysalids. 

Operations with a locust fiingus {Agr. Jour, Cape Good Hope^ 14 {1800)f No. 5, 
pp. 890-896). —Reports the apparently successful use of pure cultures of a fungus 
for the destruction of locusts. Although not here stated^ the fungus is probably 
Empusa grilloe. 


FOODS—ANIMAL FEODUCTION. 

The constituents of the seed of Pinus cembra, E. Sohulze and 
N. HoNGaEB {Landw. Vers, Stat.^ 51 {1898), No, 2-3, pp, 189-201 ),—The 
authors made an extended microscopical and chemical study of the 
seeds of Pinus cembra. These seeds are edible and are known as 
‘‘ZirbeP’ nuts or ‘‘Arve.” Analyses of the seeds include the study of 
the whole seed, the shell, and kernel. Owing to the large amount of 
fat present, it was found necessary to extract a considerable portion 
of the fat before the final grinding for analysis. 

The shell constitutes 62.0 per cent and the kernel 37.4 i>er cent of 
the total dry matter of the seeds. The dry matter of the shell had the 
following percentage composition: Protein 0.84, fat 1.18, nitrogen free 
extract and crude fiber 98.18, ash 0.80. The dry matter of the kernel 
had the following composition: Protein 17.24, glycerids of free fatty 
acids 49.26, lecithin 0.99, starch 7.43, water soluble nitrogen-free sub¬ 
stances 16.84, crude fiber 1.19, ash 3.5. 

The authors state that the ash is said to contain much i)hosphoric 
acid, and is undoubtedly rich in alkali. More than 80 per cent of the 
total ash was found in an aqueous extract of the seeds. 

Vinegar adulteration and the extent to which it exists in the 
samples for sale in North Carolina, W. A. Withers and J. A. Biz- 
ZELL {North Carolina Sta. JBuL 153, pp* 25-32)*— samples of 
vinegar sold iu the State were examined. Thirteen compared favor¬ 
ably with cider vinegar as far as the amount of acetic acid was con¬ 
cerned and 5 were too weak in acid. The amounts of total solids and 
ash indicate that only one sample was x>ure cider vinegar. One of the 
samples was sold as grape vinegar; 2 samples were apparently diluted 
with water; 17 appeared to be spirit vinegar, with the addition of 
organic coloring matter. The so-called grape vinegar was spirit vine¬ 
gar with coloring matter. Ninety-five per cent of the samples analyzed 
were adulterated. The authors recommend (1) that all vinegars shall 
contain not less than 4 per cent by weight of absolute acetic acid, and 
must contain no lead, copper, mineral acids, or artificial coloring ma^ 
ter; (2) that all vinegars must be branded with the name of the fruit 
or substance firom which they are made, together with the name and 
address of the manufacturer; (3) cider vinegar shall not contain less 
than If per cent by weight of cider-vinegar solids.’’ 

The North Oarolina act to prevent the sale of adulterated or mis¬ 
branded foods is quoted. 

Concentrated feed stuffs, J.B. Lindsey et al. {Massachusetts Hatch 
Sta* Bui* 56, pp* 2i)* —^The authors report the examination of concen¬ 
trated feeding stuffs in accordance with the law iu Massachusetts* 
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The feeding stuffs examined were cotton seed meal, linseed meal, gluten 
meals, gluten feed, wheat bran, wheat middlings. Bed dog, mixed feeds, 
miscellaneous concentrated feeds, corn meal, oat feeds, corn and oat 
feeds, corn, oat, and barley feeds, hominy feeds, miscellaneous starchy 
feeding stuff's, and poultry foods. Among the suggestions drawn from 
the examination were the following: 

Farmors are especially cautioned against adulterated cotton-seed meal. Samples 
of this substance were found in a large number of towns, especially in northeastern 
MassachuHtdts, during the spring months. Sea-island cotton seed, so called, is also 
very much inferior to the genuine material. . . . It is . . . only one-half as valua¬ 
ble as the prime article. It is evidently xirepared by grinding the black hulls quite 
fine and mixing them with the yellow meal. The resulting product is as a rule of 
a darker yellow than the juire meal. Samples of adulterated meal have also been 
found that were bright yellow. This meal had either been artificially colored or 
mixed with some inferior substance other than hulls. We urge i)urchaser8 to buy 
only the guaranteed article, and to absolutely refuse the unbranded meal. Pure 
cotton-seed meal is one of the very cheapest eoncentrated feed stuffs. Linseed 
meals, branded gluten meals, and gluten feeds examined show no adulterations. 
Wheat bran, middlings, and, with a few exceptions, mixed feeds, have not been 
found to contain any foreign admixtures. Heilman^s mixed feed was found to be of 
very poor quality. It contained a large amount of woody material, of very little 
feeding value. Several unmarked mixed feeds were similarly adulterated. The 
Lexington mixed feed showed several jier cent less x>rotein than the average. Many 
unbranded oat feeds have been found to contain as high as 65 per cent of hulls and 
only from 5 to 7 i)or cent of protein. Such foods x)rove costly at prices asked for 
them. See more extended remarks under analyses of these feeds.’^ 

Dried grains as a substitute for hay, J. A. Voblokeu {Jour. Boy. 
Agr. 8oc. England^ S. ser.^ !) {lH98)y pt, pp. 768--774). —A test was 
made with steers at the Woburn Farm to learn how far dried brewers’ 
grains could advantageously replace hay in a time of scarcity. Sixteen 
Shorthorn 3-year-old steers were divided into 2 lots of 8 each. Four 
animals of each lot were fed in stalls, 2 in sheds, and 2 in open yards. 
The test began December 22,1897, and was divided into two periods 
of 40 and 70 days, respectively. During the first i^eriod lot 1 was fed 
dried brewers’ grains ad libitum^ and lot 2 cut hay ad libitum. In 
addition each lot at the beginning of the test was fed 3 lbs. decorti¬ 
cated cotton-seed cake, 3 lbs. of maize meal, and 28 lbs. of Swedish 
turnips. After about 6 weeks the grains were each increased to 4 
lbs. and the Swedish turnips to 35 lbs. After a time mangel-wurzels 
were substituted for Swedish turnips, and in the latter half of the 
X)eriod linseed cake was added to the ration. During the test lot 1 
consumed ^IIS lbs dried brewers’ grains and the average daily gain 
per steer was 2.18 lbs. Lot 2 consumed 5,820 lbs. of hay, the aver¬ 
age daily gain per steer being 3.05 lbs. The cost of the gain is dis¬ 
cussed and it appeared that the more economical gains were made with 
hay. From this test, ‘^as also from general observations through¬ 
out the experimental period, it was shown that in steer feeding it does 
not do to replace hay entirely by dried grains.” The test was con- 
tlpued with the same steers to see whether dried brewers’ grains might 
to advantage replace hay in part. The steers in lot 1 were fed 5 lbs. 
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of hay *chaff daily and as much dried brewers’ grains as they would eat, 
in addition to the same ration as before. It was found that this method 
of feeding did not materially diminish the amount of dried brewers’ 
grains consumed. Lot 2 was fed the same ration as during the first 
period. As the test continued it was observed that with lot 1 there 
was a tendency to consume less coarse fodder, but this was also obseryed 
with the lot fed hay. In the 71 days of the second period the steers in 
lot 1 made an average daily gain of 2.60 lbs., those in lot 2, 2.20 lbs. 
The gain is discussed at some length from a financial standpoint. 

It would appear that while dried grains, used along with a small fiiiaiitity of hay 
chair, can replace hay quite well as a food for hullocks and give a larger increase 
of live weight, yet at the respective prices quoted for dried grains and hay [$21.50 
and $15.83 per long ton (2,240 lbs.), re.spcctively, including transportation and cutting 
or chafing] and carcass meat [7 cts. per x'oiind], there is very little monetary differ¬ 
ence whether dried grains are used along with the small quantity of hay chaff, t>r 
whether hay chaff is used alone. Further, from the earlier part of the experiment 
it is clear that dried grains can not bo made to replace hay entirely for bullock feed¬ 
ing, but that hay or similar food must be used along with them. Also that the .same 
weight of fibrous food will be required whether hay be used alone er as a supple¬ 
ment to dried grains.^^ 

The maintenance ration of cattle, H. l\ Armsby {Pemisylvania 
Sta, BuL 42^ pp. 188^ pis. 18 ).—The author reports a scries of experi¬ 
ments with steers, extending from 1892 to 1897, to learn the amount of 
food required for maintenance. In all cases the feeding was continued 
for long periods. During a portion of the period the .digestibility of 
the ration was determined as well as the balance of income and outgo 
of nitrogen. Eecords were kept of the gains or losses in live weight 
and in many cases of the amount of water consumed, and of variations 
of the temperature of the stalls in which the steers were kept. In 
some of the tests the results were calculated in overlapping 10-day 
periods, since the author believed that it was thus possible to eliminate 
errors. In the several experiments the gain or loss of i)rotein and fat 
was estimated as well as the fuel value of the ingesta and egesta (in 
the later experiment fuel values were determined), due allowance being 
made for the estimated energy of the urine and the methau. In all 
the tests 3 steers were used. They were apparently grade Shorthorns 
and in 1892 were past two years old. They weighed at the beginning 
of the experiments 427.7 kg., 457,9 kg., and 407.3 kg., respectively. 

The first experiment began December 1,1892, and covered 52 days. 
Previous to the test the steers had been fed nothing but hay. During 
the test the ration consisted of 4.563 kg. of timothy hay containing a 
little clover. From January 15 to 21 the digestibility of the ration and 
the income and outgo of nitrogen was determined. 

The second test began January 22, 1898, and covered 71 days. The 
ration in the first test having proved insufficient, the amount of timo¬ 
thy hay was increased to 5.44 kg. The special digestion and metabo¬ 
lism experiment began Febuary 19 and covered 7 days. 

The third experiment began ^Tovember 16,1893, and covered 51 days. 
In this experiment the ration consisted of timothy hay and com meal, 
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the ainoiint fed at the beginning being 6.444 kg. of hay and 0.466 kg. 
of com meal. The amount of hay was gradually decreased and the 
corn meal increased to Ifiovember 21 until the amounts fed were 2.948 
kg. of timothy hay and 1.474 kg. of corn meal, this ration being con¬ 
tinued throughout the experiment except in the case of a few days 
when steer Ko. 3 was ill and received different food. The special 
digestion and metabolism experiment began December 16 and covered 
7 days. 

The fourth experiment began January 6,1894, and covered 70 days. 
In this test new-process linseed meal was gradually substituted for 
corn meal until 1.678 kg. was fed. The amount of hay was the same as 
in previous test. Steer No. 3 showed a tendency to decrease in weight, 
and his ration was therefore increased to 3.629 kg. of hay and 1.814 kg. 
of linseed meal. The special digestion metabolism experiment began 
February 21 and covered 7 days. 

The dfth experiment began March 17, 1894, and closed April 21. 
The primary object of this test was to learn the digestibility of the 
so-called “cotton-seed feed,” which it was claimed consisted of cotton¬ 
seed meal and hulls 1:6. The special digestion and metabolism experi¬ 
ment began April 15 and ended April 21. This test has been reported 
in a previous publication (E. S. E., 6, p. 1014). 

The sixth experiment was made in 1894-95. The steers had been in 
pasture during the spring and early summer. The latter part of July 
they were put on a ration of 5.44 kg. of timothy hay. August 17 this 
was replaced by the same quantity of long hay, consisting chiefly of 
timothy with some admixture of blue grass. After a fewdays this was 
replaced by the same amount of cut hay such as was used during the 
experiment proper. Prom July 22 until the beginning of the experi¬ 
ment proper the weight of the steers and the amount of water con¬ 
sumed was recorded. The experiment proper began November 28 and 
extended over 106 days. At the beginning of the experiment the daily 
ration consisted of 6.35 kg. of mixed clover and timothy hay. After 
December 13 this was replaced by the same amount of cut timothy hay. 
In this test the steers were kept in special stalls, which are described 
in detail. They were essentially the same as the so-called Bidwell stall. 
The digestibility of dry matter and nitrogen was determined through¬ 
out the whole experimental period, with the exception of the interval 
from February 15 to March 6. The special digestion experiment began 
January 12 and closed January 18. The nitrogen in the urine was 
determined throughout the whole test. 

The seventh experiment, which covered 41 days, began March 14, 
1895. Starch was gradually substituted for a part of the hay until the 
ration consisted of 6.2 kg. of hay and 0.8 kg. of starch. From March 
26 until the close of the test the digestibility of the dry matter and 
. nitrogen was determined as well as the nitrogen in the urine. The 
special digestion period covered 7 days, beginning April 13. 
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The. eighth ezperimetit began December 27,1896, and covered 96 
days. Wheat, straw, corn meal, and linseed meal were gradually snb- 
stituted for the previons ration until on January 15, steer No. 1 was 
fed 2 kg. of wheat straw, 2.5 kg. of corn meal, and 0.5 kg. of linseed 
meal. Steers Nos. 2 and 3 were fed the same amounts of wheat straw 
and linseed meal and 2.75 kg. of corn meal. These rations were con* 
tinned throughout the test. The digestibility of the ration was 
determined from January 29 to February 11, and from March 12 to 28. 

All of these tests are discussed in detail. The digestibility of the 
different rations and the balance of income and outgo of nitrogen 
are shown in the following table: 


Coeffioientaof digeatibility and income and outgo of nitrogen in experiments with steers. 


Kxperiim'ut 1 (timotby 
bav): 

Steer Ko. 1.. 

Steer No. 2. 

Steer No. 3. 

Experlmeut 2 (timotby 
bay); 

Steer No. 1. 

Steer No. 2. 

Steer No. 3. 

Experiment 3 (timothy 
bay and corn meal): 

Steer No. 1. 

Steer No. 2. 

Experiment 4 (timothy 
hay and linaeed meal): 
Steer No. 1. 


Steer No. 2. 

Steer No. 3. 

Experiment 5(cottou-Heed 
feed): 

Steer No. 1. 

Steer No, 2. 

Steer No. 3. 

Experiment 0 (timotby 

. 

Steer No. 2. 

Steer No. 3. 

Experiment 7 (timothy 
bay and atarch): 

Steer No. 1. 

Steer No. 2. 

. Steer No. 3. 

Experiment 8 (wheat, 
Htraw, com meal and 
Unaeed meal): 

Period I- 

Steer No. 1. 

Steer No. 2. 

Steer No. 3. 

Period 11- 

Stoer No. 1. 

Steer No. 2. 

Steer No. 3. 

Average of all coeffi¬ 
cients : a 

Steer No. 1. 

Steer No. 2... 

Steer No. 8. 


Dry 

mat¬ 

ter. 

Pro- 

teida. 

Ether 

ex¬ 

tract. 

Nitro¬ 
gen- 
free ex¬ 
tract. 

Crude 

fiber. 


- 

Nitrogen. 


En¬ 

ergy. 

Til 

food. 

Ill 

urine. 

In 

i'eces. 

Gain(-f-) 

or 

loss (—) 

Pf r ct. 

Per ct. 

Per ct. 

Per ct. 

Per cl. 

Peret. 

Gm, 

Gin. 

Om. 

Gm. 

57.60 

44.45 

51.12 

65.68 

51.16 

54.81 

41.75 

22.63 

21.63 

— 2.51 

r»5,08 

41.08 

50.00 

63.38 

51.94 

52.30 

41.75 

19.57 

22.57 

— 0.39 

52.71 

43.63 

51.12 

59.25 

46. 31 

49.69 

41.75 

20.83 

22.00 

— 1.08 

60.59 

45.61 

44.00 

57.97 

42.02 

47.20 

CO. 92 

28.43 

30,73 

+ 1.76 

.58.00 

.51.56 

53.00 

64.90 

51.25 

55.30 

60.92 

29.37 

27.32 

-f 4.23 

50.30 

47.31 

46.00 

55.02 

44. 82 

46.93 

60.02 

26.63 

29.67 

-f 4.62 

51.22 

54.60 

61.11 

71.76 

4.97 

47.52 

51. 07 

28.95 

22.94 

— 0.22 

57.88 

58.73 

64.84 

73.47 

24.47 

55.31 

51.67 

28.82 

20.74 

+ 2.61 

34.44 

67.97 

48.35 

49.29 

(?) 

32.00 

126. 33 

78.18 

38.01 

+10.14 

42.11 

68.11 

66.04 

64.06 

1.31 

38.90 

126.33 

69.04 

37.95 

+ 19.34 

45.35 

69.20 

61.68 

53.74 

14.04 

44.11 

126.33 

71.26 

40.97 

+29.03 

42.19 


82.86 

53.36 

28.30 

40.83 

85.63 

25.06 

55.16 

+ 4.51 

44.98 


86.72 

68.55 

83.19 

44.70 

85.63 

25.79 

57.92 

+ 1.92 

42.72 

. 

84.00 

60.09 

31.92 

42.66 

110.09 

33.05 

64.94 

+12.10 

.58. .52 

53.95 

45.88 

61.34 

57.95 

55.50 

83.47 

42.33 

36.47 

+ 4.67 

59.31 

54.80 

50.77 

62.58 

58.62 

1 56.18 

83.47 

41.21 

35.79 

+ 6.47 

57.51 

54.58 

51.57 

60.45 

56.38 

54.88 

83.47 

44.86 

35.96 

+ 2.66 

64.02 

44.77 

43.31 

72.29 

55.06 

61.25 

57.80 

24.48 

27.63 

+ 6.68 

63.96 

41.18 

51.83 

72.20 

54.82 

60.84 

57.80 

24.40 

29.42 

+ 8.98 

62.01 

42.09 

46.46 

70.93 

.50.56 

1 

59.16 

57.80 

24.69 

28.06 

+ 4.15 

68.57 

65.85 

84.34 

77.24 

41.83 

68.80 

79.68 

50.09 

24.00 

+ 4.69 

72.84 

67.92 

84.21 

80.77 

47.84 

72.61 

82.61 

57.85 

23.60 

+ 1.16 

66.00 

1 62.70 

84.32 

75.42 

83.86 

66.97 

82.61 

65.09 

27.41 

+ 0.11 

67.81 

61.80 

80.26 

77.52 

39.46 

68.06 

78.80 

66.13 

26.74 

— 4.07 

73.38 

64.25 

82.54 

81.57 

48.68 

72.61 

82.73 

58.00 

26.28 

— 1.65 

68.54 

60.88 

83.25 

78.00 

38.35 

68.70 j 

82.78 

58.70 

28.75 

— 4.73 

58.48 

62.74 

61.68 

66.49 

46.11 

66.64 





61.08 

58.62 

65.44 

69.14 

49.46 

59.22 




.V** 

67.11 

61.87 

63.81 

64.17 

43.17 

55.48 






a Excluding experiments 8 and 4. 
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As previously stated, rations were selected which it was believed 
were just sufUcient for maintenance, their value for this purpose being 
judged by variations in live weight and gain or loss of nitrogen. The 
author compares his results with those of other investigators, and con¬ 
cludes that the average steer weighing 600 kg. when fed a ration consist¬ 
ing only or mainly of coarse fodder requires for maintenance 13,000 
calories of available energy at a stable temimrature of 60 to 60° F. after 
making a deduction for the loss of energy in the form of methan. The 
amount of protein required is also discussed. 

would appear that with a nutritive ratio of about 1:11, a minimum of about 
300 gm. of proteids per day and 500 kg. live weight is recjuired for maintenance, and 
that any material diminution of this amoiint will result in a loss from the body. 
Furthermore, however, it would appear that if the nutritive ratio bo made wider, 
this amount of proteids may be very materially reduced, at least for a time, with¬ 
out loading to a loss of nitrogen by the body or to any recognizable injurious 
consequences. 

Finally, it may not bo superfluous to point out that the term proteids as here 
employed, following the common usages, is a conventional term. Neither the varia¬ 
tions in tho percentage of nitrogen in the vegetable proteids nor the presence of 
nitrogenous metabolic products in the feces has been taken account of. As regards 
tho former, our knowledge of the composition of tho proteids of coarse fodders is 
insufficient to enable us to substitute any other factor for the conventional 6.25, so 
that only in one experiment (No. 8) was there any ax)proximately sufficient basis for 
recalculation of the analytical results, 

^‘The metabolic products in the feces can be determined with some degree of 
accuracy, but inasmuch as they are waste products it makes little practical differ¬ 
ence in any single experiment of this sort whether we correct tlie apparent digesti¬ 
bility of tho proteids for thorn in order to obtain the true i)ercentage digestibility 
and say that the ration contained, e. g., 325 gjii. of digestible proteids, of which 25 gnu 
was rociuired to make good the excretion of metabolic products in the feces, or 
whether we subtract the total proteids of the feces from those of tho food and say 
that tho ration contained the net amount of 300 gm. of proteids available to tlio body. 

the case of widely different rations, of course, the proportion of metabolic 
products may vary and thus distort the comparison, and undoubtedly their deter¬ 
mination is desirable, hut it is not believed that the failure to take account of them 
in these experiments seriously affects the value of the results as regards proteids, 
while, as already pointed out, the results of the energy of the rations are independent 
of it.'' 

The relative value of coarse fodder and grain is also spoken of at 
length. The article contains an extended review of the literature of 
the subject, and the author’s results are compared with those of other 
investigators. 

Experiments on the value of meadow hay, W. von Kniebiem 
(Landw. Jah^b,, 27 (1898), No. 3-4, pp. 521-565 ).—Investigations con¬ 
ducted at the Peterhof Experimental Farm are reported. These investi¬ 
gations extended over several years and represent the work of a number 
of individuals. Experiments with rabbits are reported on the digesti¬ 
bility of white and red clover, kidney vetch, spring vetch, timothy, 
perennial rye grass, orchard grass, and water avens, and with sheep 
apd cows on the digestibility of mixed grasses, clover, and soar grass. 
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Tho rfelatioii of the different parts of orchard grass and timothy of 
luxuriant growth and stunted growth was studied. Measurements of 
tho growth of yellow rocket (Barfcarea vulgaris) and studies of the com¬ 
position, including fertilizer constituents, of the stem and leaf were also 
made. 

In addition to digestion experiments with cows the comparative value 
of clover hay and sour grass hay for tho production of milk was studied. 
Feeding sour grass hay diminished the milk yield, while clover hay 
increased it. 

The relative digestibility of foods by different animals is discussed. 
Tho nnyority of feeding stuffs are said to bo about e(|ually well digested 
by different ruminants. When, however, the feeding stuff contains a 
small amount of nutritive material it is better utilized by cows than by 
sheep. The results obtained with rabbits are believed to be coini)arable 
with those obtained with the larger animals. 

Investigations on the value of different concentrated feeding 
stuffs, W. VON Knieriem {Landw. Jahrh.y 27 (1898)^ No. 3-i^ pp. 366- 
630 ).—These experiments, which extend over a number of years, were 
conducted by different investigators at the Peterhof Experimental 
Farm. Experiments are reported with rabbits, sheep, and horses on 
the digestibility of cocoanut cake, hemp-seed cake, linseed cake, sun¬ 
flower-seed cake, rape-seed cake, meadow hay, and a number of mixed 
rations. In some cases the digestibility of the concentrated feeding 
stuff was calculated by deducting from tho digestibility of the mixed 
ration the calculated digestibility of the other feeding stufls, and in 
others it was determined by changing the ratio of the foods and calcu¬ 
lating the digestibility algebraically on the basis of the differences 
observed. The results obtained by the two methods of calculation are 
compared. 

In a number of tho experiments the balance of income and outgo of 
nitrogen was also determined. 

Tests of the effect of coconnut cake and linseed cake on the yield and 
composition of milk were also reported with 2 cows. The cocoanut cake 
increased the milk yield IG per cent, and the linseed cake 12 per cent. 
N’otwithstanding the fact that the fat in the two sorts of cake x^ossessed 
such different properties, the butter made when these cakes were fed 
was not materially changed as regards melting x>oint, cooling point, or 
content of nonvolatile acids. As regards the volatile acids, so great 
irregularities were observed that no deductions could be drawn. 

A test of the effect of palm-nut cake on the yield and composition of 
milk was also made. It was fed with clover hay. As compared with 
periods when clover hay was fed alone, palm-nut cake increased the 
production of milk about 17 per cent. The fat content of the milk wah 
also increased. Butter made from milk obtained in the different periods 
was compared. The saponification number of the butter was increased 
when palm-nut cake was fed. 



1084 


EXPERIMENT STATION RECORD. 


In this and the preceding article, a large number of investigations 
by other observers are cited, often in considerable detail. 

The relative values of different fibrous foods for sheep, J. A. 
VoELCKER {Jour, Roy. Agr, Soc. England^ 3. ser., 9 {1898),pt l,pp. 774-- 
>^SG ).—A test was made at Woburn Farms to ascertain the most satis¬ 
factory coarse fodder for sheep in addition to roots. Sixty Hampshire 
Down lambs, showing a little Oxford blood, were divided into 4 lots of 
15 each. Lot 1 was fed cut (or chaffed) oat straw, lot 2 cut meadow 
hay, lot 3 cut meadow hay and cut oat straw 1:1, and lot 4 dried brew¬ 
ers’ grains. In addition the sheep wore given Swedish turnips. These 
feeding stuffs were supplied ad libitum. All the lots were also given 
the same amount of linseed cake. The test began November 29, 1897. 
The financial statement is based on linseed cake at $42.03, dried brew¬ 
ers’ grains at $21.50, oat straw at $7.86, meadow hay at $15.83, and 
Swedish turnips at $1.75 per long ton (2,240 lbs.). These values 
include cutting or chafling and transportation. March 7, 0 sheep from 
each pen were sold and slaughtered; March 28, 5 sheep from lots 1, 3, 
and 4, and 4 from lot 2 (one sheep in this lot had died) were sold and 
slaughtered. The remainder of the sheet) were disposed of April 20. 
Considering the test as a whole, the average daily gain per head of lot 
1 was 0.405 lb.; of lot 2, 0.425 lb.; of lot 3, 0.433 lb., and of lot 4, 0,409 
lb. The percentage of live weight to carcass in the 4 lots was 51.84, 
51.08, 52.49, and 52.50, respectively. The greatest profit was realized 
with lot 3. The tests are reported and discussed in detail: 

In making these comparisons it has to he borne in mind that the money values put 
upon the roots^ the oat-straw chaff, and the hay chaff are only estimates, and these 
may well be reduced in j>articular cases, seeing that the foods are home-produced, 
whereas in the ease of the dried grains the actual prices put down had to be paid. 

It was abundantly clear, however, that the sheep did exceedingly well on the dried 
grains and liked the food greatly; also that hay could be entirely replaced by dried 
grains, a result different from that obtained in a similar experiment on bullocks (see 
p. 1078). But it can not be said that the feeding with dried grains was more profit¬ 
able than with hay chaff, while a mixture of hay chaff and oat-straw chaff, half and 
half, proved to be the most economical feeding. 

''The question of the profitable employment of dried grains for fattening sheep 
must clearly depend upon whether the price of the grains greatly exceeds that of hay 
or not.'^ 

The influence of manures on the production of mutton, W. Som- 
EEVILLE (.Jour. Bd. Agr. [London], 5 (1898), No. 3, pp. 300-314).—A 
test was made to compare difi'ereut methods of fertilizing poor pasture 
land as sboum by the gains made by sheep pastured on the different 
plats fertilized, the results being compared with the yield of hay on the 
different plats. The tests were begun in 1807 and covered 2 years. 
The fertilizers were applied in 1897 only. There Avere 10 plats of 3 
acres each and in each plat a snbplat of one-twentieth of an acre was 
fenced off. Sheep were pastured on the large plats and the hay on the 
subplats was harvested. The fertilizers were so regulated that 200 lbs. 
per acre of phosphoric acid was applied to plat 3; 100 lbs. per acre to 
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plats 4,,5, 7, 8, 9, and 10; 50 lbs. per acre of potash to plat 7,- and 20 
lbs. of nitrogen per acre to plat 9, and 17.2 lbs to plat 10. Plat 1 
received no direct manuring; the sheep grazing on it, however, were 
fed 3 lb. per head daily of decorticated cotton-seed cuke. About 6 cwt. 
per acre of ground cotton-seed cake was applied to subplat 1. At the 
end of 3 years the pastured area of plat 1 will have received about the 
same amount of nitrogen in the form of mauurial residue as was added 
in the form of crushed cake to the subplat. Plat 6 was not fertilized 
and served as a control. 

Beginning June 27, 1897, 8 crossbred sheep were pastured for 16 
weeks on each of the plats. In 1898 the sheej) were turned into pas¬ 
ture May 16. Six sheep were placed on plat 6; 8 on plats 2, 4,5, 7,8, 
9, and 10, and 10 on plats 1 and 3. Six weeks later 1 more sheep was 
added to plats 1 and 7 and 2 more to plats 3, 9, and 10. The grazing 
season terminated October 3. The sheep pastured were slaughtered 
and the weight of carcass and percentage of inuttdn determined. 

The average results of the tests, which are discussed in detail, are 
shown in the following table, which gives the percentage of increase of 
hay and mutton produced on the diflPerent plats as compared with plat 
6 taken as a unit. The average live weight, the average dressed weight, 
and percentage of mutton of the lots pastured on the different plats 
are also shown. 


Average results of different methods of manuring pasture as shown hy production of hay 

and mutton. 


1 

Treatment. 

S; 

Hay in 
exfoss of 
amount 
protlucetl 
by plat 0. 

Mutton in 
oxceMS of 
amount 
prodneed 
l)y plat 6. 

ITay cf>n- 
suined 
per 

pound of 
gain 
in live 
weight 
of sheep. 

Average 
live 
weight 
of sheep. 

A verage 
dressed 
weight 
of sheep. 


Per cent. 

Per cent. 

Pounds. 

Pounds. 

Pounds. 

1 1 Cotton-8ced cake. 

24 

149 ' 

22.1 

103 

54 

2 Lime. 

3 

7 i 

43.3 

81 

37 

3 Full dresHiug of slag. 

53 : 

175 i 

24.6 

108 

56 

4 One>Ualf dressing of sla>;. 

34 

74 j 

34.3 

101 

47 

6 Superphosphattj. 

21) 1 

77 1 

32.1 

i 101 

52 

6 Nothing. 



44.3 

98 

1 50 

7 Superphosphate + potash. 

a 3 

i 114 1 

1 20.0 

104 

54 

8 Superphosphate -j- lime. 

27 1 

109 1 

1 27 0 

112 

56 

0 1 Superphosphate + ammonia. 

37 

1 92 

1 31.7 

98 

50 

10 Dissolved hones. 

39 

95 

31.7 

107 

54 


a Decrease. 


Some experiments on the fattening value of certain foods 
gathered by pigs, B. L. Bennett {ArMnaas 8ta. Bui. 54, pp. 83-86 ).— 
The value of Spanish peanuts, chufas, and soy beans for pigs was 
tested. These crops were grown on sandy loam cotton soil, producing 
on an average 30 bushels of corn to the acre. The pigs were confined 
with movable fence on small areas of each crop. . For purposes of com¬ 
parison, one lot of pigs was fed corn in the ear. The test was made with 
2 lots of 4 pigs, and 2 lots of 3 pigs. At the time of feeding the soy bean 
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pods were well filled out and some were changing color. As the feeding 
progressed and the pods dried, the pigs showed a preference for the 
green ones, eating them first. The test was continued for 40 days with 
the lots fed peanuts, chufas, and corn. With the lot fed soy beans, it 
was continued for only 32 days, since the soy beans were eaten sooner 
than was expected. 

The pigs fed peanuts, soy beans, and chufas gathered the crop on 
one-third of an acre. Those fed on corn consumed 23 bushels. The 
average results of the test are shown in the following table: 


lieaiiliH of piif-feeding experiment. 


! 

! 

1 

her of 
pigs. 

W eij(Ut ofi W elgli t of 
lot at be-; lot at end 
ginning. jof32day8. 

1 1 

Weight of Gain of 
lot at end lot in 32 
of 46 days. days. 

Gain ]K*r 
pig per 
day in 46 
flays. 



^ Founds. 

Founds. 

Founds. Pounds. 

Founds. 

Lot 1 (peanntH). 

I 

4f)0 

7C0 

884 294 

2.2 

Lot 2 (soy beans). 


1 490 

r)90 

. 91 


Lot 3 (<‘ofn). 

3 

1 417 

64(5 

754 229 

2.4 

Lot 4 (chufas). 

3 

i 3(54 

482 

562 118 

1.4 


The estimated quantity of pork produced per quarter acre of peanuts 
was 313 lbs., chufas 138 lbs., and corn 109 lbs. With the corn-fed 
pigs the ratio of gain to corn consumed is quite large, but the thrifty 
condition of the pigs and their size at the beginning of the test, and 
the short period of feeding, are doubtless the causes. The peanut fed 
pigs gained practically as much as the corn-fed pigs and harvested 
their own food.’" 

The fat of the y)igs fed soy beans and chufas was of about equal 
firmness, but not quite as firm as that of pigs fed corn. The fat of the 
pigs fed peanuts was soft and oily. When cooked, no diflerence could 
be detected in the flavor of the meat of the pigs in the diflerent lots. 

Feeding acorns, Cl. W. Carver [Alabama Tuskegee ISta, Bui. i, pp. 
6-9 ).—The comimsitioii of acorns is quoted and compared with tliat of 
corn. The successful feeding of 400 pigs on acorns and kitchen slops is 
reported. The acorns were also fed to milch cows in place of grain 
with satisfactory results, 2 qt. or 5 lbs. being fed daily. “ While the 
milk did not materially increase as to quantity, it greatly improved in 
the amount of butter fat.” So far as observed there were no bad effects 
on the butter. Horses are also said to be fond of acorns, and a state¬ 
ment concerning their successful use as a poultry food is quoted. 

feertiDg acorns there is this precaution necessary: Whore largo quantities are 
given, plenty of laxative food should be included in tho ration, as they are rather 
binding in their nature and likely to yiroduce harmful results. . . . 

^Mn feeding them to hogs, wo find that rather a soft, spongy iiesh is produced 
with an oily-liko lard that hardens with great dithculty and frequently not at all. 
This is readily overcome by feeding corn 2 or 3 weeks before butchering, although 
tpany hundred pounds of meat go into market without complaint that have never 
been topped off with corn.'' 
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Foully notes, F. E, Hege (North Carolina 8ta, Bui. 152^ pp^ 

The bulletin describes a portion of the work of the poultry section of 
the station for the year ending July 12,1898. The houses and appli¬ 
ances are described, as well as the diseases observed among tlie poultry 
and the treatment followed. A feeding experiment with ducks and 8 
tests with chickens hatched in incubators are also reported. 

Disease experiments (pp. G-13).—Little disease was observed among 
the poultry. This is attributed to the fact that the fowls were kept 
clean and comfortable, the houses well cared for, and continual war 
waged on vermin. 

A number of chickens were treated for diarrhea. From these cases 
and the experience of previous years— 

It seems that, if taken in time, a cleansing of the system by the use of either 
sweet oil or calomel, followed by soft food containing, say, 10 per cent black pepper 
(or loss, if the fowl will not consume as much . . . ), will almost invariably etlect 
a cure, but if the trouble is not noticed .at once cures are infre<iuont. What causes 
the occasional cases in the yard has not been determined, unless . . . the fowl in 
molting is naturally weaker than when in full feather. No severe cases have 
appeared except during the molting season. 

Several of the chickcus suffered with sore head. Some of the cases 
were successfully treated with an application of copper sulphate. 

^'Sore head is: a serious drawback to poultry raisers in the South and if the disease 
strikes a Hock during .lune or July, nothing could do the fowls more damage, as it 
is extremely contagious, app.arently healthy fowls one day being covered with sores 
on the head the next. . . . 

Sore head in winter is indeed a rare occurrence and that is another indication that 
stagnant blood is really the i)rime cause of the disease. Sulphnr and salts both act 
on the system of the fowl, cleansing it from almost any lingering disease germs. 

Feeding powdered sulphur mixed with the morning food 3 times a 
week (J lb. to eacih ^ gal. of food) and adding J lb. Epsom salts to the 
gallon of drinking water is regarded as a satisfactory preventive of sore 
head. This was followed from March 1 to October 1. 

A number of cases of roup were also treated. 

There is no doubt that the colds which hud dev^eloped into mild cases of roup 
,were caused hy the chickens roosting where the chilly night air was continually 
.^npoii them. We . . . are satished that if the fowls are placed in positions not 
exposed to draughts the disease is not neccHsarily contagious. Previous experi¬ 
ments made by the writer in 1891 and 1892 fully convinced him of the foregoing. 
There can be little doubt that if a laxative had been given the subjects when lirst 
isolated and nostrils had been cleansed daily their i^eriod of confinement would have 
been decreased by several days.^’ * 

Feeding experiments with Fehin ducks (pp. 13-16).—-Eighteen Pekin 
ducks were fed 56 days from the time they were hatched. At the 
beginning of the test the total food consisted of 4,4 oz. of meal and an 
equal amount of bran per head daily, while at the close of the test 
6 lbs. 10 oz. of meal, 4 lbs. 3 oz. of bran, and 3 lbs. 6 oz. of bone were 
fed daily. In addition to the grain an amount of fine grit equal to one- 
sixth of the weight of the grain and chopped green clover equal to 
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oue-fouTtb the bulk of the ration were also fed. All tlie feed was mixed 
with water to a crumbly mass and fed in troughs. No water was 
allowed except for drinking purposes. 

The financial statement is based on corn meal at 1 ct., wheat bran at 
0.0 ct., cut bone at I ct., and grit at 1 ct. ])er pound. Account was also 
taken of the value of the clover fed, the eggs set, and the food of the 
hens carrying the ducks. The ducks weighed 2 oz. when hatched and 
4 lbs. 15 J oz. at the close of the test. The cost of a pound of gain was 
5.05 cts. The ducks sold for 50 cts. each. 

Incubator tests (pp. 16-22).—In the first test reported 86 strong 
chickens were hatched from 250 eggs. Accidental causes are believed 
to account for the apparently poor hatch. The chickens were fed for 8^ 
weeks. During this time 13 chicks died. The average weight of the 
chickens when 8 weeks old was 1.49 lbs. Taking into account the cost 
of the food and eggs set, heat for the incubator, etc., the average cost 
of a pound of gain was 6.96 cts. 

In the second test reported, 135 chickens were hatched from 200 eggs. 
The chickens were fed for 8 weeks, during which time 9 chickens died. 
The average weight of the chickens when 8 weeks old was 1.49 lbs. 
The average cost of a pound of gain was 6.42 cts. In this test a simple 
homemade brooder was used. It was heated with hot water. The 
total cost, including labor and lumber, was about $3. 

In the third test only 65 chickens were obtained from 200 eggs. 
Accidental causes were believed to account for the poor hatch. A 
plan is suggested for keeping a monthly record of a poultry yard. 

Food supply, R. Bruce {London: Charles Griffin 4* Co,y Ltd,; Philadelphia: J, B. 
Lippincott Co,, 1898, pp, 169, figs. This volume, which is described in the sub¬ 
title as practical handbook for the use of colonists and all intending to become 
farmers abroad or at home/^ contains chapters on climate and soil, drainage and 
rotation of crops, seeds and crops^ vegetables and fruits, cattle and cattle breeding, 
sheep, pigs, poultry, horses, the dairy, the farmers^ implements, and notes on the 
settler’s home. In an appendix preserved and concentrated foods are treated of. 

Conoeming sitos [a prepared wheat food], E. Cappblletti (Ztsohr, Uniwsuch. 
Nahr, u, Oenussmtl,, 1 {1898), No, 6, pp, S84-389),—^\io% is a preparation of wheat made 
by splitting the grain lengthwise and removing the outer layer by a special process. 
It is made from hard Sardinian wheat {Triticum durum). Apalyses of sitos, rice, 
and Italian paste are reported. The digestibility of each of the materials. was 
tested with 3 men. The average coefficients of digestibility are shown in the fol¬ 
lowing table: 

Coefficients of digestibility of sitos, rice, and Italian paste. 


% 


I 

Nitrogen. 

Fat. 

Carbohy* 

drates. 

Ash. 

8ito8. 

Percent. 

78.73 

09.29 

86.93 

Per cent. 
92.03 
92.69 
87.86 

Per cent. 
96.14 
97.86 
97.36 

Per cent. 
76.67 
73.98 
72.24 

Kico. 

Italian paste... 



In each case the materials were cooked in a thick soup. 
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Dlreotiotts for sampling foods, condiments, and oommeroial proddcts^ G. 

Rupp (Anleiiung eur Proheenindhme von Kahrungs- und Genussmitteln $owio Gehrauchs- 
gegenstUnden, Karlsruhe: F, Guisohf 1899, pp, 40; rev, in Ztschr, Uniersuoh, Kahr, u, 
Gennussmtl,, $ (1899), No. 9,pp, S99,400), 

The adulteration of flour with rye, buckwheat, rice, barley, maize, beans, and 
potato starch, Baixand (Jour, Pharm. et Chim,, 9 (1899), 6, ser., No, 5, pp. SS9-^43; 
6,pp,S86-^90), 

The adulteration of coffee and tea, W. A. Withers and G. S. Fraps (North Caro* 
Una Sia. Bui, 164,pp, 35-48), —The examination of a number of samples of coffee and 
tea is reported. The adulteration of these articles is discussed at some length. 

Lessons in domestic science, Ethel. R. Lush (London and New York: The Mao* 
millan Co,, 1898,pt, l,pp, 88, figs, 49; pt. 2, pp, 77, figs, 48),—Thasa books are written to 
meet the requirements of different grades in English schools. 

Food preservatives, A. Hill (Jour, Boy,Agr, Soc. England, 3, ser,, 10 (1890), pt, t, 
p}), 171-180). —This general discussion of the subject is from the author’s presidential 
address before Section 1 (Sanitary Science and Preventive Medicine) of the Sanitary 
Institute Congress at Birmingham in 1898. 

Maize and its uses, R. W. Dunham (Jour, Roy, Agr. Soc. England, 3 . ser,, 10 (1809), 
pt. l,pp. IIG-ISO), —The author discusses the botanical structure and food value of 
maize and compares it with other feeding stuffs. 

The food value of fruits, W. H. Jordan (New York Agr. Soc. Rpt.,lS07, pp.677- 
684).—A popular discussion of the subject. 

Food value and yield of Guinea grass (Roy. Bot. Card. Trinidad Bui. Mine. Inform., 
S (1898), No. 18,pp. 169-1G2). —The composition and yield of Guinea grass (Panicum 
maximum) is reported and the composition compared with that of clover hay, vetch, 
Bahama grass, and I’ara grass. 

Wheat offals sold in Maine in 1898, C. D. Woods (Maine Sia, Bui. 47, pp. 8).— 
This bulletin contains analyses of wheat bran, middlings, mixed foods, and other 
refuse milling products of wheat collected by the station in the State during 1898. 

Feeding stuff Inspeotion, C. D. Woods (Maine Sia. Bui. 48, pp.lO), —The more 
important concentrated feeding stuffs are described, and the requirements of tlie 
feeding stuff law are briefly given. 

The chemism of peptic and tryptic digestion of protein, D. Lawrow (Zischr, 
Phyeiol, Chem.,26 (1899), No. 6, pp. 613-623). 

On absorption in the small intestine, R. HOber (Arch. Physiol. [PfiUger^, 74 
(1899), No. 5-6, pp. 246-271). —A second communication on this subject. A number of 
experiments are reported and discussed on theoretical grounds. 

The oarbon diozid content of inspired air indoors and out of doors, K. B. 
Lehmann, G. Fuchs, and H. iSchmidt (Arch. Hyg., 34 (1899), No. 4,pp. 316-320). 

The use of the metabolism of energy in the animal body in computing correct 
feeding standards, C. Lehmann (Landw, Vers. Stat., 61 (1898), No, 2-3,pp. 186-188),— 
A controversial article. 

Prooeedlngs of the second convention of the Society for the Rational Feeding 
of Farm Animals ( Compi, Rend, 2me Congr^s Soc. Aliment. Rat. B4tail, 1898, pp, 146 ),— 
In addition to routine business, the report contains a number of special articles, 

^ among others experiments on fattening animals made in France and in foreign 
countries in 1897-98, the relative feeding value of hay and alfalfa, adulteration of 
feeding stuffs, and feeding race horses. Several articles on calf feeding are also 
reported and experiments with rabbits on the digestibility of different sorts of fodder 
beets and carrots. 

HzperimentB on pork and beef as money crops for cotton farmers, R. L, Ben¬ 
nett (Sup. Giro, to Arkansas Sia, Bui. 64, pp. -#).--Owing to the low price of .cottonj 
attention is called to the fact that other crops may be more profitably grown if they 
are fed to pigs and steers. Results of tests at the station are cited in proof of this. 

Poultry in Belgium ( U. S, Consular Bpts., 1899, No. 233, pp. 648, 649).—A brief 
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accouut is given of raising and marketing poultry in Belgium* When about 3 
months old the chickens are confined in coops and fed ground buckwheat, mixed with 
milk, morning and afternoon, and at noon milk or milk and water. If the fowls 
refuse the food, they are not lorced to eat, but are removed from the coop and killed, 
as they grow thin otherwise and lose market value. The fowls are generally kept in 
the fattening coops from 4 to 5 weeks. 


DAIEY FARMING—DAIRYING. 

The water content of butter, B. Mailtiny {Landw.Jahrh.j^7(1898)j 
No, Ojpp. 773-'96^3 ),—This is a very extensive compilation of analytical 
work bearing on the water content of butter in different countries. The 
work done at the Wisconsin, Vermont, Massachusetts, and Connecticift 
stations is included. Data lor 20,700 analyses are brought together 
and classified by countries and in various other ways. A summary of 
the range and average water content for different kinds of butter is 
given as follows: 


(Nummary of water content of butter. 



Number 1 

Water content. 

Kange of 
water 
content. 


samples. 

1 Lowest. 

Highest. 1 

Average. 

FrcRh dairy or creamerj*^ biitttir (all countries): 
Vimalt^d. 

831 

Percent. 
6.80 

Percent. \ 
27.61 i 

Percent. 

14.10 

Percent. 
20.71 

Salted... 

17,332 

3.84 

22.12 1 

13.65 

18.28 

Peaaant butter (Oermany): 

Uimalted. 

738 

3.68 

41.60 

14.79 

37.92 

Salti'd. 

841 

4.32 

49.02 

14.74 

44.70 

Butter packed for keeping (all countries). 

Hamburg packing stock ("‘‘Pnckbutter”). 

113 

5.06 

21. 30 

10.73 

16.24 

819 

10 — 

24 + , 

Zi. 00 

12 + 

Whey butter: 

Unsalted. 

30 

’ 10.00 

20.68 

15. .58 

10.59 

Salted. 

2 

14.05 

14.73 

14. 39 

.08 

Total range and average. j 

20,706 

3.68 

49. 02 

14.03 

45.34 


For fresh dairy and creamery butter the range and average of the 
water content are given by countries as follows; 


Water content of dairy and creamery butter from diffet'ent countries. 



T^nsalted. 

Salted. 

Number 
of sam¬ 
ples. 

i 

Lowest. 

1 

1 Highest. 

Average. 

Number 
of sam¬ 
ples. 

Lowest. 

Highest. 

Average. 



Per cent. 

1 Per cent. 

Per cent. 


Per cent. 

Per cent. 

- Per cent. 

Germany. 

523 , 

9.10 

1 23.60 

13.96 

1,107 

5.90 

22.12 

13.01 


88 

8.53 

19.50 

14.51 






9 

6.80 

15.40 

12.70 





Italy.r..... 

53 

8.54 

19.78 

13.67 

0 

10.02 

12.79 

11.52 

France . 

62 

9.80 

18.00 

13.57 

225 

9.68 

21.10 

13.40 

Netherlands.:?^ — 

4 

13.67 

14.22 

13.90 

63 

7.70 

20.80 

13.07 

Fngland. 

30 

11.87 

16. 26 

13.51 

334 

4.01 

20.76 

12.08 

Denmark. 

93 

12.73 

19.85 

15.16 

9,847 

8.98 

19.88 

13.99 

United States. 

17 

13.05 

27.61 

17.17 

596 

7.11 

20.00 

11.53 

Australia and New 









Zealand. 

2 

9.30 

11.91 

10.64 

62 

6.00 

16.00 

11.88 

g^eden_-_- 





4,423 

8.87 

20.22 

13.66 

Finland ^_ 


1. 


438 

8.10 

16.30 

11.18 

Canada.. 


.i. 


207 

3.84 

19.70 

8.97 



.1. 
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Portions of the data are arranged to show the effect on water content, 
if any, of the season of the year, breed of cows, feed, methods of butter 
making, salting, keeping, and other factors; and based upon these con¬ 
siderations the author makes some deductions as to the limits of the 
allowable water content of different classes of butter. He concludes 
that, from the data at hand, salted or unsalted butter which contains 
more than 20 per cent of water has unquestionably been either very 
carelessly made or purposely adulterated, and accordingly should be 
excluded from public sale as not fulfilling the reasonable expectations 
of the consumer. Since the data for the better class of butter (from 
dairies and creameries) show that the averages for different countries 
do not exceed 14 per cent of water; that at present fully four-fifths of 
all the butter contains less than 10 per cent of water; that butter 
regarded as good only occasionally exceeds 15 per cent of water, and 
that an unusually high water content (*an be corrected by proper feed¬ 
ing or methods of making, the author concludes that commercial table 
butter should not contain, as a rule, more than 10 per cent of water, and 
that all butter which contains from 10 to 20 per cent of water should be 
classed as more or less inferior, according to its fat content—i. e., as 
cooking or baking butter. 

Finally, a suggestion is made for the legal regulation of the sale of 
butter in (Germany, doiining butter and fixing the following limits: 
Butter fat, at least 80 per cent in table butter and 70 per cent in cook¬ 
ing or baking butter; nonfatty organic solids (casein, milk sugar, lactic 
acid, etc.), not exceeding 2 per cent; water, under 10 per cent in table 
butter and under 20 per cent in cooking or baking butter; salt, not 
over 3 per cent in table butter or over 5 per cent in cooking or baking 
butter. 

The causes of the rancidity of butter, C. Anthor [Ztschr, AnahjU 
Gliem,^ 38 {1899)^ No. 1, pp. 10-:2O ).—The author made a study of total 
acids, volatile acids, esters, etc., of sweet and sour cream butter Avhen 
new and at different stages of rancidity. He finds that both sour- 
cream butter and rancid butter contain alcohol, and that all butters 
contain volatile bodies saponifiable by potash, liancid butter also con¬ 
tains esters of the free volatile fatty acids, principally ethyl ester of 
butyric acid. The principal reason why a butter becomes rancid is 
said to be the intensive development of ‘‘ bouquet,’’ which soon renders 
the butter unfit for use, although the taste remains normal and the 
total acid is much below Stockmeier’s maximum of 8. The rancid odor 
is caused principally by a mixture of small amounts of volatile fatty 
acids and ester. In distillation the butyric ester odor is at first very 
intense. As butter becomes older the development of bouquet reaches 
a maximum, after which it decreases nearly to zero. In this condiMou 
the butter is tallowy. Sweet cream butter becomes rancid much more 
slowly than sour-cream butter and does not,equal it in the development 
of bouquet. 

20776—No. 11-7 
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The cause of the formation of these odors iu the butter is attributed 
to micro-organisms which produce alcohol from the milk sugar, a cleav- 
4 Jge taking place simultaneously iu the glycerids, which yield acid for 
the formation of esters. As the glycerid of butyric acid is the least 
etable, this is usually principally affected. The freed glycerin under¬ 
goes various changes, forming aldehydes and keton-like bodies, accord¬ 
ing to Schmid • and Mayrhofer. The author coincides with the view of 
Schmid, that the processes of becoming rancid and of becoming sour 
are not identical. Eancidity of butter iu the stage of development of 
bouquet is regarded as different from the rancidity of other fats, in 
which the odor is of less importance, and the fat is rendered unfit for 
food mainly by the irritating taste. ^ 

Tubercle bacilli in market butter, Obermulleu ( Eyg. Rundschau^ 
9 {1899)^ Ko. ^,pp. 57-7^).—In a preliminary communication on this sub¬ 
ject^ it was reported that 14 samples of Berlin butter, tested by injecting 
5 or G guinea pigs with each sample, were found to be infected with vir¬ 
ulent tubercle bacilli. Every animal receiving injections of butter in 
the abdominal cavity showed signs of tuberculosis, and this was cor¬ 
roborated by numerous cultures from the affected parts, which showed 
tuberculosis in a high degree. 

The present paper is partly controversial and discusses the earlier 
investigation in more detail, with a verification of the results on pre¬ 
served si)ecimens of affected parts of the animals. It also contains the 
results of tests, by meam^ of guinea pigs, of 10 additional samples of 
first-quality butter procured from the same source as in the first inves¬ 
tigation. Four samples showed positive evidence of the presence of 
true tubercle bacilli. Animals injected with other samples were made 
very sick, and cultures made from the slaughtered animals contained 
tubercle bacilli in some cases. It was found, in {igreement with others, 
that the action of only slightly pathogenic bacteria was much intensified 
by the presence of butter fat. For this reason, the treatment of the 
melted butter in a centrifuge and the use of the sediment for injection 
is believed to give more reliable results than ’injection with butter 
directly. 

The author states in conclusion that a large proportion of the butter 
samples examined by him contained tubercle bacilli, and the presence 
of these bacilli in butter in most cities is probably not infrequent. State 
control of dairy herds is strongly recommended. 

Experiments with calcium chlorid for rendering heated milk 
suitable fo^ cheese making, Klein and A. Kirsten {Milch Ztg., 27 
{1898), No. 50, pp, 785-787; 51, pp. 803-805 ),—^This investigation was 
suggested by the practice of sterilizing milk for butter making and the 
resulting difficulXy of using the skim milk for cheese making. Three 

series of experiments were made, including a large number of trials in 

,, , - - --- 

* Ztscbr. Analyt. Chem., 37 (1898), p. 301. 

“ Hyg. Rundschau, 7 (1897), pp. 712-714. 
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each, separator skim milk being heated to 75^ 0. for 15 minutes in the 
first series, to 85® for 10 minutes in the second, and to 100^ for 2 min¬ 
utes in the third. In each experiment 20 liters of skim milk was used,, 
varying quantities of calcium clilorid being added in different cases^ 
and none in some cases. Cheese was made in each case. 

In the first series, where the milk was heated to 75^ C., it was found 
that there was little difficulty in making cheese from the milk, cither 
with or without the addition of calcium chlorid, but the authors recom¬ 
mend adding to such milk the e<iuivalent of 10 gm. of calcium oxid 
per 100 liters of milk, to facilitate the curdling. 

The cheese made from milk heated to 85^ C. and treated with calcium 
chlorid resembled in many respects that made in the first series of 
experiments. The yield of cheese was in all cases greater where the 
calcium chlorid was used than in the control experiments. The green 
cheese also contained more water, but even on the basis of dry matter 
the yield was greater. The greatest difficulty in making cheese from 
this kind of milk was found to be the time required for the complete 
separation of the whey from the curd. 

The use of calcium chlorid was also found to restore the ability of 
milk heated to 100^ C. to curdle, but to accomplish this in the same 
time 2^ times as much calcium chlorid was required as in the first series. 
The separation of the whey was very slow and difficult, and the curd 
itself was unusually rich in water, and was changed to a grayish-white 
appearance and a finely granulated condition, with very little tendency 
to adhere together. The addition of larger quantities of calcium chlorid 
improved the adhesive qualities of the curd, although it did not entirely 
remove the difficulty. Experiments made in subsequent heating to 
400 ( 3 , to hasten the separation of the whey and to make the curd more 
adhesive resulted favorably, and this is to be the subject of further 
investigation. 

In a later note in the same journal (No. 53, p. 840) it is stated that 
all difficulties in making cheese from milk heated to 85o have been 
overcome, and that the process is rendered as simple as ordinary cheese 
making. A description of the method is promised. 

An inquiry concerning the source of gas and taint-producing 
bacteria in cheese curd, Y. A. Moore and A. R. Ward {New York 
Cornell 8ta. Bui 15Sj pp. 221-237^ pi 1 ).—A study was made of this 
trouble, which occurred at a cheese factory and was popularly supposed 
to be due to decomposed retained placentas. An examination of the 
gassy and tainted curd showed that both the taint and the gas were 
caused by the same species of gas-producing bacteria, a micro-organism 
resembling very closely, if not identical with. Bacillus coli communisj^^ 
Cheese made from sterilized milk inoculated with this bacillus devel¬ 
oped the gassy curd and taint. A search for the sourde of this bacillhs 
showed that it was not in the rennet or in the water used in the cleaning. 
A bacteriological examination was then made of the milk of the indi-^ 
vidual cows in the suspected dairy. This showed that the gas and 
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taint-producing bacteria were present more or less constantly in the 
milk of each animal, and that the milt of the cows which had suffered 
froih retained placenta was, as a rule, no worse than that of the other 
cows. Examination of the dust and filth from the stable gave negative 
results, and the inference was reached that the bacteria had become 
colonized in the udders of certain of the cows. This, however, could 
not be positively determined. 

The examination of the teats and udders of a number of cows which 
were slaughtered on account of tuberculosis (not from the infected 
dairy, however) showed that ‘‘bacteria were there and remained there 
after milking, ready to infect the milk of the next succeeding milking,” 
but no gas producing bacteria were found in any of the udders examined. 

Two experiments were made to test the })ower of bacteria to pass 
from the intestines to the udder, the cows being given drinking water 
containing 1 to 2 qt. of a bouillon culture of BaeilUis prodigiosus daily 
for nearly 2 weeks, and the milk examined for this organism with neg¬ 
ative results. A repetition of the experiment, using cultures of the 
gas-producing bacillus from cheese curd, also gave negative results. 

A technical description is given of the gas producing bacillus, which 
is believed to be “closely wlated to, if it does not belong in, the colon 
group of bacteria.” 

Cleanliness in the stable and in the care of the cows is believed to be 
the best preventive of the trouble. The disinfection of the milk ducts 
by washing them out with a germicide by means of a milking tube, as 
reported by a German experimenter, was not successful in the hands 
of the authors. 

Changes in fat during the ripening of cheese, A. Kirsten (Ztachr. 
Untersucli, Na1ir. Oemissmtl.^ 1 (1898), No, 11, pp, 742-759), —Four 
sorts of cheese, Oamembert, Keufchatel, Tilsiter fat, and Ilolland, were 
examined with reference to the changes in the fat. The fat was sepa- 
l ated from the cheese with ether by triturating the ground or broken-up 
cheese in a mortar with ether, the free acids being neutralized with 
potassium hydrate. Tlie mass was then shaken vigorously, the ether 
being renewed from time to time, and the shaking continued until the 
ether extract contained no trace of fat. The ether-fat layer was then 
separated by centrifugal force and the fat freed from the ether by dis¬ 
tillation and dried in hydrogen at lOO®, The volatile and the insoluble 
fiitty acids and the saponification equivalent were determined iu the 
fat, as well as the index of refraction. The cheese was further examined 
as to the soHds-not fat, ash, salt, and total nitrogen; and the solids-not- 
fat were examined for total holids, nitrogen, ash, and salt, and were 
extracted with water, the extract being examined for total solids, ash, 
and nitrogen in different forms. 

The results showed that the fat separated from the different cheeses 
at different stages of ripening was very nearly uniform in composition. 
While a quantitative decomposition of the cheese fat is believed possi¬ 
ble, these results indicate that where it takes place all parts of the fat 
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are uniformly decomposed. Th3 view that the glycerids of the different 
fatty acids are associated with the ripening is thought to be disproved. 
The losses in absolute amount of fat during ripening were as follows: 
Camembert 0.12 per cent, Neufchatel 0.86, Tilsiter 0.19, and Ilolland 
0.67; and of ether extract: Neufchatel 4.40, Tilsiter 2.9G, and Uollaud 
0.58 per cent. These losses the author regards as small and within 
control in the ripening room. 

In discussing Weigmann and Backe’s paper (E. S. 11., 10, p. 789) the 
author states that the formation of free nonvolatile fatty acids observed 
by them in ripe cheese is not a proof of a decomposition of the neutral 
fat of the cheese, since these could just as well have originated from 
decomposing nonfatty constituents, especially the albuminoids. 

Changes in fat during the ripening of cheese, 11. Weigmann 
{Ztsehr. Unterauch. Nalir. n. GemissmtL^ 2 No. l>,pp> 31,3:2 ).—The 

author takes exception to the above explanation of Kirsten of the free 
nonvolatile fatty acids found by Backe and himself in cheese. He con¬ 
tends that numerous investigations have shown that fat is not formed 
from the albuminoids in cheese ripening, and that Cohn has shown that 
in the cleavage of casein by hydrochloric acid the higher fatty acids 
are not formed. The formation of volatile fatty acids from casein is 
admitted, but no weight was placed by Weigmann and Backe on the 
determination of these. 

The author criticises Kirsten’s results, claiming that the method of 
fat separation em])Ioyed extracted only the unaltered fat of the cheese. 
He asserts that Kirsten’s conclusions are not warranted, and that his 
paper does not change the status of the question. 

Feeding dairy cows, T. Hakcker {Minnesota Cniv., Dept. Agr.j Class Bnh, pp, 
20 ).—The author disciissos the principles of feeding, the composition of feeding 
Stull's, and the application of these data. lie presents in tables the composition of 
various fo(’ding stufl’s aud their comparative money value, based upon timotliy hay 
and bran at dilferent prices, and upon their digestible protein content. The com¬ 
pounding of rations to meet the feeding standards is discussed and illustrated by 
examples. 

^^That generous feeding pays is clearly illustrated in our record for the 5 years 
ending December 30, 1897. During the years 1893, 1895, 1896, and 189*7 cows were 
fed all they would take, while during the year 1891 they were fed light. 


Yield of milk and butter by herd. 


Year. 

Yield of- 

Cost of 1 
Ih. of 
1)utter. 

Milk. I Butter. 

1893 . 

Pounds. 
6,407 
4,909 
7,418 
7,454 
6,962 

Pounds. 

364 

271 

352 

349 

351 

Cents. 

10. e 

10.9 

8.0 

6.3 

5.4 

1894.*. 

1895. 

1896..1 

1897. 



These are averages of the entire herd, aud show that during the 4 years when 
receiving all they would eat up clean they averaged 354 lbs. of butter each, while 
the average yield for the year 1894, when on comparatively light feed, was only 27X 
lbs. The cost of production was also the greatest that year.’’ 
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A new Boale of points for judging dairy oows, C. L. Beach (Eoard^a Dairyman^ 
SO {1S99), Xo, 9,pp^ 170y 177, Jig. 1), —A description of the scale, with examples of 
its use on the cows of the Storrs Agricultural College. 

Colostrum, E. Unger (Jroh, Path. Amt u, PhysioVlVirohow'], 151 (1898), No. 1, 
pp, 159-175, pi. 1).-—A rdsum^ of the literature of colostrum and a study of the 
physiological process of colostrum formation on human subjects. 

Researches on milk—determination of watering, A. Villikrs and M. Bbr- 
TAULT (Bul. Soc. Chim. Paris, 19 (1898), No. 7, pp. S05-S10). 

A modification of the Babcock milk test, M. Siegfkld (MoJk. Zfg., 13 (1899), 
No, 4, ptp. 51, 52). —To avoid cloudiness of the fat column and make the line of 
demarcation more distinct, it is proposed to fill the bottles, after the first whirling, 
with sulphuric acid of 1.5 sp. gr. instead of with water. It is noted also that a 
clear fat column can be ohtaim‘d with one whirling by using amyl alcohol and filling 
with sulphuric acid of 1.5 sp. gr. Several comparative tests are reported. ^ 

The determination of the dirt in milk, R. Eiciiloff (Milch Ztg., 28 (1899), No. 5, 
pp. G5,66). —A study was made of the Slutzer method in common use, which resulted 
in showing that method to give too low results. 

The sterilization of milk, MacFaoyban and Hewlett (Trans. British Inst. 
Prevent. Med., 1897; ahs. in Hyg. Btindschau, 9 (1899), No. 0, p. 308). —The authors 
discuss the pasteurization of milk and the efficiency of a temperature of 55 to 
65*^ C. in destroying disease germs. They describe an ai)paratua which consists of 
a system of spiral tubes through which the milk passes and in which it is alter¬ 
nately heated to about 70^’ 0. and cooled. Milk can be effectively pasteurized on 
n commercial scale with this apparatus without any change in taste or appearance. 
Special experiments with pure cultures of pathogenic bacteria showed that theso 
were killed by the treatment. 

Embalming milk (Hoard!s Dairyman, 30 (1899), No. 9,p. 167). —Remarks on the use 
of Freezeno” as a milk preservative. The active principle of this preservative ia 
said to be formic aldehyde. 

Bacteria in lacteal secretion, IT. Trinci (Ahs. in Jour. Hyg., 23 (1898), No. 1157r 
p. 559). 

Biological studies of Clostridium licheniforme and Paraplectrum foetidum^ 

H. Weigmann (Centhl. Bakt. u. Par., 2. Abi., 4 (1898), No. 22,pp. 820-834,pis. 2). 

Denaturation of margarin, V, Mainsbrf.cq (Bul. Assoc. Beige Chim., 12 (1898), 
No.5-6,pp.lS5,18G). 

Anew method of butter making Ztg., 27 (1898), No. 53, j). A descrip* 

tion of the so-called Norstedt method. The butter is washed thoroughly with cold 
water as soon as it is churned, and immediately worked and salted. Butter made 
by this method was found to contain less cifsoin and slightly more water than ordi¬ 
nary butter. The butter is deficient in aroma, as would he expected, but has the 
advantage of unusual keeping qualities. 

Whey butter (Queensland Agr.Jonr.,4 (1899), No. 2, pp. 112, 111).—Popular direc¬ 
tions for making whey butter, ** In the experience of the writer, the whey obtained 
from 60 gal. of milk is sufficient to afford 1 lb. of finished butter.” 

Passage of the reaction of cotton-seed and peanut oil in butter, F. WEftEN- 
6KI0LD (Jahresher. Offentl. P'ord. Landw. Norwegen, 1897; ahs. in Jour. Soc. Cheih. Ind., 18 
(1899),No.2^p.lG2).'—kr2ic\i\([io acid could not be detected in butter after feeding 
cows on gr^>nnd peanut cake (1 kg. per day). When the same amount of cotton-seed 
meal was given, the butter obtained thereafter showed the reaction of the corre¬ 
sponding oil. The cotton-seed oil reaction was never observed except after feeding 
with cotton-seed meal. 

The systematic butter exhibitions in Denmark and Sweden, R. Eichloff 
(Molk. Ztg., IS (1899), No. 1, pp.3,4).—k description of these exhibitions and their 
operation, drawn firom personal observations of the author. 
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The preparation of Tilaiter oheeae, K. Eichloff {Molk. Zig,, IS (1890), No, 
pp. 19, SO), —A description of the methods employed in making this kind of cheese. 

A new alcoholic fermentation product from skim mUk and whey, A. G. 
Ekstranu (Milch Ztg,, S8 (1899), No, S, pp, SI, 22), —A note ou a new cheap alcoholic 
heveruge. 


AOBICULTXJKAL ENGINEEEING. 

Farm drainage— why and how, J. J. W. Billingsley (Drainage Jour,, 21 (1899), 
No, 4, pp, 90-94),—-A popular discussion of the subject. 

Automatic division of irrigation water, W. M. Bristol (Pacific Rural Press, 57 
(1899), No, 10, p, 145, jigs, 2), —The construction and mode of operation of an adjust¬ 
able automatic weir in use in the Highland district, San Bernardino County, Cali¬ 
fornia, are described. 

Plows in Italy, H. A. Johnson ( IT, S, Comalar lipts., 1890, No, 223, pp, 014-610). — 
An account of field trials of plows made by three German firms. 

Agricultural machines competing at Paris, M. Ringrlmann (Jour, Agr, Prat., 
1890, I, No, IS, pp, 464-470, figs, 6), 

Trials of farm machinery, 1898, U. Sverdrup kt al. (Christiania, 1890, pp, 60, 
ill,), —The report gives detailed results of working trials with farm machinery con¬ 
ducted by the Koyal Society for Nor way Weal, and includes trials of 7 two-horse 
aT:d 9 oue-horse mowers, 10 horse rakes, and 4 hay tedders. Nearly all the leading 
American farm-nnichinery firms were represented, and tlio machines awarded first 
diplomas were, without an exception, of American manufacture. The working 
trials wore made according to a carefully prepared ])lan and scores given for quality 
of work done, for work in relation to dratt, construction, and durability, and atten¬ 
tion re<|uired during operation.— f. \v. woll. 

Agricultural electrotechnics, R. H. Thurston (Science, n, ser,, 0 (1890), No, 222, 
pp. 480, 481).— A review of an article by P. Reuaud on agricultural electroteclndcs 
in Germany and its future in France and her colonies, published iu Bui. Soc, Encour¬ 
agement Ind, Nat,, 1809, Jan.,p. 15, 

Cigar leaf-curing barn ( Queensland Agr, Jour,, 4 (1899), No. 2, p. 107), —Brief direc¬ 
tions for constructing a tobacco bam. 


STATISTICS—MISCELLANEOUS. 

Tenth Annual Report of Alabama College Station, 1897 (Alabama College Sta, 
Spt, 1897, pp.28). —This contains brief outlines of the work of the difl’erent depart¬ 
ments and a financial statement for the fiscal year ending June 30, 1897. 

Organization and work of the Tuskegee Experiment Station, G. W. Carver 
(Alabama Tuskegee Sta. Bui, 1, pp. J-J).--Tlio station staff, the act of the Alabama 
legislature establishing the station, and brief notes ou the proposed work of the sta¬ 
tion are given. 

Sixteenth Annual Report of New Tork State Station, 1897 (New York State 
JSta. Rpt. 1897,pp. 601).—Thin contains the report of the treasurer for the yeareud- 
‘ ing September 30, 1897, a meteorological record for the year, and reprints of Bul¬ 
letins Nos. 117-142 of the station, excepting Nos. 120 and 122, ou the following sub¬ 
jects : Treatment of leaf spot in j>liim and cherry orchards in 1896 (E. S. R., 9, p. 148 )} 
alfalfa (E. S. R., 9, p. 133); tlie downy mildew of the cucumber, what it is, and how to 
prevent it (E. S. R., 9, p. 248); spray pumps and spraying (E. S. R., 9, p. 262); spraying 
potatoes on Long Island in the season of 1896 (E. S. R., 9, p. 765); anthraonose of the 
black raspberry (E. S. R.,9,p. 762); forcing tomatoes, comparison of methods of 
training and benching (E. S. R., 9, p. 1051); notes ou a tomato disease (E. S. R., 9, p. 
1058); feeding experiments with chicks and capons (£. S. R., 9, p. 1076); strawberries 
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in 1897 (E. S. R., 9, p. 1052); variety tests with raspberries, blackberries, and dewber¬ 
ries (E. S, R., 9, p. 1052); analyses of commercial fertilizers for 1897 (E. S. R., 9, p. 1042; 
10, p. 30); a bacterial disease of sweet corn (E. S. R., 9, p. 1056); results with oat smut 
in 1897 (E. 8. R., 9, p. 1060); the source of milk fat (E. S. R., 9, p. 1083); spraying in 1897 
to prevent gooseberry mildew (E. 8. R., 9, p. 1061); the composition and production 
of sugar beets (E. 8. R., 10, p. 145); inspection of nurseries and treatment of infected 
nursery stock (E. 8, K., 10, p. 468); commercial fertilizers for potatoes (E. 8. R., 10, p, 
431); experiments and observations on some diseases of plants (E. 8. R., 10, pp. 452, 
453,454); plant lice, descriptions, enemies, and treatment (E. 8. R., 10, p. 467); wood 
ashes and apple scab (E. 8. R., 10, pp. 437,452); digestion and feeding experiments 
(E. 8. R., 10, p. 476); report of the director of New York State Station (E. 8. R., 10, p, 
498). 

Seventeenth Annual Report of Ohio Station, 1898 (Ohio Sia. Ept. ISOS, pp. 
XXIII, map i).—This contains reports of the board of control, the treasurer i'of the 
fiscal year ending .Juno 30, 18!)8, and the director, including a brief outline of station 
work for tlie year, a subject list of Bulletins 85-95, a list of the publications received 
during thc^ year, and acknowledgments of miscellaneous donations. 

Tenth Annual Report of Texas Station, 1898 (Texas Sia. Ept. 1S9S, pp, Itll- 
1144, pU. S). —4'his consists of a report by Ihe director on tlio work of the college and 
substations, brief reports by the heads of departments, financial statenu'nts for the 
fiscal years ending Juno .30, 1897 and 1898, and an appendix containing a bibliogra¬ 
phy of agricultural publications. 

Tenth Annual Report of West Virginia Station, 1897 (IVest Virtfima Sta. Ept. 
1S07, pp. 60). —'fliis contains a financial statement for the fiscal year ending .June 30, 
1897, and reports by the director, agriculturist and horticulturist, entomologist 
(p. 1067), and chemist, reviewing the dilfcrent lines of station work for the year. 

An effort to help the farmer, I. P. Roberts (Xew York Cornell Sta. Eul. 160, pp, 
^41-:'J0S ),—This is the fifth ri'port of progress of the State extension work in agri¬ 
culture. Part I deals with the investigational work of the station already reported 
in bulletins and that under progress, corresjiondenco work, and itinerant teaching 
by iiieans of schools and lectures; Part II deals with the nature-study and reading- 
course work. The previous reports are given in Jhilletiiis 110, 122, 137, and 116 of 
the station (E. 8. K., 8, pp. 135, 710; 9, ]). 699; 10, p. 498). 

Beet-sugar manufacture in Sweden, 1896 to 1897 (Tidskr. Landtmdn, to (/SOS), 
JXo. ,i, pp. SO-32). —'fhis article gives statistics on the production of beet sugar in 
Sweden for the year ending September 1, 1897. Nineteen factories were in opera¬ 
tion and 890,240.1 inetrie tons of boots were worked, being an average of 46,855 
tons per factory. Thi^ total yield of sugar was 105,556.2 tons, of wliicli 94,261 tons 
were first sugars, 9,649.5 seconds, and 1,645.7 tons thirds and fourths. Besides the 
sugar 25,615.8 tons of molasses were produced. The yield of sugar was 11.86 per 
cent of the beets worked; the first sugars amounted to 10.59 per cent of the beets; 
the seconds to 1.08 per cent, and tin* thirds and fourths to 0.19 per cent. The yield 
of molasses was 2.88 per cent of the beets. The average sugar content of the beets, 
as determined by means of the polariscope, was 13.56 per cent, the maximum being 
14.59 and the minimum 12.26 per cent. The number of tons of beets worked was 
66 per cent greater than in 1895 and the amount of sugar obtained was 70 per cent 
greater.— F. w . woll. 



NOTES. 


Georgia Station. —A department of biology has recently been created in connec¬ 
tion with the department of horticulture. A laboratory has been equipped for the 
study of injurious insects and fungi, and material additions to the scientific library 
have been made. The life histories of certain injurious insects are being studied, 
as well as methods for their control. 

Illinois University and Station.— The last general assembly of Illinois voted 
$150,000 to erect and equip a building for instruction and investigation in agricul¬ 
ture at the University of Illinois. It also enacted that one-half of the funds aris¬ 
ing from the land-grant act of 1862 and from the second Morrill bill of 1890 should 
be devoted to instruction in technical agriculture. 

Neuka8Ka Station. —At a meeting of the board of regents of the University of 
Nebraska, held April 18-19, the office of assistant director of the station was created, 
and T, L. Lyon, agriculturist of the station, was appointed to the position. On 
account of lack of funds to carry into effect the purposes of the board in respect to 
the divi.sionof animal husbandry, the board was obliged to discontinue its temporary 
arrangement with Mr. C. H. Elmendorf, and ordered that the division of animal hus¬ 
bandry be iduce<l in charge of the division of agriculture. 

New York Cornell UNiVERam*.— The State a&sembly recently appropriated 
$35,000 to* the College of Agriculture of the University for extension work in 
agriculture. 

New York State Station.—As a result of civil-service examination, Frederick 
H. Blodgett, B. S., has been selected as assistant botanist and entomologist at the 
branch station at Jamaica, Long Island, and has entered upon his work. Tlie State 
legislature has passed and the Governor approved the following bills: (1) Renewing 
the regular annual appropriation of $50,000 for the station; (2) renewing the appro¬ 
priation of $10,000 for fertilizer analysis for the current year; (3) changing the fer¬ 
tilizer law for the next year to require licensing each brand sold in the State at a 
cost of $20 per brand, the tax, or so much of it as needed, to pay expenses of collec¬ 
tion of samples aud analysis by the station; (4) placing sale of concentrated feeding 
stuffs under station control, requiring dealers to pay a tax of $25 per brand; (5) giv¬ 
ing appropriation of $3,500 for constructing addition to cattle barn and other repairs; 
(6) appropriating $1,000 for inspection of Paris green and other insecticides. 

Wisconsin University and Station.— Arthur G. Hopkins, D. V. M., has been 
appointed veterinarian of the agricultural college and experiment station. 

. Wyoming Station.—A ven Nelson, botanist of the station, left Laramie early in 
Jnne on an extended botanical survey of the Yellowstone National Park and the 
adjacent forestry reseives. In addition to large collections of the entire flora » 
careful study of the forage plants aud range conditions is contemplated* 

Inspection of Nurseries and Nursery Stock in Indiana,— The legislature 
of Indiana has passed a law for the iuspection of nurseries and nursery stock. 

Erratum.— In the abstract of Bulletin 121 of the California Station (E. S. R., 
p. 617) the difference in the moisture content of cultivated and uncultivated apricot 
orchards to a depth of 6 ft. was erroneously stated to be 244 jpouads per acre instead 
of 244 ton9, 
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Neckology. —Dr. A. W. Chapman, the well-known Southern botanist, died sud¬ 
denly at his home at Apalachicola, Florida, April 6,1899, in his ninetieth year. His 
Flora of the Southern United States is well known to nil systematic botanists. 

Charles Naiidin, a distinguished botanist and a member of the Institute of France, 
died March 19, 1899, in his eighty-fourth year. He was director of the experi¬ 
mental gardens at Villa Thuret, Antibes, an adjunct of the Jardin des Plantes, 
Paris. His work in horticnltnre, and especially his elaboration and elucidation of 
the cultivated species and varieties of cucurbits, gives him rank among the greatest 
garden botanists of the century. 

Prof. C. Scheibler, the well-known sugar chemist, died at Berlin, April 2, 1899, 
aged 72 years. While distinguished mainly for his contributions to the chemistry 
of sugar and sugar-making, Professor Scheibler carried out important investigations 
in other lines, his work on phosphatic slags being of especial value to agriculture. 

Prof. G. H. Wiedemann, the distinguished chemist and physicist and editor of 
Wiedomanu’s Annalen (Annaleu der Physik und Chemie), died at Leipsic Marclf 24, 
1899, in the sixty-third year of this age. 
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VoL. X. No. 12. 


With the present number the tenth volume of the Experiment Station 
Eecord is brought to a close. An indication of tlje ground which it 
covers, as (iompared with the i)receding volume, is furnished by the 
following table: 


Pnhlical ioim almtract<Ml. 


Volume Volume. 
IX. I X. 


Station roportH.1 

Station Imllolins . I 

Publicutioiis ot‘ United Slatea Department of Affriculturo. 

Uoreign artielen ... I 

Total number of articles. 

Classitied as follows : 

Chemistry. 

liotany.. 

Fermentation and bacteriology. 

Zoology . 

Meteorology. 

Air, water, and soils. 

Fortilizors .' 

Field crops. j 

Horticulture. 1 

Forestry. i 

Seeds n’ud weeds.| 

Diseases of plants.' 

Entomology.| 

Foods aiul'animal production.i 

Dairy farming and dairying.i 

Veterinary science.| 

Technology.-. 

Agricnltnfal engineering.1 

Statistics. I 


r.fi 

:n7 

201 

842 

1,810 

121 
8G 
28 
31 
57 
72 
85 
153 
138 
16 
41 
107 
252 
186 
151 
134 
11 
38 1 
103 { 


35 

361 

172 
1,224 
2,023 

150 

127 

27 
23 
46 
86 

109 

236 

173 
34 
37 

180 

202 

223 

168 

86 

6 

28 
82 


The present volume contains 881 pages of abstracts, representing 
57,2.‘10 pages in the original pnblications. J n addition to these abstracts 
the volume contains the titles of 1,820 articles, mostly foreign, which 
are briefly noted, but not abstracted. There are also 14 editorials, 
occupying 24 pages; 9 special articles, occupying 94 pages, and 104 
station and miscellaneous notes, occupying 17 pages. 

The subject index, comprising this last number of the volume, has 
been made on the same general plan as that for previous volumes. 
The increased amount of material covered by the tenth volume has 
resulted in enlarging the index number considerably, since, as hereto¬ 
fore, the aim has been to index the contents in sufficient detail to serve 
as a guide to the publications reviewed. 
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As the Experiment Station Itecord was established soon a<*ter the 
agrie.ultnral experiment stations in the United States had completed 
their organization or reorganization under the Hatch Act, it contains 
an account of inactically everything which the stations have done dur¬ 
ing the ten years in which they have received the support of the 
National Government. It would be interesting to review the history 
of their operations during this jieriod, and to show in some detail how 
their oiierations have increased in number, variety, and importance; 
but this is too large a task to be undertaken at this time. There are, 
however, a few salient features of the development of the experiment 
station enterprise in this country to which it may be well to call atten¬ 
tion in closing our record of their operations during the lirst dechde 
under the Hatch Act. 

The most obvious indication of the success of experiment stations as 
a means for improving agricultural (*onditions in this country is the 
steady increase in the number of stations and station olHcers, and in 
the amount of financial sui)port which they have received from the 
National and State governments. In the tirst volume of the Kecord 
(l), 117) it is stated that in 1880 there were 40 stations in the United 
States receiving an aggregate revenue of about $725,()()(), of whicli 
$000,000 was appropriated from the National Treasury and $125,000 
was received from State governments and other local sources. The 
total number of persons engaged in the Avork of the stations aud at 
this Oflice that year Avas 102. In 1898, the last year for Aviucli statistics 
have been compiled, the total number of stations was 54. Their total 
income Avas somewhat over $1,200,000, of Avhich $720,000 was received 
under tJie Hatcli Act (in addition to $35,000 for this Ollice) and $480,000 
from State governmenta and other loc<al sources. The number of offi¬ 
cers had increased to 009. 

With the increase in the number of the stations and the enlargement 
of their resources there has been a corresponding increase in the num¬ 
ber and variety of their publications, and these haA^e been more thor¬ 
oughly distributed each year. Besides the vast amount of agricultural 
inlormation which has thus been generally diffused among oiir farmers, 
either directly through station publications or indirectly through the 
public press, more than fifty books on strictly agricailtural subjects 
have been written by station men during tlie past ten years, and the 
results of the work of the stations are being largely incorporated in 
books Avliose authors are not connected with the stations. It requires 
only a ^superficial retrospect to discover a very remarkable differ¬ 
ence in the freshness of material and the thoroughness of treatment 
of the imblishcd information available to our farmers ten years ago and 
that which is at their command to-day. It is most encouraging to 
observe that, despite the pessimistic i)rediction8 in certain quarters, the 
output of carefully prepared books for the farmer’s use has notably 
increased within the past few years, and American books for the 
American farmer are Avritten from an American standpoint and on the 
basis of accurate information obtained by American investigators. 
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It is evident that the results of experiment station work are beginning 
to have a broad effect upon our agrhudture. This is seen in such 
matters as the more intelligent use of fertilizers, the reorganization of 
dairy farming and dairying on a scientific, basis, and the widespread 
use of fungicides, insecticides, and other means for the repression of 
diseases of plants and insect pests. Very largely under the guidance 
of the stations the diversification of agriculture is proceeding in many 
regions where hitherto one or two (Tops have been the main reliance of 
the farmer. IMuch has also been a(i(iomi)lished in showing how former 
wasteful methods of farm management may be done away with, and 
how a variety of by products of the farm may be utilized to reduce the 
net exi)eiise of the production of the great agricultural staples. 

Ten years ago we were obliged to rely very largely on foreign sources 
for information regarding the c.omxmsition and digestibility of feeding 
stuffs, but to-day we have abundant American data for the c.oinpilation 
of standard works on the feeding of animals under American conditions, 
and along with the more scientific study of animal nutrition there has 
been a large amount of painstaking and useful investigation of the 
practical and ecionoinic usefulness of a great variety of American feeding 
stuffs in all sorts of (‘ombinations. And going j^omewhat outside of the 
range of work for whi(3h our stations were originally established, an 
increasing amount of study has been devoted to the problems of human 
nutrition. Thousands of analyses of American food materials have 
been made, a (tonsiderablc number of dietary studies have been con¬ 
ducted, and somewhat elaborate studies on metabolism and the con¬ 
servation of energy in the human organism have been prosecuted with 
marked success. (Jongress and some of the State h^gislatures have 
recognized this as a legitimate sphere for the work of the stations, and 
the direct bearing which nimdi of this investigation has upon the more 
inirely agri(*ultural problems is eac.h year more clearly recognized. 

The ten volumes of the llecord just completed contain abstracts of 
bulletins and *‘>1)4 ro})orts of American experiment stations, 000 
publications of the United States Department of Agriculture, and 4,323 
articles relating to agricultural investigation at experiment stations 
and similar institutions in foreign countries. These abstracts occupy 
6,994 x)ages of the Itecord, and re<juired in tlieir preparation the review¬ 
ing of 28r),()23 iiages in the original x)ublications. The bibliography of 
the current literature is rendered more comprehensive by the noting of 
14,539 articles, mostly foreign, which are either not abstracted or only 
quite briefly. The original articles in the llecord, consisting of 167 
editorials and 78 special articles, comx)rise 1,285 images. The news items 
and miscellaneous notes, of which there are a total of 1,069, occui)y 203 
pages. This material has been indexed w ith sufficient detail to make 
it quite convenient of reference in the 10 index numbers, including both 
author and subject entries, which comprise nearly 900 images of double- 
column matter. 
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Anthonomui aignatua^ notes, tr. IS. I). A. G6 

Anthophilax attenuatus, notes. 168 

Anthostomella aphmrotheca, notes. 725 

Anthracnose of beans. 451 

treatment, Can. 861 

blackberries, Colo. 266 

cucumbers, N. J. 446 

Ohio. H62 

grapes. 156 

pouohes, treatment, Oliio... 558 

raspberries, Colo. 266 

rubber plants, treatment. 266 

tomatoes, treatment, N..1 445 

violets, X. J. 440 

Anthruenoses, comparative study. 764 

Anthrax, bacteriology . 496 

opi<lemic, U. S. D. A. 098 

infection. 893 

inoculation. Ark. 595 

legislation, l)el. 396 

notes, Nebr. 296 

C. S. D. A. 397 

of the lungs. 192 

vaccine, ju eparation. 694 

Del. 596 

Anthrenua 8crophnlaria\ notes... 1066 

A nthyllia vulneraria^ analyses. 72 

Antlse]»tics, effect on digestion of blood 

fibrin by pepsin. 80 

Ants’ nests, studies. 68 

notes, Midi. 168 

IT.S.D.A. 654 

Avnidia aurantii, notes, Ga. 160 

A pantilea conyregatua jiarasitic on Proto- 

parce Carolina, IT. S. 1). A. 1060 

Apatite, solubility in water. 218 

Aphelinna fimcipennia parasitic on San Jose 

scale. 1064 

Aphides, biology and morphology. 169 

remedies, Cun. 871 

Utah. 661 

Aphids, notes, X. Y. State. 268 

Vt. 459 

Ai)lna, a]»ple, Mich. 766 

Xev. 164 

black, of i)each. 165 

cherry, Mich. 766 

currant. Wash. 869 

grain. 164 

S. Dak. 460 

orange. 769 

peach, Md. 660 

Mich. 109,7CG 

pine. 165 

plum, Mich. 766 

remedies. 470 

Pa. 1042 

woolly, of apple, Mich. 766 

Mo. 68 

Xev. 164 

U. S. D. A. 1060 

Utah. 661 

Aphis hrassiccB, notes, Nev. 184 

U.S.D.A. 66 

forbesi. notes. Del. 671 
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Aphis yoaaypii, notes, tl. S. D. A. 86 

mali, notes. 1066 

Mich. 766 

Xev. 164 

Pa. 1042 

U.S.D.A. 65 

persicce-niger, notes. 165 

Mich. 766 

U.S.D.A. 66 

jtrvnirola, notes, Md. 660 

Mich. 766 

prunifolii, notes, Xev. 164 

ribiF, notes, Xev. 164 

rosce, notes, U. S. D. A. 05 

sp., notes, Xev. 164 

Aphodivs granarius, notes, Mich. 169 

Aphtha in horses. 497 

Aiuariflt, report, Mich. 157 

Apiculture, elements. 768 

history. 660 

methods. 660 

modern. 871 

Aidculturist, report. Can. 267 

Apoderus coryli, notes, U. S. D. A. 65 

Apogamy, studies. 223 

Apparatus, chemical. 717,820,821 

constau t tern xierat ure. 118 

dairy. 784 

distillation. 315 

electric signal, U. S. D. A. 419 

extraction.20.21,717 

tutor. 315 

for application of electric cur¬ 
rent to inicroscopic ob¬ 
jects . 418 

crushing olives, Cal. 256 

determination offatinmilk. 20 

evaporation in vacuo and 

under pn.'ssure. 1005 

extraction of caudieffhoney, 

Mich. 157 

fixing and hardening mate¬ 
rial.1. 123 

grinding superphosphates. 136 

purify iug milk. 388 

saponillcatiuii of fats. 821 

sterilizing soils, Conn. State 265 

gasometric. 118 

laboratory. 20,322,920 

heating by carbu¬ 
reted air. 1005 

measuring, regulations for con¬ 
struction . 21' 

microscopic. 321 

I pasteurizing. 403,784 

root pressure. 417 

spraying, Conn. State. 60 

Va. 771 

sterilizing. 792,1005 

Apple aphis, woolly, Mich. 706 

Mo., 08 

Nev. 164 

U,S.D.A. 1060 

black rot, study. 865 

blight, notes. Mass. Hatch. 648 
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Apple boi'er, remedies, Pa.' 1042 

bud moth, Arlnged wing, Mo. 664 

canker, notes. 653 

ourcnlio, notes. 166 

Conn. State. 273 

dry rot, notes, Can. 860 

Fameuse. 639 

fire blight, Colo. 266 

fruit borer, U. S. D. A. 669 

miner, Can. 866 

fungus disease. Conn. State. 261 

Gaiio, history. 7r)7 

loaf cmmplor. Mo. 68 

folder. Mo. 68 

louse, Nev. 164 

spot. 763 

N.H. 463 

N. Y. State. 260 

Pa. 1042 

tier, Mich. 766 

louse, woolly, N. Y. State. 269 

maggot. 165 

Can. 866 

mildew in the Tyrol. 763 

moth. 470 

orchards, managemont, K. J. 434 

wood ashes for, N. T. State. 437 

rust, treatment, Pa... 1042 

scab, treatment. 1057 

N. y. State. 452 

Pa. 1042 

scale, oyster-shell, Vt. 459 

tent caterpillar. 1067 

Me. 871 

tree borer, Hat-headed, Nov. 164 

U.S.D.A.... 655 

ruuu(l-hea<lod, N. J. 458 

U.S.D.A.. 655 

Vt. 459 

spotted, U. S. U. A. 655 

roots, Wis. 721 

trees, grafting. 161 

U. S. D. A. 397 

Yellow Newton, history. 639 

York Imperial, history. 639 

Apples, American in Belgium. 48 

analyses. 754 

Arkansas seedlings. Ark. 48 

cracking. 561 

culture, Ala. College. 1041 

Del. 354 

Mich. 151 

N.C. 639 

Pa. 1042 

near London. 354 

hard^arieties, Vt. 437 

injury hy leaf miner, U. S. D. A— 571 

keeping qualities, Mass. Hatch — 437 

notes. La. 547 

pruning experiments, Nehr. 45 

Kussian, nomenclature. 960 

storing, Can. 849 

use of low-grade, TJ. S. D. A. 197 

varieties, Cal. 264 

Mich. 49 


Page. 


Apples, varieties, N. Y. State. 254 

Apricots, analyses. 764 

notes. La. 647 

Mich. 49 

varieties, Cal. 254 

N.Y. State. 264 

Aragallus lambertii, notes, U. S. D. A. 616 

Aram>gu8/uUeiri, notes, Mich. 168 

Arboriculture, practical. 853 

Archogoniates, organography. 23 

Arctic grass, notes, U. S. 1). A. 843 

ArdecB novce koUandice, notes. 93 

Argyresthia eonjugeUa, notes. 974,1076 

Can. 866 

A ristida fascieulata, notes, U. S. D. A_ 147,343 

oligantha^ notes, Cal. ^3 

Arizona millet, notes, TJ. S. D. A. 343 

Arizona Station, bulletins.. 124,420,851 

notes. 190,699 

Arkansas Station, bulletins. 48,542, 

595, 673,043,1044,1085,1089 

notes. 899 

University, notes. 899 

Army ration, omergeiicy. 376 

worm. 164,167 

black. 165 

new disease. 1065 

notes, Mich. 766 

N.J. 457 

N.Y. State. 270 

Vt. 459 

W. Va. 1068 

parasite, Mass. Hatch. 661 

Aroidem, notes. 610 

Arrhenathennn elatiuSy notes, Cal. 244,245 

Arrowroot, analyses. 678 

Arsenate of lead as-an insecticide. 470 

a substitute for Paris 

green, N.J. 458 

danger from use. 567 

manufacture and composi¬ 
tion. 567 

preparation and use, U. S. 

D. A. 63 

Arsenic, effect on vegetable organisms. 821 

white, as an insecticide, Mich.... 169 

Artemiiia Indovicia'na^ notes, TJ. S. D. A- 343 

mexieana, notes, U. S. D. A. 343 

Artichoke as a medium for bacteria. 322 

notes, TJ. S. D. A.. 343 

Artichokes for pigs, Oreg. 075 

Jerusalem, analyses. ,B46 

culture.. 846 

culture experi¬ 
ments, Cal. 244 

U.S.D.A. 197 

Artoearpus intsptVhlia, analyses. 678 

Arts and manufaotores, utilization of mioro- 

organisms. 620 

A rundo dona», fungus disease. 866 

A sdepitu eornuH, divieion of pollen cells... 121 

Ateoehyta graminieola on young rye. 155 « 

juglandit, notes. 970 

piH, notes, Del. 068 

v<ob», notes, N.J...... 447 
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Ash conBlituonU of liquor from sugar man 

ufacture. 118 

gray pinion, Nev... 104 

of Wley, analyses, TJ. S. D. A. 873 

beef, analyses. 672 

buckwheat, analyses, U. S. I). A_ 873 

butternut wood, analyses, Gan. 232 

canary seed, analyses. 20 

cardamom seeds, analyses. 1005 

cherry wood, analyses, Can. 232 

chestnut bark, analyses. 219 

corn, analyses. Ill. 845 

edible fungi, analyses. 378 

epiphytes, analyses. 120 

garbage, analyses. Can. 232 

grapevine cuttings, analyses, Can... 232 

hard coal, analyses. Can. 232 

hemlock bark, analyses. 219 

hickory, analyses. Can. 232 

maize, analyses, U. S. D. A. 873 

manioc, analyses. 678 

mutton, analyses. 572 

oak bark extract, analyses. 210 

oats, analyses, TJ. S. D. A. 873 

peach wood, analyses. Can. 232 

pear wood, analyses. Can. 232 

idants as atfected hy water content 

of soil. 1023 

plum wood, analyses, Can. 232 , 

quebracho wood, analyses. 210 ! 

quince wood, analyses, Can. 232 

red oak, analyses, Can. 232 

rice, analyses, U, S, 1). A. 873 

rock elm, analyses. Can. 232 

rye, analyses, U. S. 1). A. 873 

stinking wattle, analyses. 20 

tanning materials, analyses. 219 

tubercle bacilli, analyses. 1016 

walnut wood, analyses. Can. 232 

wheat, analyses, TJ. S. I). A. 873 

yellow rocket, composition. 1083 

Asparagus beetle, notes, Mich. 766 

N.Y, State. 268 

XI.S.D.A ... 62,670,1059 

cultivated species. 47 

culture. 439 

experiments, Kaus.. 148 

effect of salt as a fertilizer. 350 

forcing. 354 

in the field. Mo. 548 

U.S.D.A... 698 

insects aff cting, TJ, S. D. A. 570 

notes, Fla. 962 

La. 547 

Mich. 49 

planting at different depths.... 350 

rust, fungus enemies, N. J. 650 

notes. 455 

N.T. State. 260 

11,1. 968 

treatment. 864 

Mass. Hatch— 648 

N.J. 449,650 

varieties, Eans. 148 

Asphalt analyses, Cal. 229 


Page. 


Asphalt analyses, Tex. 194 

Asphaltuin bricks, behavior at different 

, toniperaturcs, Cal. 229 

Asphondylia riihaaarneni, n. sp., notes. 660 

Aspidiotus, black. 569 

monograph. 569 

Aifpidiotuft ancyhis,iioiti^,'Slich . 760 

N.Y. State. 268 

TJ.S.D.A. 1060 

aurantii, notes. 569,760 

U.S.I).A. 62 

eainellia:, notes, (la. 160 

/ernaldif notes, TJ. S. D. A. 1080 

fieus, notes. Ga. 160 

forbetti, notes, TJ. S. D. A.. 66,1059,1060 

j uylan^-rcyicr, notes, G a. 160 

Nev. 164 

pernicioms, notes. 569 

Can. 273 

Conn. State ... 273 

Hans. 369 

Mich. 760 

Nev. 164 

U. S. D. A. 62, 
66,1059 

ra;)oa?, notes. 569 

ros#/, notes. .569 

tenebricorntt, notes, Ga. 160 

nra*, notes, Tenn. 768 

A8)iila vireaccnit, notes. 167 

A8.m‘K’ milk as a substitute for human milk. 389 

Assimilation of atmospheric nitrogen, Me . 824 

isolated chloroplastids.... 416 

nitrogen by plants. 414 

plants, proposed term. 726 

A Hsociation— 

of Agricultural Experiment Stations in 

Germany, constitution. 798 

American Agricultural Colleges and 
Experiment Stations, convention.. 704 

Economic Entomologists,U.S.D.A. 60,1058 
Experiment Station Veterinarians, 
constitution and by-laws, TJ. S. 

I). A. 793 

Experiment Station Veterinarians, 

convention, U. S. 1). A. 793 

Gonnau Agricultural Experiment 

Stations, convention. 817 

German Naturalists and Physicians 192 

Official Agricultural Chemists- 504,606 

AntenoM forbeHiy not.OB, R. 1. 935 / 

AuterocyttU radicit, notes. 652 

A aterolecanium pvstulans, notes, Fla. 972 

Aitragalus deer, analyses. 72 

craedcarpue, notes, TJ. S. D. A ,. 147, 

343,542 

/akatua, analyses. 72 

glyeyphyllua, analyses. 72 

* molUssimus^ notes, U. S. 1). A ... 516 

Aatrehla peetinata, notes. 416 

Astronomy for meteorologists, U. S. D. A .. 10113 

Ataiaphacinsreo, notes. 25 

noveborocentis, notes. 25 

A thyaanua ortuUua, notes, Colo. 372 

Atlas gluten meat analyses, N. J . 474 
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Atmosphere at high altitudes, investiga¬ 


tions . ^30 

carbuuio acid content. 424 

direction of movement, tr. S. 

1). A. 325 

occurrence of unknown sub¬ 
stance . 424 

oscillation, as affected by 

moon. 125 

AtmoH]>lierie dlstiirbanccs, local, U. S. D. A. 1018 
electricity, origin, U. S. D. A.. 326 

precipitation, effect on jdauts 

and soils. 125 

A triplex cintrea, notes. 546 

Aaimoidctf, notes. 546 

semibaccata^ notes. 546,1013 

Cal. 244 

sHpitata, notes. 546 

vesicaria, notes. 546 

Augochlora humeralis^ notes. 469 

Aulogiajihuni conjiuens, notes. 725 

Aiirorn and the moon, U. S. H. A. 124 

A ui oras, anomalous and simradic, U. S. 1). A. 326 

Australian saltbush, culture experiments, 

Cal. 245 

An iculture, handbook. 83 

A wuless brome grass, analyses, Can. 876 | 

culture experiments, j 

N.Tlak. 340 i 

notes, Can. 846,866 j 

Awns of Graminea*, role. 718 

Azalea, culture. 440 

Azaleas, forcing. 152 

Babcock test, correction, Wash. 593 

for dairy products, Me. 892 

modillcalion. 1096 

Bacillus, new, in butter and milk. 388 

BiicMue amylnvorue, notes, K. Y. Cornell.. - 451 

anthracis, transmission to fintus... 192 

similis, notes. 694 

c 

baccarinii as a cause of bacterial 

gumniosis of grapes. 224 

ellenhachensis alpha .121,223 

gallicuH, parasitism. 166 

msectorum , notes, U. S. D. A. 1070 

luteuB sporogenes, notes. 1010 

olece as a cause of olive knot, 

Cal. 55 

proteus, notes. 697 

rube r ovatus, notes. 662 

coZanaccaruT?!, notes, Fla. 1053 

subtilin, aetion in denitriiication... 1010 

tuberculovis^ biology. 495 

studies. 103 

typhi abilominalu in milk and but- 

tbit. 995 

Bacon, curing. 992 

Bacteria, acetic. 132,224 

amnrobio, growth. 322 

as affected by culture medium.... 123 

light. 1013 

biology. 224 

conveyance by underground water 731 

deuitrii^ing. 929 

effect on cheese flavor, Can. 294 
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Bacteria for soil inoculation. 532 

functions. 1015 

In air passages. 794 

Allnit. 121 

barnyard manure decomposing 

nitrates. 533 

butter. 095 

cheese ripening. 592 

lacteal Hecr(»tion. 1096, 

milk. Can. 290 

N..T. 490 

ducts of cow’s udder. 994 

ducts of cow's udder, 

N. Dak. 390 

vinegar. 1016 

water, method of examining, 

Del. 520 

intestinal, as related to nutrition . 885 

new methods of investigation .... 224 

of milk as affected by other, Wis . 785 

plaamolysis. 322 

pure cultures for cheese making.. 996 

role in decern position of manure.. 3.) 

root-tubercle, in living plant tis¬ 
sues . 123,224 

tainting cheese curd, N. Y. (’or- 

nell. 1093 

use in butter making. 591,593 

Bacterial bligiit uf sorghum. 450 

disease of grapes. 59 

grasshoppers, Nebr.... 273 

mulberries. 450 

olives. 59 

diseases of plants, U. S. D. A _ 397 

sugar beets, Ind. 264 

sweet corn. 802 

gummnsls of grapes. 224 

life in soil. 532 

wilt of cucumbers, N. Y. State ... 454 

Bacteriological analysis, practical guide ... 520 

Bacteriologist, report. Can. 264 

Bacteriology, abstracts of articles. 123, 

224,322,519,1014 

atlas. 520 

in the dairy. 389 

introduction to study. 224 

of actinomycosis in man. 490 

anthrax. 496 

cheese making. 91 

relation to agriculture_,... 123 

Bacterium, classification, Del. 519 

Bacterium o acfdti, notes. 1057 

Bagworms, notes, N. J. 458 

IJ.S.D.A. 62 

Bakery experiments, U. S. D. A. 174 

Baking powders, analyses, N. Dak. 315 

Balanoe, now hydrostatic. 118 

Balaninue earyatrypes, notes, Del. 062 

reettti, notes, Del. 962 

Bald cypress as a timber tree, U. S. D. A— 441 

BalUightnlng,U.S.D.A. 1018 

Balloon asoonsions, international, D.S.D.A. 326 

Bamboo ashes, analyses. 716 

Bamboos, economic use. 562 

Banana stalks, analyses. 678 
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Barbarea vulgaris. Dotes.;. 1083 

Barberry as a disseminator of grain rust... 58 

rust. 1057 

Bark beetle, IVult-treo, TJ. S. D. A. 469 

injuries, XT. S. D. A. 570 

beetles of Austria. 168 

Bosnia and Herzegovina ... 168 

Denmark. 769 

louse, elm, imported. 569 

Nov. 164 

oyster-shell, (la. 160 

Mich. 7«6 

Nev. 164 

N.n. 459 

N.Y. State. 268 

Pa. 1042 

Tenn. 768 

U. S. D. A. 62 

scurfy, Tenn. 768 

of trees, investigations. 644 

Barley, analyses. 678 

N.J. 940 

and malt, carbohydrates. 79 

peas, analyses, N.J. 474 

as affected by phosphoric acid. 245 

ash analyses, TT. S. D. A. 873 

assimilation of organic nitrogen.... 723 

culture experiments... 43 

for brewing. 348 

hay, Cal. 245 

diastase. 314 

drilling vs. broadcasting. Can. 238 

fcririoiit. 1015 

fertilizer exx»eriments. 348,535 

Can. 835 

R. I. 836 

iish guano vs. sodium nitrate for... 954 

food value. 74 

formation of starch and sugar.... 223,417 

germination. 417 

hybridization. 146 

injuries by hail. 847 

irrigation experiments, Wis. 746 

malt investigations. 1017 

malting. 348 

Nepaul, culture experiments. Cal... 245 

new fungus parasite. 456 

of Tunis and Russia. 432 

pentosans. 412 

seed selection, Can. 240 

seeding at different dates, Can .., 836,846 

silage, analyses. Cal. 276 

smut, prevention. 156 

Md. 633 

N. n. 453 

superphosphate for. 244 

variation and improvement. 147 

varieties. 348,535,537 

Can. 238,836,846,1034 

N.Dak. 840 

Utah. 634 

VH. bran and shorts for steers, N. 

Dak. 671 

mixtures of barley, wheat, and 
ueas for uisrs. Mont. 177 


Page^ 


Barley, winter, culture. 348,349 

Barn for cows. 697 

owl, notes. 521 

Barnyard grass, beardless, notes, U. S. D. A. 343 

culture experiments, Cal.. 244 

notes, S. Dak. 629 

U.S.D.A. 343 

manure, analyses, Mass. Hatch. 428, 
023,1033 

cousorvalion. 135 

loss of nitrogen. 731 

preservation. 133,734 

production. 426 

studies, (Jan. 734,1033 

vs. commercial fertili¬ 
zers, Tenn . 27 

seaweed. 934 

millet, analyses, N.J. 940 

j Barographs on ships, IT. S. D. A. 1018 

! Barometers, aneroid, U. S. D. A. 410,827,1018 

j Barometric readings, conversion, r. S. D. A. 419 

I Basidiomycetes, nuclear division. 321 

Bat, brown, distribution and use. 25 

Carolina, distribution and use. 25 

guano, analyses. 1034 

Conn. State. 337 

N.J. 1031 

hoary, distribution and use. 25 

red, distribution and use. 25 

silvery, distribution and use. 25 

Beau and pea tubercles, studies. 21 

authracnose, studies. 451 

treatment, Can. 801 

canker, notes. 155 

loaf beetle, remedies, U. S. 1). A. 64 

roller, notes. 660 

remedies, Fla. C58 

mildew, notes. 1050 

Beaus, bact-erial blight, N.J. 416 

black Mauritius, notes. 348 

hush, varieties, Can. 849 

Mich. 47 

French, food value. 582 

food value. 74 

kidney, fermentation. 155 

Lima, mildew, Conn. State. 261 

N.J. 445 

varieties, Can. 849 

mesquite, notes, U. S. D. A. 343 

Metcalfe, U. S. D. A. 542 

notes. La. 547 

perennial, notes, Cal. 254 

pod spot, N.J. 446 

pole, varieties. Can. 840 

soy, culture experiments, Nebr. 430 

varieties, Can. 240 

velvet, culture. 740 

experiments, La. 96 

wild,U.S.D.A. 147 

Beardless barnyard grass, notes, U. S. D. A, 343 

Beards on cereal graasos, structure and 

function. 612 

Bed vs. level culture. 1021 

Bee keeping, regulations. 167 

plants, list. Can. 867 











































































































1128 EXPERIMENT STATION RECORD. 


PaiEe. 

Bee space in snpera, Can. 268 

Beech-bud insect, lie. 871 

red, fimjctis and insect enemies. 653 

in coppice and forests. 644 

Beef, analyses. 571 

ash, analyses. 572 

cooked in different ways, food value.. 662 

digestibility. 662 

production, U. S. 1). A. 179 

for cotton farmers, Ark .. 1089 

range, analyses, U. S. D. A. 573 

Beer yeasts, variation. 322 

Bees, brood rearing as affected by winter¬ 
ing, Con. 267 

burrowing, notes. 469 

comb foundation. Can. 267,268 

Mich. 157 

cutting combs in brood chamber. 

Can. 267 

determination of Now Mexican. 060 

feeding for proflt, Mich. 158 

food plants. Cal... 222 

foul brood, Can. 267 

transmission by queens, 

Mich. 157 

treatment, Mich. 159 

influence on fruit crop. 353 

moving to fall pasture, Can. 268 

natural vs. artificial swarms, Mich... 159 

preservation of combs, Mich. 158 

swarming. Can. 1 . 866 

Mich.'. 159 

weight of bodies and loads carried... 366 

wintering, Can. 268,866 

Mich. 159 

Beeswax, rendering, Mich. 158 

B<*et culture, bibliography. 847 

leaf, anatomy. 418 

spot, remedies. 156 

treatment, N. J. 447 

leaves for testing fungicides. 1051 

seed, germination as affected by- 

alkali salts, Colo. 743 

varying amounts of water, Wis.. 759 

seed, harvesting. ' 955 

large vs. small, S. Car. 644 

production. 546,955 

as affected hy divid¬ 
ing mother beets .. 269 

sickness as affected by potassinm 
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Beetle, asparagus, N. Y. State. 268 

U. S. D. A. 62,1059 

bark, U. S. D. A. 570 

blister, U. S. D. A. 571 

buprestid, U. S. D. A. 1059 

carpet. 1066 

cerambycid, U. S. D. A. 1059 

cigarette, Fla. 1069 

Colorado i»otato, N. Y. State. 270 

U.S.D.A. 62 

Ilea, U. S. D. A. 671 

fruit-bark, Ala. College. 469 

tree. 165 

Fuller’s rose, Mich. 168 

grain, Conn. State. 

gray blister. 164 

locust-leaf. 68 

orchid. 165 

potato, N. J. 458 

ptinid, U. S. D. A . 62 

red cherry, Mich. 169 

rice grub, at electric lights, U. S. 

D.A. 670 

Bcolytid, W. Va. 1067 

spruce-bark, U. S. D. A. 1060 

stripoil, cucumber, N. Y. State. 270 

tortoise, N.J. 458 

twelve-spotted. La. 548 

Beetles, bark, of Austria. 168 

Bosnia and Herzegovina.. 168 

predaceous. 570 

Beets, analyses. 19,937 

as affected by weed growth, N.J_ 447 

bndding and cutting. 42 

culture. 749,955 

for forage. 1039 

fertilizer experiments, Mass. Hatch.. 637 

feii/ilizers. 848 

forage, culture and breeding. 42 

varieties. 42 

for dairy cows. 184 

forcing, notes. 854 

notes, La. 547 

swollen. 560 

Beggar weed, Florida, U. S. D. A. 542 

Begonias, onlture. 758 

Benzal for determination of iodin number 

of fats and fatty acids. 608 

Benzin and carbon bisulpliid for soil treat¬ 
ment of insects.660 


carbonate. 266 

treatment. 653 

soaking, S. C. 645 

testing. 259 

stems, s^ctnre. 612 

sugar, cost of making, Colo. 246 

factories, description, Colo. 246 

industry in California. 147 

Germany. 43 

United SUtes, IT. S. 

D. A. 741 

manufacture. 897 

in Belgium. 43 

Sweden. 1098 

yellows in Frappe. 649 


Benzoliu, effect on potato plants. 560 

for phylloxera. 667 

Beri-beri, repression. 192 

Bermuda grass, culture exjierlments, Cal... 244 

notes, Miss. 547 

U.S.D.A. 147,343 

lily disease. 456,457 

Bessarabia Exjieriment Station for Wine 

Making, report. 896 

Bibliography of American economic ento¬ 
mology, U. S. D. A. 470 

fdngns diseases, Conn. 

State. 267 

plant culture. 846 

potato culture. 847 
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Paga 


Blllbng, timothy, U. S. D. A . 1069 

Bindweed, notes, Iowa. 1018 

Biographical sketch of Dr. E. L. Sturtevant. 301 

George E. Waring, jr. 499 
Biological and dairy building, N. Y. State .. 401 

annual, 1895 . 98 

laboratory at Point Judith pond, 

R.1. 929 

Survey, Division, U. S. D. A. 23, 

25,198,723,724,726 

Biologist, report, Fla. 971 

Biology of BaeiUus baccarinii . 224 

tuberculosis . 495 

bacteria. 224 

dowers. 320 

parasitic fungi. 764 

pollens.416,1013 

Bird day in the schools, U. S. D. A. 198 

Birds, grain-eating, U. S. D. A. 521 

HfiDmatozoan infection. 497 

of Colorado, notes, Colo. 521 

Nebraska. 324 

North Carolina, list, N. G. 324 

tuberculosis. 405 

Bittcrswet^t, notes, U. S. D. A. 516 

Black amiy worm. 165 

aspidiotus, notes. 569 

cherry, notes, IT. S. D. A. 516 

leaf spot, Mass. Ilatch. 649 

currants, varieties, Can. 848 

grama, notes, U. S. D. A. 343 

knot of cherries, N. H. 453 

plums, N.H. 453 

treatment, Utah. 661 

medic, culture experiments. Cal. 244 

nightshade, notes, U. S. D. A. 516 

peach aphis. 165 

Mich. 766 

remedies, Md. 660 

pepper, analyses. Conn. State. 281 

rot of apples. 865 

cabbage. 456 

Wis. 155 

grapes as relato<l to tempera¬ 
ture and growth of 

vino. 456 

treatment. 762,862,971 

tomatoes, treatment, Fla. 1053 

rust of grain. 316 

scale, notes. 569 

speck of roses. 59 

spot of tomatoes, treatment, Fla .... 1053 

water fever. 694 

Blackberries, notes. La. 547 

varieties, Ind. 1043 

Mass. Hatch. 436 

Mich.48,49 

^ Miss. 48 

N.Y. Cornell. 962 

N.Y. State. 255 

Blackberry anthraonose, Colo.. 266 

Blackleg, notes, Nebr. 296 

Va. 704 

remedies, Kans. 191 

treatment, N. Dak. 395 


Page. 


Blackleg, treatment. U. S. D. A. 898 

vaccination for. 893 

Bladder ferns, culture. 641 

ketmia, Mich... 121 

Blarina brevieauda, uoten . 25 

BlastopJiaga pseneSf introduction into Cali* 

fomla. 768 

Bleachery refuse, analyses, Mass. Hatch... 428 

Blight and smut of ceroals. 653 

bacterial, of beans, N. J. 446 

sorghum. 456 

early, of potatoes, N. H. 453 

dre, of apples, Colo. 266 

pears, Colo. 266 

fungus, of tomatoes. 660 

late, of potatoes, N. II. 453 

leaf, of butternut, Mass. Hatch. 640 

celery. Conn. State. 265 

Fla. 971 

N.J. 447 

cherry. 1049 

corn, N. Y. State. 260 

lettuce, N.J. 446 

maples. Me. 824 

melons, N.J. 445 

Ohio. 362 

palms. 456 

pears, N. Y. Cornell. 450 

plums, Utah. 661 

roses. 59 

strawberries, Me. 824 

sycamore, Mass. Hatch. 649 

tomatoes, Md. 350 

of apples. Mass. Hat cb. 648 

carrots, N.J. 447 

pears. 365,863,865 

Fla. 971 

Mass. Hatch. 618 

N.J. 449 

N.Y. Cornell. 451 

peas, N.J. 447 

potatoes, Me. 824 

quinces. Mass. Hatch. 648 

tea plant. 971 

tomatoes, Fla. 971 

as affected by fertili¬ 
zers, Fla. 1053 

prevention. 660 

potato-stem, N. Y. State. 452 

Blighting of wheat, N. Dak. 361 

Blissus leucopterus, notes. 1066 

N. Y. Stajte. 208 

U.S. D.A. 02 

Blister beetle, gray. 164 

spotted, S. Dak. 460 

beetles, notes. Can. 886 

Wash. 867 

remedies, XT. S. D. A. 671 

mite, pear, N.J....k. 458 

Blizsard, origin of word, XT. S. D. A..... 4018 

Blood and bone, analyses, Maas. Hatch_ 428 

dried, analyses, Conn. State. 230 

Mass, Hatch. 1033 

N.J. 426,1031 

R.1. 919 
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Blood, dried, analyses, Wash. 716 

louse, notes, XT. S. D. A. 1063 

molasses, effect on milk production . 588 

sernm for combating rinderpest. 406 

Blue grama, notes, IT. S. B. A. 343 

grass, Texas, culture experiments, Cal. 245 

Hill Observatory, IT. S. D. A. 325 

tick, relation to red water ticks. 1076 

weed, notes, U. S. D. A. 343 

Bluestoue solution for wheat smut, Can.... 836 

Jkehmeria nivea, notes. 725 

Bog rushes, notes, U. S. D. A. 343 

Bokhara clover. 147 

culture experiments, Cal... 244 

BoUtut iubluteus, notes, U. S. D. A. 551 

Boll worm, notes, U. S. D. A. 62 

Bomb calorimeter, improved form. Conn. 

Storrs. 678 

Bombyx pini, injuries in Russian Poland... 872 

ruhi, notes, IT. S. I>. A. 65 

Bone, analyses, Maas. Hatch. 428 

N.H. 36 

Wash. 717 

and iKitash, analyses, Conn. State. 230 

wood-ash fertilizer, analyses, 

Conn. State. 230 

dissolved, analyses, R. 1. 919 

ground, analyses. Mass. Hatch. 428 

N.J. 426,1031 

R.1. 919 

manures, analyses, Conn. State. 230 

meal, analyses, Mass. Hatch. 1033 

ns a fertilizer. 835 

degehitinized, for meadows and 

clover fields. 432 

determination of phosphoric 

acid. 310 

raw, vs. acid phosphate for cot¬ 
ton, Ga. 140 

phosphate, method for distinguishing 

from mineral phosphate. 219 

superphosphate. 532 

superphosphates, adulterutiou. 1003 

vs. animal meal for egg production. 

Mass. Hatch. 676 

Boneblack, dissolved, analyses. Conn. State. 230 

N.H. 36 

N.J. 426 

R.I. 919 

Borncic acid, toxic effects. 890 

Bordeaux mixture— 

albuminous. 457 

and formalin for seed potatoes. 1058 

potash Bordeaux for anthracnose 
and mildew of encumbers, N. J.. 446 

rei^-lime mixture for cabbage pin- 

sia, N. Y. State. 270 

as a fungicide. Can. 266 

an insecticide, Can. 273 

effect on foliage. Can. 204 

for anthracnose of tomatoes, N.J. 445 

apple scab. 1057 

beet-leaf simt. 166 

Colorado potato beetle, N. Y. State . 270 

cracking of pears and apples. 561 


, Page. 


Bordeaux mixture—Continued. 

for disease of iris, Can. 860 

downy mildew of cucumbers, Ohio. 362 
fungus disease of apples, Conn. 

State. 262 

Futicladium eriobotrycB . 764 

leaf blight of tomatoes, N. J. 445 

spot of beets,N.J. 447 

hollyhocks, N.J. 448 

pears, N.Y.Cornoll. 450 

mildew of Lima bean, Conn. State. 261 

peacli diseases, Ohio. 559 

leaf curl. 156 

pear scab. 1057 

pi urn-leaf spot, N. Y. State. 265 

potato diseases.^ 865 

tomato diseases, Fla. 1053 

leaf blight, Md. 351 

preparation and use, Conn. State. 60 

tumerio paper as a tc^st for. 157 

vs. acetate of copper for grape Porono- 

spora. 364 

Borer, ai>ple, Pa. 1042 

tr. S. D. A. 669 

tree, U. S. 1). A. 655 

clover-root. 104 

curruut-stem, Nev. 104 

Wa.sh. 869 

Hat-beaded apple-tree, Nev. 164 

IT. SB. A. 655 

Vt. 459 

grape-cane, Mich . 766 

hi(;kory, notes. 1006 

lily-stalk, Conn. State. 273 

locust-tree. 68 

maple-twig, W. Va. 1068 

orange. 769 

peach-tree, Ala. College. 469 

Kans . 309 

N.J. 650 

N. Y. State. 209 

Utah. 601 

twig, H. S. B. A.65, .5C.^ 509 

pear-fruit, U. S. B. A. 569 

tree, in Mississippi, U. S. B. A... 570 

potato-stalk. Mo. 871 

round-heade<l apple-tree, Kans. 309 

N.J. 458 

U.S.B.A... 655 

Vt.. 459 

shot. Can. 860 

sinuate pear, N.J. 457 

BC] uash, N. Y. State. 270 

.sugar-maple. 569 

sugar cane, of Java, U. S. B. A. 570 

Boa mropimu?, studies. 584 

Botanical microtechnique, methods. 826 

Botanist, report, Can. 866 

Idaho. 763 

Ind. 263 

Mess. Hatch. 647 

Mich. 121 

Nebr. 297 

N.Bak. 320 

N.J. 448 
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Page. 

Botanist, report, N. Y. Cornell. 697 

Wash. 760 

of Nebraska State Board of Agri¬ 
culture, rt*port . 928 

Botany, abstracts of articles . 21, 

119,220,316,414,515,608,718,822,920,100.5 

and forestry, report. 121 

at American Association for Ad¬ 
vancement of Science. 611 


eorapondium. 223 

Division, U.S.D.A. 47,54,151,236, 516,1012 

laboratory manual. 23 

manual of agricultural. 611 

scientific. 121 

text-book. 611 

Botfly of cattle. 568 

Botr^oniykosis iu man and animals. 497 

liofryosphcBria arundinaria>, notes. 725 

Botrytiu cinerea, notes. 763 

on Prunus cnamn . 15.5 

pceonice, notes. 971 

sp., not4‘S, Mass. Hatch. 648 

on peonies. 1049 

Botr;\ tis disuaso of Chinese primulas. 155 

lioiitdoua curtipvndula^ notes, XT.S. 1). A.. 147,343 

hirsuta, notes, II. S. D. A. 343 

oligaKtachyay notes, I r. S. D. A.. 147,343 

Box elder jdant bug, Idaho. 766 

tT.S.D.A. 169 

Brabant clover, notes. 348 

J{rachf/)h}mchu8gianulatiis,T\oivs^V.S>.B.A, 62 

Jirachyx cerosa, notes. 168 

wruginom, uotoA . 168 

B/ achy^pora pid, n. sp., on young peas. 15.5 

Brain and spinal cord,mkro-organi'.ra8 and 

bacterial poisons. 497 

Bran and shorts, digestibility, Utah. 180 

vs. barley for steers, N. Dak 671 

wlieat, aniilyses, N. J. 474 

Branch ivy, notes, U. S. D. A. 516 

Bread, analyses, U. S. 1). A. 875 

“antispire ” system . 582 

brown, digestibility.. 772 

from obl-i»roce8S and roller-process 

flour, food value. 79 

handling. 481 

integral whole-wheat, analyses. 381 

digestibility.. 381 

loss of nutrients in baking, N. J- 476 

of Italian peasauts, eomposition- 78 

Portugese, composition. 181 

digestibility. 181 

rye, digestibility. 375 

variation in cost and composition, 

U.S.D.A. 174 

wheat. 481,582 

white, digestibility. 375,772 

Breakfast foods, analyses, N. J. 475 

U.S.D.A. 875 

Breed, eflFect on butter production. 493 

egg production, Utah. 77 

fecundity of pigs, Ind. 280 

tests of pigs, Can. 278 

poultry. Can. 280 

Breeding forage beets. 42 


I 

I 


I 

I 

I 


Page. 


Breeding oats. 749 

poultry. 282 

rye. 349,955,1039 

Jirema lactvcfp, notes. 165 

Browing and distilling industries, enzyms 

used in. 122 

Broceoli, notes, Fla. 962 

Brome grass, awnless, Can. 846,866,876 

eiilturo experiments, 

Cal. 244 

Hungarian, culture experi¬ 
ments, Cal. 244,245 

Schrader, culture experinjeiils, 

Cal. 244,245 

Broniin in saline \\ aters, determination .... 315 

Btomug crectug^ . 121 

inrnnis, analyses, (^an . 876 

notes. Cal. 244 245 

Can. 846 

N. Dak. 340 

ifmbX notes, Cal. 223 

unioloidfgy notes. Cal. 244,245 

U S. D. A. 343 

Broiieho-pneumonia of eat tic. 8J3 

Bronze orange bng, notes. 769 

Broom eoru, culture. 1039 

millet, analy.ses, N.J . 946 

notes, S. Dak. 629 

seed,analyses,Mass Hutth ... 428 

JirovRhonctia papyrifera, notes, Cal. 254 

Bro\\ n oli\ o scale, notes. 769 

rot of stone fruits, Mass. Hatch- 648 

rust of grain. 316 

tall moth, notes, Mo. 871 

romodiea, U. S. 1). A. 1059 

top grass, notes, U. S. D. A. 343 

Bruchui pid, notes. Can. 806 

Brucophagugfunebris, notes, U. S. D. A- 1059 

Briilnro of fl.ax. 0,52 

Brussels sprouts, notes, Fla. 962 

La. 547 

Bryohia prafends, notes, U tali. 601 

Buckeye, red, notes, IJ. S. D. A. 516 

Buckwheat, ash analyses, U. S. D. A. 873 

nttiicked by Fudcladium /ago- 

pi/ri, n.sp. 155 

bran, analyses, Can. 876 

experiments with Alinit. 1012 

flour, analyses, N. J. 475 

pre})ared, analyses, N, J.. 475 

middlings, analyses, Ind. 275 

for milch cows, Pa.. 589 

varieties. Can. 240 

Bud formation on leaves. 418 

moth, notes, Mich. 766 

remedies, Wash. 867 

variation, effect on plant forms. 013 

worms, remedies, Fla. 1069 

Ends, growth during winter. 417 

Buifalo gnat, U. S. D. A. 563 

grass, notes, U. 8.1). A.147^ 343 

tree hopper, Nev. 164 

Bulb culture... 640 

growing iu America. 5^2 

principles and practice. 552 
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Pago. 

JBulbilis daetyUddei, uotes, U. S. D. A. 147,343 

Bulbophyllam, cultivated species. 640 

Bulbs, carbohydrate reserve material. 1007 

Bulls, development. 83 

JJupaltMfinniaritt#, notes, TJ. S.D. A-.... 65 

Buprestid beetle, notes, XT. S. D. A. 1059 

Bur clover, analyses. Cal. 276 

noto8,tr.S.D,A. 343 

grass, notes, TJ. S. D. A. 843 

Burette, description. 21 

Burettes, automatic. 821 

Burnet, culture experiments, "Nobr. 430 

Bush beans, susceptibility to blight. 1051 

varieties, Can. 8^0 

Mich. 47 

fruits. 756 

botanj^. 640 

Bushy bluostera, notes, tJ. S. D. A. 343 

knotweed, notes, U. S. I). A. 343 

Butter, adulteration.791, 

and cheese associations of Ontario, 

reports. 189 

fat, analysis. 118 

iiiargarin, determination o f 

water. 514 

milk, new bacillus. .388 

analyses. 790,891 

Cal. 285 

Conn. State. 281,295 

as adbcted by feeding — 

cocoanut and almond oils. 686 

cotton-seed and sesame-oil cake. 68.5 

sesame cake. 586, r>87 

turnips, Can. 287 

as affected by pastonrlzing cream.. 996 

boiled. 891 

determination of fat content. 90 

volatile fatty acids 919 

water. 413 

effect of washing, (.’an. 289 

exhibitions, Swedish. 491,593,1096 

Danish. 1096 

examination. 492,886 

exports, Danish. 91 

flavor as affected by genna from 

macliine-dmwn milk. Can. 291 

fresh vs. stripper, Oreg. 686 

from pasteurized milk, Wis. 889 

hanlnoss. 687 

in margarin, determination. 118 

imitation, analyses, Conn. State. 281 

making. 792 

from pasteurized cream, 

Can. 288 

uew method. 1096 

mohituro content, Cau. 289 

production as affected, by breeil.... 493 

food. 486 

cost. 690 

quality os affected by- 

centrifugal drying, Can. 289 

machine vs. hand milking, Can. 288 

period of lactation, Can. 288 

Iowa. 89 

rancidity. 784,1091 


Page 

Butter, reaction of cotton-^oed and peanut 


oil. 1096 

refractometer test. 17 

relation between specific gravity 

and insoluble fatty acids. 514 

standard, necessity. 890,109] 

stripper, U. S. D. A. 698 

supply of large cities. 91 

taste as affected by salt. 403 

testing. 118,1005 

tubercle bacilli content.. 180,888,005,1002 

typhoid bacteria in. 995 

variation. 887 

water content. 1090 

Butterflies of Canada. 108 

Butterfly and moth, life history, Ohio. ^374 

hollyhock, Nev. 164 

bopvlne, Nov. 164 

imported cabbage, Nev. 164 

mourning-cloak, Nev. 164 

orange. 709 

pea, notes, U. S. D. A. 343 

pnp», development. 1076 

r.uttennllk, analyses. 187 

utilization. 91 

Butti'niut, leaf blight, Mass. Hatch. 649 

wood, ash analyses, Can. 232 

By products of the dairy, D. S. D. A. 698 

liyturuft unicolor^ notes.:. ItMW 

Cabbage block rot. 456 

Wis. 155 

bug, harlequin, N. J. 457 

T7.S.D.A. 671 

butterfly, imported, Nev. 164 

club root. 456 

N.J. 444 

looper, remedies, N. Y. State. 809 

louse, Nev. 164 

plusia, notes, Nev. 164 

remedies, N. Y. State. 270 

worms, notes, N.J. 458 

Vt. 459 

remedies, N. Y. State. 869 

TJ.S.D.A. 670 

vs. clover rowen for egg proiluc- 

' tiou, Mass. Hatch. 676 

Cabbages, fertilizer experiments. 433 

La. 648 

forcing, Kans. 148 

notes, La. 547 

varieties, Mich. 48 

S.Dak. 680 

Cacotda retponsana, notes.'"•••• v. 470 

Cacti, scale Insects affecting..'. 660 

Cactus dahlia, characterization. 1045 

Oaffein content of teas. 80 

determination, comparison of meth¬ 
ods. 607 

free cHiffeo surrogates, studies. ^1 

Cajanus, analyses. 678 

Cake, analyses, U. S« D. A. 876 

Cakes for steers, analyses. 780 

Calamagrostis, revjaion of North American 
species, U. S. D. A.• 516 


Calamagrosiit aXaakana, notes, U. S. D. A . - 616 
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J'age. 

OalamagrostU anguita, notes, TJ. S. I). A — 515 

oaXifornica^ notes, U. S. D. A. 515 
faseiculata^ notes, IT. S. D. A. 515 

/oliosa, notes, U. S. D. A. 515 

labradorica, notes, U. S. D. A. 515 

Ictxijlora, notes, T7. S. D. A... 515 

lemmonif notes, T7. S. B. A... 615 

micrantha, notes, U. S. I). A . 515 

neinoralis, notes, IT. S. D. A.. 515 

guhjlexuosa, notes, U. S. D. A. 515 

Calcium carbonate, effect on liurous sub¬ 
stances. 1022 j 

cblorid, use in cheese making .... 1002 I 

oxalate crystals, ootnirreuco in hs- 

gumlnous plants. 321 . 

salts, effect on plants. 013 

sulphite as a p^e8e^^^ativo for 

cider. 381 ‘ 

California clover, notes, U. S. D. A. 343 j 

red scale, Ga. 160 | 

Station, bulletins. 55,361,617,963 | 

reports. 220,222, 

223, 224,225,228,220,235,244, ' 
245, 246,250, 253,254,255,258, 
262, 267, 274, 276,285,297,298 

LTuiveraity, work at. 298 

ValUpierva ulmifolii^ notes. 1066 

Calves, feeding expcriiuents, Utah. 988 

starch and skim milk for. 780 

susceptibility to human tuberculo¬ 
sis . 95 

Calves’ rennet, curdling power of ferment. 91 

Camel hot, notes. 568 ! 

Camellia, species. 356 i 

Cammila pellucid a, notes, Idaho. 765 

Campanulacete, fecundation. 417 

Canada Held peas, culture experiments, 

Nebr. 430 , 

varieties, N. J. 483 ' 

stations, iiublicjtlions. 147,189,228, 

220,232,237,238,244,246,252,204,266, I 
267,272,273, 274,277, 278,280, 282, 286, j 
289,290,291,204.295,297, 373,631,689, I 
734,794, 826,828, 831, 834, 835, 836, 842, | 
845,846, 848, 851, 853,854, 855,860,866, 
870,876,881,882,883,895,896,1033,1034 

thistle, notes, Idaho. 760 

Cafiaigre, analyses. Cal . 244 

culture and value. 42 i 

experiments, Cal. 244 ; 

notes. 749 ' 

Canary seed ash, analyses. 20 

Candy grass, notes, TT. S. D. A. 343 

Cane sugar, detection in plant tissues. 417 ’ 

determination. 117 j 

formation from dextrose. 219 

manufacture in J a va. 396 

raw, deterioration. 412 

Canker of beans. 155 

poplars. 59 

white Hr, prevention. 652 

Caukerworms, notes. 763 

Can. 866 

» Mich. 766 

N. H. 459 

6736--iro. 12-3 


Page. 

Oankerworms, notes, N. Y. State. 268 

U.S.1).A. 62 

remedies, Kans. 369 

Mass. Hatch. 661 

Ta. 1042 

Caniia-leaf roller, notes. 060 

Fla. 659 

Caunas, gum production. 59 

new Italian. 552 

notes. 356 

N.J. 448 

varieties. 552 

Cunning fruit. 354,963 

in tins. 758 

Cantaloupes, fertilizer experiments, La.... 548 

notes, Ta. 547 

Cantharellus cibaritm, notes, U. S. T). A. 551 

Caper spurge, notes, U. S. D. A. 5lrf 

Capons, winter feeding, Mich. 582 

Cappai-ii upinosa, exploitation on the Trans- 

caucasiis. 253 

Capriola dactylon^ notes, Cal. 244 

Carabid, malodorous, in Oregon, U. S. I). A . 570 

Carbohydrate reserve material in l)ulbs and 

tubers. 1007 

Carbohydrates, absorption by roots. 1006 

as foo<l for denitrifying or¬ 
ganisms . 1014 

in foods and condiments, 

determination. 311 

of barley and malt.79,412 

Carbolic soap for rose aphis. 661 

Carbon bisulpliUl— 

as an iusectichh*, Ncbr. 273 

effect on soil fertility. 831 

fertilizing value. 1032 

for barley smut. 156 

cigarette beetle, Fla. 1069 

phylloxera. 373 

root rot of coffee. 456 

Carbon compounds in humus. 920 

dioxid, effect on plant structure.... 610 

excretion as affected by con- 

snmptiou of water. 481 

in inspired air. 1089 

munoxid in air, determination. 118 

animal body. 885 

blood, determination ... 118 

(Carbonate of lime for blight and mildew of 

poas, N. J. 447 

Carbonic aeid in minerals, determination... 717 

of the atmosphere. 424 

Cureasses of dead animals, disposal. 96 

Cardamom seeds, jish analyses of. 1005 

Carex goodenovghU^ analyses. 1022 

sp., notes, U.S. D. A. '313 

vulpinoideat notes, U. S. D, A. 343 

Carnation disease, Conn. State. 262 

diseases in Germany. 865 

fairy-ring fungus, treatment. M7 

rust, FT. Y. State. 260 

treatment, N. Y. State. 453 

stem rot. 561,764,1054 

Carnations, oulturo. 8^ 

fertilizer experiments. Conn. 

State. 24g 
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Carnations, fertilizing const! tuents removed 

from soil by, Conn. State — 248 

production of new varieties 

from seed. 963 

recent introdactlons. 855 

CaruradcAmeMona.notes, Mass. Hatch_ 6G1 

ocftrof/astrr, notes. 165 

Carolina sphinx, notes. 167 

Cari>enter moth, locu8t-tn*e, Nov. 164 

worm. 68 

Caii»ot lieotle, notes. 1060 

grass, notes, Miss. 547 

Oarpocapsa pomonella, notes. 470 

Kans. 369 

Nev. 164 

Va. 1042 

U.S.D. A.... 65 

Carrion beetle, spinach, Can. 866 

Carrot blight, N.J. 447 

rust fly, notes. Can. 866 

Carrots, analyses. 678,839 

and ratlishcs, siroultancous forcing. 962 

culture. 42 

forcing . 354 

grafting witli wild carrot. 549 

notes. La. .'■>47 

planting at different depths, Can . 238 

thinning. Can. 238 

varieties. Can. 836,846,1034 

Cara, stock, as disseminators of plants .... 418 

Caryophyllaceous hybrids.*.. 519 

Casein preparation from skim milk. 592 

products in pancreatic digestion .. 976 

peptic digestion. 514 

utilization. 89 

Cnse-uiaking clothes moth, U. S. 1). A. 055 

Case maker, pretty little. 168 

Cassava, analyses. 678 

culture. 42 

scale, notes, Fla. 973 

Castor beans, culture experiments, Ok la_ 340 

oil, active constituents. 3L3 

manufacture. 195 

plant, culture. 749 

fertilizing constituents, 

Okla . 341 

IKimace, analyses, Conn. State. 230 

Catarrh, gastro intt'stinal, of animals, Ala. 

Canebrake. 693 

Catasetuin, new species. 440 

Cat and dog flea, notes, Mich. 766 

Caterpillar, <'lover-hay. 1066 

tent, (Jan. 866 

Kans. 869 

Me. 871 

N.H. 459 

’^a. 1042 


»ebra. 166,1067 i 

Me. 871 

Nev. 164 

Ca^ocoila laerymosa in Mississippi, L. S. 

D. A. 570 

CaUt metabolism experiments... 80 

resplratiop experimonta..... 8o 


Page. 


Catsup, analyses. Conn. State. 281 

Cattle, abnormal appetite. 893 

and horses, cornstalk disease, Nebr.. 491 

broncho-pneumonia. 893 

dehorning, Me. 894 

N.H. 395 

diseases, Kans. 190 

domestic, origin. 679 

fattening. 780 

feeding experiments. 984 

foods, Danish concentrated,analyses. 79 

foot rot. 896 

gadfly larvie. 167 

gastro-entoritis. 597 

German breeds.492 

growth, Kans. 382 

history. 684 

native, of G otland. 482 

now infectious disease. 190 

plague in young pigs. 496 

poisoning by saltpeter. 794 

zamia. 497 

Xygadenus panicula- 

Nev. 297 

pulled, origin. 184 

raising in Argentina. 282 

ranges of the Southwest, exhaustion 

and renewal, U. S. D. A. 147 

red Danish. 83 

spayed, tuberculosis. 597 

tick and Texas fever, La. 389 

notes, Va. 794 

tuberculosis. 495,694 

control, N. Y, Cornell.., 696 

weight of organs. 684 

white, origin. 885 

(Jattlej a liy, notes. 769 

Cattleyas, white varieties. 640 

Cauliflowers, culture experiments, Kans ... 148 

forcing. 364 

notes, Fla. 962 

La. 647 

Cayenne iiepper, analyses. Conn. State. 281 

Oecidomyia brachynfera, notes, U. S. D. A ... 65 

cerealU, notes. 568 

cuhiiicola, noten . 568 

de$truotor, notes. 164,1076 

Mich. 169 

U.S.D.A. 65 

/rutnentaria, notes. 508 

leguminicola, iioiw . 165,1666 

tritiei, notes.569,1070 

Cecidomyids of cereals, parasites. 568 

Cedar, red, notes. 965 

Celery blight, Fla. 971 

N.J. 447 

book, Livingston's. 48 

culture. 489 

hotbed vs. cold frames, Can. 849 

leaf blight, prevention, Conn. Stato.. 265 

spot, Con. 861 

prevention. Conn. State ... 266 

notes. Flu. 962 

La. 647 

varieties, Can. 849 
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Odery, varieties, S. Dak. 639 

Cell division, abnormal. 228 

stmoture, studies. 417 

walls of fbngi. 417 

plants. 417 

Celloidin and paraffin methods of emlied- 

ding, combination. 321 

embedding. 418 

Cellulose and wood spirits. 116 

determination. 606 

furforol. 407 

in peach stones, determination ... 716 

nitration. 412 

Otnchrus trihuloidet^ notes, U. S. D. A. 343 

Chntaurea americana, notes, U. S. O. A. 343 

Centrodera decolorara, notes. 168 

Centrosomes of the animal cell. 321 

Cephalomyia maeuLata, notes. 568 

CspAtta notes. 374 

Cerambycid beetle, notes, TI. S. D. A. 1059 

Oerattium arvenM oblongifolium., notes, Ind. 1043 

Ceratitii capitata^ notes, U. S. IX A. 62 

Oercospora cUthetina, notes. 455 

apii, notes, Conn. Stato. 265 

Fla.,. 971 

betieola, notes . 156 

N.J. 447 

kopkeiy notes. 57 

mieroBora, notes, N. Y. State_ 260 

notes. 725 

saccharic notes. 87 

vagince, notes . 57,362 

violof, notes. 466 

N,J. 449 

Cereal blights, liming and sulphuring as a 

preventive. 764 

foods, analyses, XT. S. D. A. 875 

Cerealine for milch cows, Pa. 589 

Cereals and catch crops in rotations. 95r> 

peas, crossing. 826 

determination of starch. 314 

geographical distribution in North 

America, U. .S. D. A. 723 

gluten content. 79 

heats of combustion, XT. S. D. A_ 874 

insects affecting. 164 

lodging. 929 

rusts. 455 

statistics.A. 298,1039 

water requirements. 635 

Cerebro-spinal disease of horses. 896 

meningitis in horses, treat¬ 
ment, Md. 394 

Ceres pulver for barley smut. 156 

N.H. 458 

mangolds. 432 

oat smut, Kans. 344 

N.Dak. 361 

N.H. 453 

Wis. 762 

CsTMtt hubalua, notes, Nev. 164 

Oeroeoeeui quereuSt notes, U. S. D. A. 62 

CBTopUutii eetiferuti notes. 760 

OeroUma trifureata, notes, U. S. D.^A—•... 64,66 
OmcckuapiesiM, notes. 168 
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Page. 

. Odonia yastoKica, notes, U. S. D. A. 65 

Ohcetoehloa italica, notes, IT. S. D. A. 843 

latifoUa^ notes, U. S. D. A. 516 

tnaerostctchyay notes, H. S. D. A. 843 

OhcBtoenema eonjinis, notes, U. S. D. A. 61 

dentieulata, notes,IT. S. D. A. 61,1061 
parcepunctata^ notes, U. S. D. 

A. 61 

pulieatia, notes, IT. S. D. A_ 01, 

66,1061 

Chafer, false rose, U. S. D. A. 61 

Chaff, analyses, Conn. State. 276 

nitrogen, content. 515 

Chaitophorui sp., notes. 1066 

Chalcidid, clover seed, U. S. D. A. 1050 

Chaparral .nillet, notes, TT. S. D. A. 843 

Charbon, epidemic. 400 

Charcoal for indigestion in horses. 704 

Chatinella scisHpara, notes . 156 

Cheese as affected by fat content of milk, 

Can. 201 

bacteria. 792 

branding. 189 

Brie, fungus flora. 388 

cause of ripening. 687 

colored spots. XT. S. D. A. 593 

curd, source of gas, N. Y. Cornell.. 1003 

curds, stirring, Can. 202 

curing, rapid vs. slow, Can. 202 

determination of fat content.. 00 

examination, Ind. 275 

factories, Wis. 702 

fat content. 188 

filled, examination. 18 

flavor as affected by bacteria in 

water used in making, Can. 204 

food value. 680,003 

formation of boles. 687,703 

from lteate<l milk, experiments. 1002 

piiateurir.cd milk. 403 

sheep’s milk. 702 

Grana, manufacture. 403 

industry in Wisconsin. 700 

making, aeration of milk, Can. 202 

as affected by different 
quantities of rennet. Can. 203 

bacteriology. 01 

curtl test^ XT. S. D. A. 608 

effect of dipping at differ¬ 
ent stages of acid, Can.. 203 

experiments, Con. 291 

from machine-drawn milk, 

Can. 205 

milling the curd. Can. 293 

pasteurising milk, Can ... 203 

ripening milk before add-' 

ing rennet, Can. 203 

salting the curds. Can_ 204 

temperature of curds at 
time of patting to press, * 

Can. 294 

use of pure cultures. 996 

methods of adulteration. 791 

poison. 1 . 892 

ripening. 888 
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Cheese ripening iw affected by— 

laotio acid bacteria. 789 

temperature, Wis. 787 

unorganized ferments, Wis.... 787 

ripening, biology. 792 


changes in fat. 1094,1095 j 

decomposition of milk 


fat. 789 

use of pure cultures. 688 , 

testing. 118 

Thyboo, manufacture. 189 

Tilsiter, manufacture. 892,1097 

tubercle bacilli. 996 

United States vs. Canadian. 190 

value of milk, Wis. 986 

yeasts. 189 

yield as related to fat content of 

milk, N.Y. State. 295 

ChelyinorptoL argus, notes, IT. S. I). A. 61 

Chemical and seed control station at Aabo, 

Finland, report. 198 

apparatus, standardizing. 717 

balance of an intensive farm .... 1005 
control station at Christiania, re¬ 
port. 838 

laboratory of city of Altona, ex¬ 
tracts iroiii report. 492 

stations, Swedish, report. 414 

Chemist, report, Fla. 999 

Ind. 275 

Mass. Hatch. 607,023 

Mich. 116 

Miss. 316 

Nebr. 297 ' 

N.Dak. 315 

K. Y. Cornell. 097 

R.1. 919 

Wash. 716 

Chemistry, abstracts of articles. 16,115, ; 

214, 310,407, 613,605,714,817,917,1003 | 

agricultural, text-book. 716 i 

and physiology applied to agri- i 

culture. 820 l 

applied, progress. 716 

dictionary of industrial. 1004 

Division, U.S.D. A. 606, 

024,749,819,832,872,877 I 

of chlorophyll.219,313 \ 

enzyme and bacteria. 1017 j 

galactose. 116 | 

protein precipitation. 116 ! 

sassafras. 100& ! 

tubercle bacilli. 794 i 

wheat, Ark.•. 948 ! 

physiological, text-book. 820 

OhmopoMum album, notes, U. S. D. A. 843 

(Jhermet ahietis, notes, U. S. D. A. 1059 

pinicorHcit, notes. 1005 

Chernozem soils, analyses. 229 

Cherries, analyses. 764 

Oreg. 961 

and plums, botany.‘_ 040 

culture, Del. 561 

grafting. 366 

in Vermont, notes. 1044 


Page. 


Cherries, notes, Cal. 264 

La. 647 

Wis. 767 

varieties, Cal. 264 

Mass. Hatch. 480 

Mich. 49 

N.Y. State. 264 

Cherry aphis, notes, Mich. 766 

beetle, red, Hioh. 109 

black, notes, IT. S. D. A . 616 

knot, notes, N. H. 453 

flower buds as affected by cold, Wis. 755 

fruit rot, treatment, K. Y. State. 265 

leaf beetle, notes, Mich. 766 

blight as affected by sunlight ^ 1049 

spot, treatment, N. Y. State_ 265 

slug, Nev. 164 

wild, poisonous properties of loaves, 

N. H. 923 

wood, ash analyses, Can. 232 

Chervil in the sixteenth century. 963 

Chestnut-leaf spot. Mass. Hatch. 049 

oak bark, ash analyses. 219 

trees, body blight, Del. 962 

weevil, notes, Del. 902 

('bestnuts as affected by Agaricua metteut.. .59 

California, analyses. Cal. 255 

culture, Del. 962 

diseases. 59,1057 

iu France. 59 

varieties, Mich. 49 

(chickadee, winter food, "N. H. 726 

Chickens and ducks, relative gains, Mich .. 581 

development. Can. 280 

disease similar to beri-beri. 407 

feeding ox]>eriroonts, ('an. 883 

Ind. 677 

Mass. Hatch. 675 

N.Y. State.. 282 

Utah. 77 

gapes, U. S. D. A. 698 

iminimity to tetanus. 497 

incubator tests, N. C . 1088 

Chick-pea, notes, U. S. D. A. 028 

Chicks, ground grain for, U. S. D. A. 698 

skim milk for, U. S. D. A. 698 

Chicory, adulteration. 688 

culture and uses, U. S. D. A. 236 

fdircing, notes. 364 

manufacture.'. 683 

seed, germination, U. S. D. A. 236 

variations in composition.. 439 

varieties, U. B. D. A... 230 

Chile sauce, analyses, Conn. State. 281 

OhUocorus bivulnerua on white-pine Chormes 1065 
parasitic on San JosO 

scale. 1064 

Vhilo infutoaUUui, notes, U. S. D. A. 670 

China asters, rust, H. J. 447 

grass, notes. 725 

Chinch bug, bibliography, Ky. 872 

enemies, Ky. 872 

false, Micb.. 160 

notes. 1006 

Fla. 978 
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Chinch bug, notes, K. Y. State. 268 

U.S.D.A. 62,1069 

Vt. 469 

remedies. 1065 

Ky. 372 

U.S.D.A. 1071 

Chinese cabbage, notes, La. 547 

conifers. 53 

Chinook at Havre, Montana, U. S. D. A. 1018 

Chinooks vs. the Kuri Siro, IT. S. D. A. 124 

OhionaapiM s«ri, notes. 769 

/urfurua, notes, Ga. 160 

Mich. 766 

Teun. 768 

madiunensit^ notes. 661 

minor, notes, Fla. 972 

ptn^oiii, notes, Mich. 7G0 

tagalengis, notes. 661 

Cblamydomonadinee, memoir. 825 

ChUmye atizonenait, notes. 769 

Cbloriii content of sea air. 1030 

in plants, determination. 1004 

saline waters, determination .... 315 

wine, occurrence. 194 

Chloris, revision of genera. 518 

Ohlorxa alba, notes, XJ. S. 13. A. 343 

cuGullata, notes, U. S. I). A. 343 

Chloropal, analyses, AVash. 716 

Chlorophyll and its derivatives. 121 

assimilation in 1 ittoral plants.. 517 

chemistry.219,313 

role in sugar production. 726 

studies. 23,223 

Chloroplastids, assimilation of isolated .... 416 

Ohlorojts attnmilU, notes, U. S. D. A. 1061 

pumilionis {tonniopus), notes, U.S. 

13. A. 65 

ChloitMis, prevention. 764 

treatment. 1058 

Cholesterins of the lower plants. 23 

Chrysantheronni net wings, Mich. 168 

rust, notes. 455,971 

' Mass. Hatch ... 648 

treatment. 653 

Chrysanthemums, bush-grown. 641 

certitled varieties of 1898 , 641 

control of color, N. Y, 

Cornell. 438 

culture. 153 

N.Y.Cornell .... 438 

history. 49 

ln,jury by Oorythaca irro- 

cata, U. S. D. A. 570 

report of American Soci¬ 
ety . 640 

seedling. 855 

single. 153 

synonyms. 963 

varieties, N. Y. Cornell.. 439 

Chrytobothrii/emorata, notes. 168 

Kans. 369 

Nev.164 

U.S.D.A.... 655 

aeaotignaia, notes. 168 

ChryaomeUd», development of embryo. 372 


Page. 


Chrysomelidm, ovular envelopes. 872 

Chrysopa, natural history. 166 

Ohrytojmfratema, notes. 166 

robertsoni parasitic on white-pine 

Ohermes. 1066 

idbvloaa, notes. 166 

Chufa, notes, U. S. D. A. 343 

Chufas for pigs. Ark. 1086 

j Church, relation to State colleges. 709 

i Churning experiments. 493 

j Cicada, periodical, distribution of broods, 

IT.S.D.A. 1068 

I natural enemies, W.Va. 163 

i new nomenclature for 

broods, U.S.D. A.... 1062 
j notes, Ohio. 372 

U. S.D.A. 62, 

469,1059,1071 

I W.Va. 162 

remedies, U. S. D. A_ 1073 

. Cicada geptendecim, notes, Ohio. 372 

V. S. D. A. 62,1069 

deer arietinum, notes, U. S. D. A. 928 

Cieuta maculata, notes, U. S. 13. A. 516 

vagans, notes, U. S. D. A. 516 

Cider, preservatiou. 381 

U.S.D.A. 397 

Cigar case-bearcr. 165 

leaf-curing barn. 1097 

Cigarette beetle, remedies, Fla. 1068 

Cigars, iiicotin content. 413 

Cineraria, culture, Ind. 204 

Cinnamon, analyses, Conn. State. 281 

Ciathme nnifazeia, notes. 167 

Citric acid in tobacco. 1004 

Citrus fruits, notes, La. 547 

trees, acidity of root sap. Cal. 223 

insects affecting. 709 

, Civil service oxamination.s, U. S. D. A... 124,1018 

Oladochytriuyn alfalfcp, no( es. 1057 

graminis on oats. 155 

Oladoaporiuni javanicuin as a cause of root 

rot of sugar cane. 57 

Clams as foo<l. 678 

i Clays, analyses. Cal. 235 

' Tex. 194 

I Cleigaatra (armillata /), notes, U. S. D. A_ 65 

Clematis disease. 764 

species. 153 

j Clematis drummondii, notes, U. S. D. A _ 343 

i Clematises, descriptions and classification. 440 

I Cleora pedieeUata, notoB . 372 

sabaustralis, notes. 372 

Clerget’s method for cane sugar. 117 

sugar, modification... 117 

Climate, amelioration. 125 

and orop seotions, reports, U. S. 

13. A. 325,326,1018 

/ rainfall as infiueuced by veg- • 

etatlon. 327 

of Texas. 126 

effect on composition of soils, Ore¬ 
gon . 

plant growth. 729 
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Climate of Athena, U. S. D. A. 1018 

Colorado, Colo. 1019 

Cuha,U.S.D.A. 326 

Klondike. 980 

Liberia, U.S.D. A. 826 

Tonis. 827 

Washington, P.C.,U.S.D. A... 1018 

Climates of geological ages, U. S. D. A. 416 

Climatological pnblioations, American, 

U.S.D.A. 1018 

Climatology, abstracts of articles. 325, 

613,826,930,1017 

in Belgium. 827 

uote8,U.S.D.A. 325 

polar vs. equatorial, U. S. D. A. 419 

vs. meteorology, U. S. D. A- 418 

Oliriocampa americana^ notes. 1067 

Kans. 369 

Pa. 1042 

diaitria, notes. 1067 

/ragilia, notes. 871 

Olitoria mariana^ notes, TJ. S. U. A. 343 

Cloatridium lieheniformey biological stnd les. 1096 

Clothes moths, remedies, U. S. 1). A. 656 

Cloud phenomena at sonriso an<i sunset, 

U.S.D.A. 1018 

photography. 615 

Clouds, cumulus, over a fire, XJ. S. D. A .... 124 

upper, and weather changes, XT. S. 

D.A. 124 

whirling alto-cumulus, XT. S. D. A.. 124 

Clover, alsike. Alsike clover.) 

analyses, Cal. 276 

and grass mixtures for meadows... 847 

oats, fertilizer experiments .. 750 

Bokhara, culture experiments, Cal. 244 

bur, notes, XJ. S. D. A. 343 

California, notes, XT. S. D. A. 343 

continuous cropping, Ind. 236 

crimson, Crimson clover.) 

culture. Can. 835 

experiments, K. H. 429 

in Michigan. 147 

curing. 639 

cutworm. 166 

digestibility. 1082 

dodder. 269 

U.S.D.A. 54 

fertilizer experiments. 432,760,1037 

Ohio. 950 

for green manuring. Mo. 35 

fungus. 652 

hay, analyses. Mass. Hatch. 1038 

K.J. 474 

caterpillar. 1066 

V ‘‘spontaneous combustion. 880 

introduction into Buropo. 432 

irrigation experiments, Wls. 747 

mammoth red, as a cover crop for 

orchards, N. Y. State . 252 

mite, remedies, Utah. 661 

red. {8ta Red clover.) 

root borer. 164 

rowen vs. cabbage for egg produc¬ 
tion. Mass. Hatch. 676 


Page. 

Clover, rust, K. Y. State. 860 

sapling, oultnre experiments, Cal... 244 

scarlet. [8ea Scarlet clover.) 

seed, Amerioan, U. S. D. A. 897 

dodder. 259 

exclualon flrom Ans- 


trla-Hnngary . 

... 

259 

ohaleidid, notes, U. S. D. A . 

... 

1059 

midge, notes. 

165,1066 

seeding at dififerent rates, Can... 

... 

886 

snail, culture experiments, Cal.. 

... 

245 

varieties. Can. 

. 23i 

1,830 

Mass. Hatch. 


628 

vs. sour grass for milk prod notion. 

1083 

white. ( See White clover.) 
Clovers as green manures, Can. 

4 

845 

common names, Mich. 


147 

culture experiments, Okla. 


340 

production of new types . 


927 

Cloves, analyses, Conn. State . 


281 

Club root of cabbage . 


456 

treatment . 

155,1060 

N. J.... 


444 

swedes and turnips . 


155 

turnips, treatment, K. J _ 


443 

Coal, analyses, Tex . 


194 

Wash . 


716 

hard, ash analyses, Can . 


232 

Coccida), investigations . 


975 

of Kansas, new species . 


771 

parasites . 


170 

Ooeeotorus scuteXlaria^ notes, Kans . 


869 

Cocoa, oulture in Samoa . 


151 

molasses, effect on milk prcal action. 

588 

shells, utilization . 

... 

281 

Cocoanut cake, digestibility . 

... 

1088 

effect on yield aud composi¬ 
tion of milk . 

1083 

wil, effect on butter . 


686 

cake, analyses. Cal . 


276 

Oochylia ambiguella, notes . 


763 

remedies . 


872 

Coohylis, remedies . 


67 

Cockroaches, notes, Minn. 


466 

Cockspur grass, notes, S. Dak. 


629 

Codftsh, analyses. Conn. State. 


281 

Codling moth. .. 


1076 

enemies, N. Mex*. . 


663 

N. Y. Cornell _ 


461 

food plants, N. Y. Cornell. 


460 

life history, Kebr . 


463 

notes . 

.W 

470 

Kans . 


369 

Nev . 


164 

N.H . 


459 

N. J . 


458 

N. Mex . 


662 

remedies, Nebr . 


464 

N. Mex . 


663 

N. Y. ComeU... 


462 

Pa . 


1042 

Utah . 


661 

spraying experimental Kebr. 

464 

Coeffloient of oxidation of nitrogenoiis ma¬ 
terial ...... 

81 
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adoliaratUm. lOBO 

Coon* Staie. 2B1 

md eoffiee adnltenuits. 80 

ottltttro in Mexico. 740 

date etoae, aa^ysee, Coim. State.... 281 

deteetioa of artidoiidly colored. 80 

determlnatioii of tonnio acid. 80 

disease i& Central Americot U. S. 

D. A... 560 

new leaf disease. *. 59 

pea, Idaho, analyses, Ind. 275 

pests .. 653 

plant, parasites. 864 

roots, nematodes. 366 

root rot. treatment.. 456 

tree, Kentucky, notes, TT. S. D. A — 516 

Coffeon and oaifein-free coffee surrogates, 

studies. 281 

Colaspis bninnea, notes, TT. 8. D. A. 61 

ColaspJs, grapevine, U. S. D. A. 61 

Cold storage. 599,639 

cellar. 194 

Ookophora fteteherella, notes. 165 

sp., notes. 871 

CoUopteray Australian, new genera and 

species. 769,872 

species affecting useful plants, 

XT. S. D.A. 61 

Coleosporium affecting pines. 969 

Ooko^orium sp., on China asters, N. .1 — 447 

CoUvthrips tiif<ueiata, notes, Mich. 168 

Colic In animals, Ala. Cancbrake. 693 

Colletes compacta, notes. 469 

Colktotrichum altheece, noien . 4.55 

/alcatum, notes. 57,971 

Ictgenarium, notes, Ohio .. . 362 

lindemnthiamim, noU'.ti . 451 

sp., as a cause of palm-leaf 

blight. 456 

Color of flowers, changes. 440 

Colorado grass, notes, F. S. D. A. 147,343 

potato hootle, remed i es, N. Y. State. 27U 

Station, bulletin's. 240,246, 

266,372,374,521, .597,743, 

770, 795, 1018, 1019, 1030 

notes. 299 

Coloring material of fungi. 23 

matter in confections. 181 

matters, analysis. 821 

Colostrum, analyses. 382 

of goats, composit ion. 383 

studies. 1096 

Colso, culture experimeu ts. 433 

Commerce of Spain, statistics, F. S. D. A... 98,99 

CompositiB, fecundation. 417 

Concentrated feeding stuffs, Mass. Hatch .. 1077 

Oenoho grass, notes, F. S. I>. A. 843 

Cendenaer for extraction. 820 

reflux. 118 

Cendimente, analyses, Conn. State. 281 

€^dyftiniteHs<ato,notes. 25,323 

(MnfeetlonMry, analyses, Conn. State. 281 

CkmfBQtkma, coloring matter. 181 

Ctegtoneratee, analyses, Wash. 716 

CMogreae of Applied Chemistry, Second In¬ 
ternational. ^8 


Page. 


Conifer seed proteids, clear age products... 313 

Conifers, disease. 1057 

of China. 63,368 

Japan. 63 

I Oonitim maculatum^ notes, U. S. D. A. 516 

Connecticut State Station— 

bulletins. 60,337,374 

reports. 214,218,229,232,242,246,253, 

258,261,262,265, 267, 273,276,280,285,295,297 
Connecticut Storrs Station- 

bulletins . 884 

financial statement. 697 

reports. 616,663,6t>4,078,681,683, 693,697 

Gonotraehdus cratcegi, notes, N. V. Cornell.. 665 

nmuphar, notes, Ivans. 369 

U. S. I). A .. 62,66 
postieatus, nutcvs, F. S. D. A.. 63 

Gonvallaria inajalia, notes, ir. S. D. A. 516 

Convicts, employment in road building, 

IT. S. I). A. 196 

I notes, Iowa. 1048 

I Cooking experiments with meat. 73 

, Cooperative creamerie.s in Germany. 792 

dairying in Canada. 189 

dairy associations, organiza¬ 
tion. K. Dak. 97 

; Cooperative experiments— 

' in liming soiLs, 11.1. 938 

' with corn, Ohio. 3;50 

fertilizers. 136,848,056 

in Germany. 750 

field crops in Canaila. 1034 

I Ontario. 36 

j • millet, S. Dak. 629 

potatoes in (Jernmny. 955 

small fniits, Miss. 48 

sugar beets. 841 

Cal. 246 

Colo. 241 

Kan ^ . 346 

Kebr. 246 

Ohio. 346 

Oreg. 544 

! Pa. 40 

Wia. 39 

Copptw, absorption and excretion by ani¬ 
mals . 81 

oarbunatfsamnioniacal, preparation 

and use, Conn. State. 60 

i ■ detection by formaldoxin. 821 

I determination. 514 

effect on onim.'ils. 81 

t higher plants. 611 

fungicide, new. 156 

for black rot of 

grapes. 762 

fungioldes, a<lhesiveness. 651 

fur potatoes. 762 

use in forest protection. 366 

in canned peas, detection. 20 

plants. 826 

vegetable substances, determina¬ 
tion . 20 

ore, analyses Tex. 124 

sulphate foe asparagus rust. 865 

destroying weeds — 1040 
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EXPERIMENT STATION RECORD. 


Page. 


Copper sulpbate, for wheat smut, Can. 633 

Idaho... 559 

solution, preparation and use, Conn. 

Stale. 60 

Ooprinnt atramentarius, notes, U. S. D. A.. 551 

comatus, notes, U. S. D. A. 551 

micactouiy notes, U. S. D. A. 551 

Coptoeycla clavata, notes, N, J. 458 

Cordyceps, revision of genus. 22 

Oordyeeps mUitarU on a beetle. 662 

Oorimelama pulioana, notes, Fla. 369 

Ooriaetisferns, notes, I ■. S. D. A. 62 

Cork oak, production. 53 

Com, analyses. 678 

Cal. 276 

Ill., 844 

N.J . 946 

and cob meal, analyses, Conn. Starrs.. 678 

grass feeiling Chu'tocnemas, U. S. 

D. A. 61 

oats, analyses. Conn. State. 276 

wheat for pigs, Ind. 176 

as aiTected by liiuc, Md. 633 

blossoms, analyses. 678 

liotanical studies, Iowa. 22 

bran, effect on milk production. 588 

check rowing vs. listing, Nebr. 429 

cockle, notes, U. 8. D. A. 516 

composition, IT. 8. D. A. 624 

cooperative experiments, Ohio. 350 

coat of production, 111. 540 

culture experiments, Ala. Canebrako. 628 

Okla. 340,945 

in tlie South, IT. S. IX A. 540 

cultivation to different depths, lud... 2.36 

Ncbr. 429 

deep V8. shallow plowing, Nebr. 429 

d(‘lphax, notes, Fla. 658 

deta8.se]ing,Mich. 347 

ear worm, Nev. 164 

effect of previous man uring, Ind. 236 

Egyptian, analyses, Cal. 276 

fall vs. spring plowing, Nebr. 429 

fertilizer ex perimeuts, Can. 836 

Ga. 139 

Maes, 1 latch.. 626 

Ohio. 950 

Tex. 342 

Wis. 729 

fodder, analyses, N. Dak. 315 

N.J. 474 

i'.omposition as affected by 
planting at different dis¬ 
tances, N. Dak. 171 

digestibility, Utah. 180 

^ethods of preservation, Va.,, 429 

frequency of cultivation, Mich. 137 

irrigation experiments, Wis. 747 

Jerusalem, culture experiments, Nehr 480 

juice, analyses, Wash. 716 

U. S. D. A. 197 

^ culture experiments, Nobr. 430 

in Florida. 847 

kernel, analyses, N.J. 474 

kernels, water content. 630 


Page. 


Oom, leaf blight, N. Y. State. 260 

loss in silo, Mich. 138 

meal, analyses, Conn. State.:_ 276 

Conn. Storrs... 678 

and shorts for pigs, Ind. 674 

digestibility, Md... 880 

Me. 76 

germ, analyses, Conn. State. 276 

vs. com for pigs, Wis. 776 

sweet potatoes for pigs, Ala. 

College. 679 

luisceUaneous experiments, Ala. Cane- 

brake . 846 

nutritive value as affected by time of 

harvesting, Mich. 138 

oil, analyses. * 817 

pith, analyses, U. 8. D. A. 625 

planting at different- 

dates, Okla. 946 

distances, Ga. 139 

Mich. 137 

rates, Okla. 945 

product, new, analyses, N. Y, State .. 477 

digestibility, Md. 76 

relative value of leaves, stalks, and 

ears, Mich. 138 

root pruuing, Okla. 945 

selection of seed, Mich. 137 

shelled, analyses, N.J. 474 

digestibility, Md. 76 

silage. {See Silage.) 

smut, lud. 264 

soil tost, Mass. Hatch. 026 

sprouts, analyses, N.J. 474 

stalks, analyses, C. 8. D. A. 624 

stover, analyses, Conn. Storrs. 678 

N.J. 474 

as a feeding stuff, IT. S. 1). A., 69S 

digestibility, N. Y. State. 477 

preservation, Va. 429 

silage, analyses, Ind. 275 

subsoiling, Ga. 189 

Mich. 146 

Nebr. 428 

subsurface packing, Nebr. 429 

sugar content of green stalks. 117 

sweet, varieties, N. H. 354 

vs. dent for milch cows, ('an... 290 

uses in America. 546 

varieties, Ala. Canebrake.. 628 

Can. 836,846,1034 

Ga. 139 

Mass. Hatch. 627 

N. Dak.:. 340 

Okla. 945 

Wash. 786 

vs. com meal for pigs, Wis. 776 

yield per acre of green fodder, dry 

matter, and nutrients, Mich. 188 

Corncobs, analyses, N.J. 474 

I7.S.D.A. 626 

Cornstalk disease, Iowa. 296 

Nobr. 296,494 

Cornstalks, analyses, N.J. 474 

utilization. 897 
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Page. 

Gorroaive anblimate— 


Cotton varieties, Ga. 

_ 

189 

for blight aud mildew of peas, 1^. J*. 

447 

N.C. 

_ 

348 

preveotioa of grape dlseaee. 

60 

Tex. 

... 

342 

potato diseases. 

762 

Cottonwoo4l leaf beetle, remedies, N. 

T. 


soab, Ohio. 

350 

State . 

. 269,467 

fuDgioide, fraudulent. 

60 

louse, Nev. 


164 

preparation and use, Conn. State. 

60 

Cottony cushion scale. 


1076 

YB. flowers of sulphur for potato soab, 


maple scale, notes, Tenn. 


768 

Ky. 

364 

Couch grass, notes. 

_ 

432 

Oorymbitet crueiatwi^ notes. 

168 

Cover crops for orchards, N. Y. State ... 


251 

Oorylhuea cUiata^ notes, Mich. 

168 

Cow herb, notes, Idaho. 


760 

gotsypi, notes, Mich. 

168 

Cowpeas, analyses . 


678 

irrorcUa, iujury to ohrysanthe- 


N. J. 

. 474,946 

mums, U. S. D. A. 

570 

as a cover crop for orchards, 


Oottou and cotton coods in Janan. 

432 

Y. State. 


251 

boll weevil, Mexican. TJ. S. D. A... 150,659 

culture, U. S. D. A. 


542 

by-products. 

055 

experiments, Nebr.... 


430 

culture experiments, Cal. 

244 

Okla.... 


340 

Okla. 

340 

disease, notes. 


362 

deep vs. shallow onltivatlon of land, 


ensiling. 


847 

AIjU Canebrake... 

628 

for green manuring, Mo. 


35 

fertilizer experiments— 


pigs, Ala. College. 


578 

Ala. Canebrake. 

G28 

value, U. S. D. A. 


42 

Ala. College. 118,431 

varieties, K. C. 


348 

Ga. 

140 

! Cows, abortion. 


Tex. 

342 




fleld, insects, tJ. S. D. A. 

1063 

1 Ind. 


296 

growing, relation between fertilizers 


! N.J . 


495 

applied and profit, U. S. D. A. 

131 

' digestion experiments. 


1082 

hull ashes, analyses, Conn. State_ 

280 

! garget, N. J. 

_W 

494 

misoellaneous experiments, Ala. 


milch, ago us affecting milk . 


892 

Canebrake ... 

846 

effect of work on composition 


}ilautiug at different distances— 


i of milk . 

_ 

993 

Ala. College . 

38 

' fcieding . 492,790,1095 

Ga. 

139 

. and care, Kans. 

,... 

891 

Tex. 

342 1 experiments . 

. 486,487, 

purslane, notes, IT, S. I>. A . 

343 

584, r,8' 

7, ,588.589. 

rust, prevention, Ala. College . 

10.51 

685,772, 790,1083 

seed feed vs. hay for mikili cows, 


1 feeding experiments— 



Mass. Hatch . 

680 

Can . 


290 

for cows, effect on butter . 

685 

Conn. Storrs . 

__ 

681 

meal, analyses. Conn. State _ 

230 

Mass. Hatch . 

. 485,679 

Ind . 

275 

K. J . 

... 

992 

Mass. Hatch . 428,628 

N.Y. State . 

_ 

480 

H.J . 

1031 

Oreg . 

... 

684 

Tex . 

194 

feeding green rye and jilfalfa, 


eff'eot on germination of 


Can. 


205 

wheat, N. 0. 

.349 

judging.. 


1096 

for cotton, Ala. College.. 

38 

metabolism. 

. 803,903 

oil, characteristic reaction. 

315 

oats and peas for, Can. 


295 

detection. 

118 

peas and taros for, Can.. .. 


295 

drying properties of crude 


reindeer moss for . 


492 

and refined, Tex . 

194 

skim milk for . 


487 

in lard, detection . 

608 

soiling crops for, N. J . 


483 

olive oil, detection . 

413 

1 structure as related to pro- 


nse in paints, Tex . 

104 

duction . 

_ 

689 

testa, Ala. College . 

87 

testing for milk and butter 


vs. cotton - seed products for 


production . 

... 

708 

steers, Aric . 

673 

utilisation of food . 


83 

Stainer, food plants, U. S. D. A .... 

571 

milk fever, N. J . 


• 404 

statistics, IT. S. B. A . 

846 

selection for experiments, K. Bak. . . 

305 

top grass, aota% H. S. D. A . 

843 

spaying . 

... 

488 

topping, Ala, Ckdbige . 

88 

Crab apples, varieties, Mlcli . 


40 

varieties, Alai,Giiiiobrake . 

628 

N.T. State . 


254 

Alii Collage. 

87 

1 grass hay, digestibility, N. C . 

... 

668 
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Page. 1 

Crab graas, notes, IT. S. D. A. 843 | 

Crackers, analyses, U. S. D. JT.. 876 | 

Crambwt eaiiginoselliu, notes, U. S. D. A ... 66 j 

Cranberries, culture in Nova Scotia. 758 i 

insects affecting. 569 ! 

Cranberry span worm, notes. 560 , 

Cream, acidity, Wash. 593 i 

analyses. 715 ! 

Conn. State. 281 * 

churnability as affected by size of* 

fat globules. 88 | 

determination of fat by Gerber’sacid 

butyromctric method. 91 j 

determination of— 

fat content. 90 | 

proteids. 715 ! 

pasteurized vs. nonp<aHtenrlzod, for 

butter making, Can. 289 ; 

ripening. 690 I 

percentage of starter, Can. 289 

temperature. Can. 2^ 

separators, testa, N. Y. Cornell. 591 

S. C. 593 

tests, comparison. 593 

Creameries, cooperative, in Goniiany. 792 

separator, AVis. 792 ^ 

Swedish, use of pasteurization 

and pure cnltures. 792 

Creamery system in Indiana. 493 

Creatin, separation. 608 

Crematory ashes, analyses, Mass, tlatcii.... 623 

N. J. 1031 

Crejndodera oarinala, notes. 769 

Cress, notes, La. 547 

Cribbing, treatment. 794 < 

Crickets, Fla. 369 

Crimson clover, analyses, N. J. 946 

as a cover crop for orchards, 

N. T. State. 252 < 

cooperative experinie n t s, 

N.C.. 348 

crown disease, N. J. 446 

culture. 42 

Mich. 147 ; 

U.S.D.A. 542* 

digestion exjmriments, N.C. 348 
inoculation experiments, 

Ala. College. 837 ! 

Crinumfimbriatulumt noi»9 . 855 i 

Cnoe«m a^ara^i, notes, Mich. 766 i 

N. Y. State. 268 | 

U.S.D.A.. 62,570,1059 | 
n-punotata, notes, N. Y. State — 268 

rT.S.D.A. 570 

Crocus, bnlb disease. 50 

Crop and li^io-stock statistics— 

for Manitoba. 107,697,846 

Ontario. 197,1039 

Crop circulars, TJ. S. D. A. 397 

reports, IT. S. B. A. 97,197,697 

zones and life zones of United States, 

U.S.B.A... 724 

Crops, drilled, effect of direction of rows on 

yield. 42 

effect on nitrogen content of soils... 426 


Page. 

Crops, rotation. 148 

Cross breeding wheat. 750 

fertilization by bees, N. Mex. 871 

experiments, Can. 851 

of oats. 750 

salioes. 418 

willows. 23 

Crosses between zebra and horse. 679 

Crossing and bybridizing fruits, Iowa. 252 

ornamental plants, 

Iowa. 252 

cereals and peas, Can. 826 

forage plants. 927 

grapes. 640 

hellebores. 153 

spelt. 826 

wheat. 826,1013 

Crotalaria iagitteUigt notes, U. S. I). A. 510 

Croton sp., notes, U. S. B. A. 343 

Crowfoot, notes, U. S. B. A. 843 

Texas, notes, U. S. B( A. 343 

Crown borer, strawberry, Fla. 369 

disease of crimson clover, N. J. 446 

gall, remedies, Utah. 661 

moth, strawberry, AY ash. 867 

rnst of grain.' 316 

Crucible, new .. 717 

Crude fiber in fooiis and feeding stuffs, de¬ 
termination... 411 

Crustaceans, composition. 481 

Cryptoc6phatu$ pubieoUii, notes. 769 

Cryptogamic material, preparation and use. 121 

OryptorhynchuB hUignatus, notes. 168 

Crypiogporium epiphyUum^ notes, Bel. 962 

Cuba, climate, IT. S. B. A. 326 

Cuckoos, foot!, U. S. B. A. 726 

Cncumbor anthracnose, notes, Ohio. 362 

treatment, N. J.... 446 

beetle, Htrii>ed. 165 

La. 548 

N. T. State. 270 

U.S.B.A. 570,658 

twelve-spotted, U.S.B. A. 570 

downy mildew, N. Y. State. 454 

Ohio. 302 

flea-beetle, effect on potatoes, 

N.Y. State. 261 

mildew, N. jT. 446 

Cucumbers, notes, Cal. 254 

Fla. 962 

La. 547 

spraying experiments, N. Y.^ 

State. 454 

varieties, Can. 849 

Mich.:. 47 

S.I)alc. 639 

Cultivation, efibet on fertility of the soil... 1020 

moisture of the soil, S. 

DBk . 424 

of tobacco in Sumatra, U. S. 

B.A. 545 

Culture meilia, effect on growth of bacteria. 128 

for differentiation of species. 1010 

preservation.. 822 

Curculio, apple.'.100 
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Cnrculio, apple, Conn. State. 278 

plum, Kans. 869 

N.J. 458 

quince, N. Y. Cornell. 565 

Cnroulios, notes. 872 

Curd test in cheese making, XT. S. B. A. 698 

Curly roesquite grass, notes, XT. S. B. A. 343 

Currant aphis, Wash. 869 

borer, Wash. 869 

bushes, failure to bear fruit. 355 

fly, dark. Wash. 869 

yellow. Wash. 869 

leaf louse, Nev. 164 

maggot. Can. 866 

moth, i)epper-and-8alt, Wash. 860 

red rust, treatment. 559 

rust. 969 

8 awfl 3 % native, Can. 866 

Wash. 869 

scale, noloH, Mich. 766 

stcMU borer, Nev. 164 

vine in South Australia. 1044 

worms, note.s, Vt. 459 

Currants, analyses. 754 

notes, Wis. 757 

plant lice attacking, N. Y. State.. 467 

varieties. Can. 253 

Mass. Hatch. 436 

Mich. 49 

N.Y. State. 254 

Cuscuta, destruction. 360 

Cutenta arvensis, notes/ U. S. B. A. 54 

epilinum. notes, IT. S. B. A. 54 

epithymiim, notes. 556 

tr.S.B.A. 54 

indtcora, notes, IT. S. B. A. 54 

racemotachUiana^ notes, IT. S. D. A. 54 

irifoUiy notes. 556 

Cut flowers, culture. 640 

Cuttings, distribution. Cal. 253 

Cutworm, clover. 165 

red-backed. 165 

Cutworms in tobacco, remedies, Md. 680 

notes. Can. 866 

Fla. 369 

Mich. 188 

Nev. 164 

N. J. 457 

remedies, Fla. 1069 

N.Y. State. 271 

Cyanid of potMsium as an Insecticide. 470 

OybcMdet ineeftc^ notes. 273 

Cyeoi revoluta, sex organs. 825 

Cyclamen, culture. M2 

dyeloUma pltUyphyUay notes, Mich. 121 

Cyclone at Swabia, causes. 827 

Oyllme notes. 1066 

Cynodon daetyUmt note*, IT. S. B. A. 147,343 

Cyperaoeas, studies. 825 

Oyperus erythrorhizos, notes, IT. S. B. A. 343 

eseiUentuSf notes, U. S. B. A. 343 

rotundus^ notes. 1049 

Bp., notes, XT. S. B. A. 343 

Cypress, bald, U. S. B. A. 441 

Oypriptdium hirtutum, notes^ XT. S. D. A ... 516 


Page. 


Oypripedium parvijlcrumt notes, tT. S. B. A. 516 

regincd, notes, U. S. B. A. 516 

Cyrtophonu verrucosus, notes.. 108 

“^Cystopus candidus, notQB . 155 

Oytisus proliferua aXbus, notes, Cal. 245 

' Cytology, exi)brimeutal. 321 

! CytosporeUa eerei, notes. 562 

I Daciylia glomerata, analyses. 72 

I notes, Cal. 244 

i T>actylopiua adonidum, notes, U. S. I). A- 62 

azalece, . 769 

spp., notes. 669 

Baffoflils, naturalization. 1045 

; Bahlia, cactus. 1045 

mildew, treatment, N. J. 448 

Dahlias, history mid cultivation. 49 

Dairies in Indiana, municipal control. 492 

Dairy and food commission— 

of Michigan, bulletin. 780 

Ohio, report. 584 

i rennsylvania, rejiort. 382 

Dairy agency of Manehester, report. 694 

apparatus, tests. 784 

S.C. 590 

associations, cooperative, N. Bak .... 97 

in United States and 
Canada,!!. S. B. A... 98 

bacteriology. 389,593,792 

building at Kiel, description. 498 

bu11etin,Cun. 189 

bureau of Massacliusetts, report.... 494 

by-proilucts, utilization, U. S. D. A. 582,698 

cattle, Uussiaii. 295 

cow, rare. 492 

development. 492 

cows, feeding value of forage beets.. 184 

dangers surrounding. 189 

department, report, N. Dak. 388 

experiments at Mnstiala Experiment 

Station. 493 

farming, abstracts of articles. 83, 

185,282,382,482.584,679,885,992,1090 

herd, feeding, N. Y. State. 295 

record. Can. 295 

Me. 892 

Mich. 188 

N.H. 492 

N.J. 484 

Norwegian...:. 492 

inspection, Ala. College. 892 

; institute at Hameln, report. 388 

j legislation in Canada. 791 

1 markets of Pennsylvania.1... 892 

methods, test, S. C. 6M 

micFO-organbuns. 388 

I notes. Can. 294 

products, ad nl teration. 492 

examination. 514 

State standards, U. 8. B. A. 791 

testingbyBabcocktest,Mo • 892 

school in Switserland, report. 700 

Dairying, abstracts of articles. 83,185, 

282,382,482,584,679,781,885,992,1000 

at farmers* institutes. 892 

coo];>eratlvo, in Canada. 189 











































































































1144 


EXPERIMENT STATION HECOBD. 


Page. 


Dairying, importance of paatenrization. 493 

in Canada. 689 

Denmark. 594 

United States. 594 

Dairymen’s and Greamories’ Associations 

of Ontario, reports. 189 

Dakota vetch, culture, U. S. D. A. 542 

Dakruma eonvolutella, notes, Wash. 869 

Damping off, treatment, Fla. 1054 

Dantfionia semiannularis^ notes. 416 

Dark currant fly, Wash. 869 

Darluea fiXvmt notes, N. J. 651 

Datana angusii, injuring pecans,XT, S. D. A. 570 

Date palm culture, climatic data, U. S. D. A. 325 

investigations, Ariz. 8.51 

palms, varieties. Cal. 254 

Datura stramonium^ notes, U. S. D. A. 516 

tatula, notes, IT. S. D. A. 516 

Davidson ia pruriens, notes. 355 

Death cup, uotc^s, U. S. D. A. 516 

Deep stalls vs. ordinary stAlls for steers_ 573 

Dehorning cattle, Me. 395 

N.H. 395 

Delaphaac maidis, notes, Fla. 658 

Delaware Station, bulletins. 134, 

334,345,354, 396,058,962 
report.... • 014, 515,519,520,522, 
.546, 551, 556,502,571,596, 599 

Delphacida, Xorth American, review. 167 

Dclphax, corn, Fla. 658 

Delphinium geyeri, notes, XT. S. D. A. 616 

memiesii^ notes, IT. S. D. A. 516 

recurvatuni^ notes, U. S. D. A... 516 

tricorne, notes, F. S. D. A. 516 

t roUii/oUum , notes, F. S. D. A.. 510 

Dcltocephalua atropuncta, notes, Colo. 372 

blandm, notes, Colo. 372 

cookei, nott;s, Colo. .372 

labiata, notes, Colo. 372 

parvulus, notes, Colo. 372 

Dematophora necatrix, notes. 150,703,865,971 

Deuaturatiou of raargarin. 1096 

Dendroctonus rufipennis, notes, Me. 871 

XT.S.D.A.. 570 

Dendrolene, effect on young fruit trees, N.T. 

.State. 269 

injury to peach trees, Kans.... 352 

Dendroneura sacchari,not^ . 570,769 

Dimitriffoatiou and farm manure. 236 

studies.619,620 

Denitrifying organisms. 620,621,929 

Dent corn vs. sweet corn for milch cows,Cau. 290 

Deposits, creek, analyses. Can. 835 

marsh, analyses. Can. 835 

tidal, analyses. Can. 835 

Dewberries^notes, La. 647 

Mich. 49 

varieties, N. Y. State. 255 

Dextrose, cane sugar from. 219 

identification. 920 
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tion . 020 

Ferrous sulphate for destroying micro* 

organisms. 620 

Fertilizer analysis- 

explanation of terms, Conn. State. 229 

Mich. 754 

Miss. 428 

N. y. State. 833 

Wis. 138 

Fertilizer control- 

in Baltic Provinces. 36 

Connecticut. 220 

Missouri. 36 

North Carolina. 732 

of 1807. 428^ 

Fertilizer experiments— 

on carnations, Conn. State. 248 

olay soils, Ind. 275 

clover. 432,750,1037 

Ohio. 950 

com, Can. *838 

Ga. 139 

Ma8a.Hatoh,...A. 828 

Ohio... 960 

Tex. 842 

Wit. 729 
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Page. 1 

1 


FertUiser experimento --Contitiueil. 


Fertiliser laws, Mich. 

m 

on oottoiii Ala. Canebrake. 

. 628 

Miss. 

m 

•Ala. College. 

. 38 I 

K.H. 

. 86 

Ga. 

. 140 ! 

N.Y. Stole. 

..... 286 

Tex. 

. 342 1 

Pa. 

. 482 

farm crops. 

. 42 

H.I. 

. 735 

garden crops. Mass. Hatch — 

. 636 

W. Va. 

. 132 


. 848 

legislation, uniformity. 

. 502 





hairy vetch, Ala. College. 

. 8:i8 

reqiiiteiiieuts of soils. 


Hawaiian soils. 

. 1021 

1031,1083, lOM 

»>»y. 

. 839 

1 Cal.. 

. 235 

legnmes, Hass. Hatch. 

. 627 

1 trade in Conneotioui. 

. 232 

mangel-wnrzels. 


Indiana. 

. 136 

Can. 

. 836 

New Hampshire .. 

. 36 

meadows. 42,48,482,539,845 

Hew Jersey.. 

... 421.1081 

oats. 33,136,538,733,750,846,1036,1037 

North Carolina_ 

.' 738 

Ala. College. 

. 739 

Fertilisers, abstracts of articles. 

.... 33,130, 

Can. 

. 836 

220,835,425,532,620,731,832,934,1081 

Ind. 

. 238 

snalyses. 

136,337,835 

Ohio. 

. 950 

Cal. 

. 235 

oranges, Cal. 

. 250 

Conn. State. 

.... 229,337 

orchards, H. Y. (’ornell. 

. 9.59 

Kv. 

336,337,734 

ornamental plants. 

. 49 

Mass.Hatch ... 

128,623,1033 

neaft 

. 33 

1 Md. 

. 136 

^tatoes. 3:^,340,433,848,1036.1038 

1 • 

Me. 

. 734 

Can. 

. 836 

1 Mich. 

. 734 

Ky. 

. 344 

1 Miss. 

. 36,i:i6,428 

Mich. 

. 147 

i N.C. 

. 732 

37. Y. State. 

.... 246,431 

N.H. 

. 86 

Ohio. 

. 050 

N.J. 

... 428,1031 

B.I. 

. 953 

K.y.State.. 36,235,838,1033 

potted plants. 

. 49 

K. I. 

.... 784,919 

radishes. Conn. State. 

. 249 

S.C. 

. 624 

root crops. 

. 433 

Tex. 

194 


. .337 

Vt. 

023 

strawberries, X. J. 

. 434 

Wash. 

. 716 

sngar beets. 34,534, 750,839,841,1037 

Wis. 

.... 136,735 

X.Y. Cornell. 

. 143 

W. Va. 

. 136 

8,C. 

. 631 

1 application at ditTerent 

rates, 

Wis. 

. 40 

Ind. 

. 236 

cane. 

. 41,547,750 

applying by difihsion — 

. 428 

Swedish tnmips. 

. 848 

1 availability, XJ. S. D. A ... 

. 197 

timothy, Ohio. 


of organic nitrogen, 

tobacco . 

.... 349,955 

Conn. State 

. 232 

Ala. College. 

. 431 

cost of plant food, Conn. State.. 337 

Can. 

. 842 

effect of quantity on yield of 

Conn. State. 

. 242 

' crops. 

. 1086 

tomatoes, Conn. State. 

. 246 

on diseases and If^Jaries 

turnips. 


of grapes.... 

. 59,467 

Can. 

. 836 

seed germination_ 645 

vegetables, La. 

. 548 

soil and crop... 

. 245 

watermelons, Ga. 

. 150 

tomato blight, Fla.^... 1053 

wheat. 

. 148 

for beets..*... 


Can. 

. 836 

i garden and orchard... 

. 853 

ws Ind. 

. 843 

natural meadows. 

. 1034 

Ky. 

. 848 

! paatares, value as 

deter- 

Mo . 

. U 

i mined by prodnotion of 

Ohio. 

. 950 

i hay and mutton .... 

. 1065 

Va. 

. 1087 

strawberriee. 


Fertiliser law of Sonth Australia... . 

. 835 

Tr.&l>.A 


laws . 

. 837 


. M 

Conn. State . 

. 229 

liome mixing, Conn. Sigte 


Ky . 

. 336 

Ma8i.Hatob..... 628 

Md. 

. 186 

N.J . 

426,1081 

Me . 

.... 337,784 

OUo . 
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Page. 

EtrtiliserSy houe mixing, U. S. D. A. 

W.Va. 186 

inspection, Hass. Hatch. 

Me. 837,784,835 

Mich .. 186 

N.C. 732 

N.H. 36 

R. 1. 734,910 

S. C. 624 

W.Va. 136 

methods of analysis in Belgium 

and Holland. 304 

persistency of effect, Ind.'.. 236 

phosphatio. 35 

rotation on grass lands, Mass. 

Hatch. 627 

solubility in pepsin solution, 

Conn. State. 337 

statistics of consumption in 

United States, U. S. D. A. 131 

treatise. 942 

use. 235 

in horticulture. 353 

valuation. 136,235,387 

Conn.'SUte. 229,887 

Ky. 336,837 

Mass. Hatch. 428,1033 

Mich. 734 

Miss. 36,138,428 

N.C. 732 

N.tT. 426,1031 

N. T. State. 833 

Pa. 428 

S. C. 624 

Vt. 623 

Wis. 136,735 

W. Va. 138 

Fescue, small, culture experiments. Cal_ 244 

Featuea eUUior, analyses. 72 

pratentis, notes, Cal. 244 

ooitia, notes. Cal. 244 

Fever, enteric, Croonian lectures. 497 

splenic, immunity. 496 

Fiber Investigations, Office, U. S. D. A — 541,737 

plants, culture. 433 

Fibrin, digestion products. 992 

Fibrovasoular bundles in petiole, character, 

determining species. 519 

Ficaria ranunevMdBa, reserve matter. 23 

Fidia vitUidOy notes, U. S. D. A . 63 

Ftdoreia piniaria, notes. 570 

Field crops, abstracts of articles. 36,136, 

286,887,428,583,624,735,835,948,1034 

chemistry, Okla.. .. 348 

cooperatiye experiments in On¬ 
tario. 36 

enemies.. 170 

treatmentofdisease8,N.Dak.. 97 

experiments, methods. 955 

mice, destruction by baotmria. 322 

peas, culture, U* HD. A. 542 

tests <br detennining fertiliser re- 

qiuireflkents.. 028 

Fields and lawns, irrigation. 697 

woods, temperature and mois- 
toieofak.... 980 


Page. 


Fig eater, notes, K. J. 458 

U.S.D.A. 569 

Indian, rot. 59 

scale, notes, Fla... 972 

Figs, analyses. 764 

notes. Cal. 254 

La. 647 

Filler apparatus. 315 

flask, new. 608 

paper, reaction. 315 

Florin grass, culture experiments, Cal. 244 

Fir tree, root louse. 374 

trees, resistance to smoke. 644 

Fire blight of apples, Colo. 266 

pears, Colo. 266 

Fish and Fisheries Commission report... 324,825 

os food, U. S. D. A. 678 

composition. 481 

cnltnre, manual. 325 

d ried, analyses. Conn. State. 230 

and ground, analyses, H. J. 426 

ground, analyses, Mass. Hatch. 428 

H.J. 1031 

guano vs. sodinm nitrate for barley and 

sugar beets. 954 

FUtulina hepoHea, notes, U. S. D. A. 551 

Flat-headed apple-tree borer, remedies, U. S. 

D.A. 655 

borer, remedies, Kans. 370 

notes, Yt. 459 

l>ea as a green manure for barley, R. 1. 836 

culture experiments, Cal. 245 

hay, analyses, Conn. State. 276 

IHax, brulure. 652 

culture, Oreg. 635 

Wash. 736 

in Europe and America, IT. S. 

I). A. 541 

Holland and Belgium. 43 

Rnssia and Giermany. 955 

status in the United States, 

U. S. D. A. 541 

experiments with Alinit. 1012 

false, Idaho. 760 

flber. 725 

preparation. 896 

retting experiments, Wash. 736 

seeding at different dates, Can. 836 

rates, Can. 836 

varieties, Wash. 736 

Flaxseed analyses. 678 

Wash. 716 

production in Russia. 244 

studies. 760 " 

Flea beetle, cucumber, efllbot on potatoes, N. 

Y. State. 261 

grapevine, Conn. State. 273 

K.Y.Cemell. 1073 

horse-radlah,U.S.D.A. 61 

iuJuriea,X7tS*0D. A. 671 

on puralaaAtr. A. 1068 

potato^ N.Y* State. 270 

atrawberry, Fla. Ste 

tobacco, U. 8.1). A. 560 

l>eetlea,notea,U,8*l>* A ... . 1061 
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Fleas, notes, Mioh. 776 

Flies, destruction by house-crab spider, 

XT. S. D. A ..... 570 

Floats, analyses, R. 1. 019 

Floods, protection against by forests. 443 

Flora of Kansas. 22 

Florida beggar weed, culture, U. S. 1). A_ 542 

red scale, Ga. 160 

Station, bulletins. 226, 

347,867,658,867,1053,1068 

financial statement. 996 

notes. 199 

report. 954,962,971,972,999 

Flour, adulteration. 80,1089 

analyses, U. S. D. A. 874 

analytical studies.821 

beetle, rust-red, Fla. 973 

determination of ergot. 20 

fineness. 117 

method of analysis. 19 

of legumes and cereals, albuiniiioids. 116 

old, as afifected by fresh gluten. 884 

potato. 481 

used in Belgium, composition. 79 

valuo for bread as affected by gluten 

content. 79 

Flower buds of fruit trees and shrubs, de- 

▼elopment of structure. 417 

Flowers and insects. 22 

attracting insects. 6(1,166 

biology. 320 

culture for market. 640 

fertilization by insects, Kuns. 647 

fiowering and change of color. 440 

improvement in varieties. 356 

insect visitors. 519 

of sulphur for potato scab, Ohio... 350 

Fluted scale, notes. 769 

Fly amanita, notes, U. ,S. II. A. 510 

fruit. 469,470 

Hessian. 164 

N.J. 457 

Fodder beets, analyses. 839 

crops, culture experiments. 433 

insects affecting. 104 

plants, culture. 433 

notes. 546 

Norwegian, analyses. 82 

Swedish, analyses. 72 

Fodders, analyses, N.J. 474 

for sheep. 1084 j 

green, change in composition. 430 

Fog, utilization, XT. S. D. A. 1018 j 

Foliage as affected by Bordeaux mixture, 

Cau...j-. 264 

Foo<l adulteration. 510 

and feeding. 583 | 

nutrition of man, list of pnblloa- 

tions,XT.S.D. A. 281 

water supply of French troops in 

Madagascar. 79 

effect on butter production. 486 

fat content of milk. 86 

milk, Conn. Storrs. 683 

production.91,486 




Food investigations, practical application, 

Conn. Storrs. 678 

of man, present and future. 992 

plants, studies, Ind. 264 

plants of bees, Cal. 222 

preservatives.. 170,1089 

preserved, adulteration. 80 

products, importation into Great Brlt- 

aiu. 509 

standards. 510 

supply. 1088 

of Paris, sanitary coudiiiou .. 80 

utilization by milch cows . 83 

value of white vs. brown shelled eggs, 

<^'al.4 274 

Fomls, abstract of articles. 70, 

170,274,875,470,571,662,771.872,976,1077 

adulteration, XT. S. D. A. 872 

analyses. 1077,1088 

Conn. State. 281 

and commercial products, directions 

for sampling. 1089 

condiments, determination of 

carbohydrates. 311 

microscopical 

analysis. 716 

feeding stuffs, determination of 

crude fiber. 411 

composition. 281 

detection of formic aldehyde. 607 

development of poisons in fermeuta 

tion. 184 

Foot and month disease, combating. 496 

duration of immu¬ 
nity. 193,496 

in goats and sheep. 694 

investigations.... 496 

susceptibility of 

herbivora. 496 

disease, malignant, in sheep. 694 

rot in cattle. 806 

Forage beets, culture and breeding. 42 

varieties. 42 

crops, cost of production, N.J. 046 

culture experiments, Ala. 

Canebrake. 846 

N.H. 945^ 

for pigs, X7. S. D. A. 698 

loguminons, XT. S. D. A. 542 

varieties, Can... 846 

green, for milch cows, N.J. 992 

plants, culture. 483 

experiments^Cal_ 244 

Wash. 786 

for seed. 348 

for California, Qal. 223 

notes. 546 

of Ausixulia. 028 

Central Texas, XT. S. D. A. 342 

Eastern Rooky Mountain 

region, XT.S.D. A. 541 

Gulf Stotes, U. 8. D. A... 718 

James River Valley, 8. 

Dak. 629 

Red Desert of 'Wyoming, 
D.aD.A. 718 
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Pago. 

Page. 

Forage plants, root developmeut, Kans — 

319 

Forestry, homo nursery. 

965 

Forbes scale, notes, U. S. D. A. 

1059 

in Canada. 

855 

Forcing asparagus, TT. S. D. A. 

698 1 

Minnesota. 

856 

azaleas. 

152 

Russia. 

258 

cabbage, Kans. 

148 1 

Washington. 

1046 

lettuce, Ind. 

264 ; 

Institute at St. Petersburg, me- 


Kans. 

149 , 

moirs. 

725 

N.T. State. 

957 ' 

legislation, Mich. 

1046 

potatoes, Kans. 

149 ! 

meteorological studies. 

125 


356 

plantations, Iowa. 

257 

tomatoes, Kans. 

] 

publications in U.S.Departmentof 


vegetables. 

853 ; 

Agriculture Library, U. S. D. A. 

643 

Forecasts, seasonal. In India and America, 


relation to meteorology, Mich.... 

1020 

U. S.D. A. 

326 

selection. 

856 

Foreign Markets, Section, TT. S. D. A. 

96, 

State, development in Saxony.... 

52 

97,197,897 ; 

studios. 

443 

Forest and stump lands, care, Mich. 

1045 

substations report, Cal. 

255 

communal, history. 

644 

Forests and subterranean waters in level 


conservation. 

53 

regions. 

130 

crop, measurement, U. S. D. A. 

966 

as a moans of protection against 


culture. 

443 

tidal waves or 6nods. 

443 

dres, U. S. D. A. 

397 

effect on temperatnre of the soil .. 

442 

growing. 

964 

fertilization. 

53 

growth as affected by sheep graz- 


handling, U.S.D.A. 

443 

ing, n.S.D. A. 

52 

influence on hail in Bussia. 

327 

.. protection, use of copper ftingicideH. 

366 

of Bavaria, statistics. 

357 

reservations, preservation. 

1046 

Russia, insect enemies. 

373 

San Gabriel. 

856 

relation to irrigation. 

856 

stand, studies. 

53 

thinning. 

850 

technology and use of wood. 

52 

Formuldoxiii as a reagent for copper. 

821 

tent caterpillar, Me. 

871 

Formalin for potato scab, Ind. 

264 

N.H. 

459 

proparation and use. Conn. State . 

60 

Vt. 

459 

Formic aldehyde, effect on germination.... 

320 

notes. 

1067 

iu feeding stuffs, dett'c- 


trees, annual growth. 

50 

tion. 

20 

care,Wyo. 

965 

foods, detection. 

607 

culture experiments in 11a- 


use in analyses of gelatin 

716 

varia. 

53 

Foul broml legislation, U. S. D. A. 

375 

growth. 

53 

of liees, Can. 

267 

life history. 

443 

Mich. 

159 

nitrogen requirement. 

1046 

transmission by .queens, 


of Nebraska,uomcnclatun'... 

644 

Mich.*. 

157 

Bussia, parasitic fungi... 266,365 

Fox sedge, notes, U. S. D. A. 

343 

Fnited States, check-list. 


Foxtail grass, notes, Iowa. 

1018 

TJ.S.D. A. 

643 

Fraud, prevention in fertilizers and feeding 


resinous. 

52 

stufis. 

36 

size in Nebraska. 

J»64 

Frecsias, improvement. 

1045 

zoological guide. 

.52 

Freezene as a milk preservative. 

1096 

Forestal meteorological studies. 

26 

Fresh-water lakes, increase and decrease, 


Foresters, German, convention. 

856 

U.S.D.A. 

419 

Fert'stry, abstracts of articles. 

50, 

Fringed-wing apple-bud moth, remedies, 


255,356,441,641,855,1)64,1045 

Mo.. 

564 

and geology, relation. 

1046 

Frit fly, American. 

164 

horticulture in Europe. 

757 

Frost and moonshine, IT. S. D. A. 

124 

wood pulp supplies. 

.52 

effect on cultivated soils. 

882^ 

application to spruce lands. 

52 

formation and ioecolnmns, U. S. D. A. 

825 

as affected by forests. 

53 

Frosts, effect on forestry. 

83 

commission of Pennsylvania, re- 


forecasting, Mich. 

125 

port. 

448 1 

smudging as a means of prevention, 


conditions in Wisconsin, T7. S. 

1 Cal.. 

254 

D. A . 

51 

Fruit bark beetle, Al% College. 

469 

Division, II. S. D. A.. 

51, 

blossoms as affected by cold rains_ 

58 

52,195,441,442,443,642,643,927,966 

buds, development as affected by root 


experiments at Mustlala Expert- 


pruning, Okla. 

46 

ment Station. 

442 

of tomato, dropping, Fla. 

1054 
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Page. 

1 

Psga 

Fruit canning. 

968 

1 Fruits, orchard. (Ste Orchard fruits.) 


crop as affected by bees. 

353 i 

i packing and shipping. 

.. 768,849 

rnlture and marketing. . 

152 

poroaoeous, keeping qualities... 

.... 781 

European, injuries of Ameri- 


preservation by lime. 

.... 768 

ean scale insects. 

569 j 

small. (Sm Small fruits.) 


evaporation. 

354 1 

splitting, cause. 

. 619 

flavor as affsoted by graft. 

552 I 

stone, gumming... 

- 457 

fly« gooseberry. 

1066 

substitution of domestic for foreign. 

host plants. 

469 i 

U.S.D.A. 

.. 649,552 

notes. 470,769 ; 

Fuchsias, notes. 

_ 855 

fumigation with hydrocyanic acid ... 

771 1 

1 Fuller’s rose beetle, Mich. 

.... 168 

growing, N. Y. C>omcll. 

059 

Fungi, Alabama, new species.. 

. 518 

home canning. 

354 ! 

and phanerogams, relation between 


industry in the United States, 17. S. 

D.A. 541), 652 

list for planting in Colorado. 152 

marketing, Oreg. 253 

medicinal value as food. 4S1 

liackfng, Oreg. 353 

picking, Oreg. 353 

protection against parasitic fungi.... 562 

pulping. 758 

rot of cherries, N. T. State. 265 

scoring. 355 

setting, conditions affecting. 757 

tender, export. 353 

thinning. 46,152,354 

N.Y. State. 254 

U.S.D.A. 197 

trw' bark beetle. 166 

remedies, U. S. D. A.. 460 

culture, handbook. 152 

manual. 48 

principles. 757 

trees, comparison of eastern and west 

ern grown, Wyo. 44 

diseases as affected by weather. 365 

evaporation of water from 

twigs. 152 

grafting. 1044 

injurious effect of dendroleno, 

N.Y. State. 269 

injury by freeze, Wash. .550 

during winter of 1805- 

1896, N.Y. State. 251 

insect and fungus diseases .... 871 

leaf diseases. 1057 

manurial requirements. 757 

pruning, Ark. 1044 

root pruning, Ga. 1040 

water content. 757 

worm, notes. 569 

Fruits, Ala. Canebrake. 854 

American, exclusion from Germany. 109 

bush. 756 

dri(d, analyses, Cal. 255 

food value. 1089 

for planting in Wyoming. 44 

growth OB hardpan, Cal. 254 

in British Columbia, Can... 854 

Hicbigan. 152 

ihdigenoos to Queensland. 355 

native. 48 

evolution. 853 

of the Tropics. 152 


evolution of organs. 929 

appearance of sex. 23 

as affected by ethereal oils.^ 929 

light. 1013 

cell walls. 417 

conception of species. 418 

edible, analyses. 370,878 

ash analyses. 878 

digestibility. 877,378 

effect on autumn coloration of foliage 1050 

fruitfulness of host. 1049 

starch distribution. 923 

formation of diastase. 417 

hetercBcions, cnlture eximriments... 156 

immunizing host plants. 1050 

injurious, Can. 203 

in Russia. 2G;> 

nature and treatment. Cal. 207 

new species. 57,725 

Can. 272 

nitrogenous coloring material. 23 

on wheat. 561 

parasitic. 1067 

as affected by weather. 858 

of cultivated plants. 266 

Rupsian forest 11 * 668 .... 266 

trees. 266 

rust. 455 

utilization of rubidium salts. 417 

variation dno to medium. 613 

Fungicides— 

adherence. 1056 

experiments, Con. 870 

new copper. 156 

preparation. 373,562,1051 

Nans. 370 

N.J. 448 

and use. i69,267,866 

Cal.267 

Can... 273 

Conn. State T. 60 

Ind. 157 

Mass. Hatch. 457 

Mich. 169,470 

N.Y. Cornell. 455 

Utoh. 661 

Fungus attacks of variegated plants. 69 

cultures fpr destroying locusts.... 1077 

disease of apples, treatment, Conn. 

State.. 261 

AmndodofuaB.. 866 

grapevines. 971 
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ITuiii^tia fllMAM ol' hollyhocks. 455 

maise In Java. 56 

San Jos6 scale, Fla. 971 

scarlet clover, X. J. 446 

^ white pine. 57 

diseases,bibliography, Conn. State. 267 

of economic plants of 

India. 266 

rtora of Brie cheese. 388 

foes of the farmer. 457 

parasite, new, of barley. 436 

spores, germination as aifeeted h\ 

aqueous solutions. 857 

wood-destroying. 415 

Furfnr<»l, formation from eellulose. 407,412 

stare'll and deriva¬ 
tives . 412 

Fusarium disease of potatoes. 266 

Futarium niveumt notes, Conn. State. 262 

FvMrlailium dfndritit'inn . notes. 1057 

Y. Cornell 431 

Pa. 1042 

eriobotrycf, notes. 764 

/agopyri,n. sp.,attacking buck¬ 
wheat . 155 

pyrinttin, notes. 1057 

(Vadtly larvte of cattle, development. 167 

(lalactose, chemical structure. 116 

determination by Fehling's solu¬ 
tion. 117 

Galfnteflla eavicollii^ notes. 1067 

Mich. 766 

luteola, notes. 060,1066,1067 

(laliiun, revision of species. 416 

Gall, immunising power in rinderpest. 91 

hmse, i>oplar-leaf, Nev. 164 

spruce. 169 

making inseots. 68 

mite spruce, U. S. D. A. 1059 

Qalleta, notes, U. S. D. A. 348 

Galls, underground, of beets and crucifers. 972 

Game, determination of age. 584 

Gano apple, history... 757 

Gapes in ohiokeus, U. S. D. A. 698 

I>onltry, cause, Ky. 393 

Garbage, ash analyses, Can. 2*32 

crematory ashes, analyses, Mass. 

Hatch . 428 

fertilizers, analyses. 834 

Conn. State.. 230 

N.J. 426 

Garden and orchard, chemical fertilizers... 853 

crops as affected by drought and 

ahade, X. J. 486,449 

inseots affboting, Iowa. 271 

malihag, suggestions for utilizing 

homegrooi^. 50 

shrubs, notes. Gal. 254 

t'egetables, ooltoro. 439 

Gardening, market. 151 

Tegetabie, rotations. 151 

Gardens, ornamental. 855 

systems and types in ornamen¬ 
tation . 168 

Garget in milch cows, nature and treatmen t; 

K.J. 494 


Paga 


Cias, formation in pancreatic digestion. 81 

new, in the atmosphere. 412 

IJ.S.D.A. 3^5 

jiressure, regulator. 315 

Gases and vapors, effect on plants. 822 

effect on transpiration of plante. 825 

Gastric digestion products, analyses. 281 

Gastro-enteritis in cattle. 597 

intestinal catarrh ef animals, Ala. 

Canebrake. 698 

GecMc, breeding, R.I.;. 992 

crossing, R.I. 990 

growth of different breeds, R. 1. 991 

loss of weight in dressing, R. 1. 991 

septioirmia. 497 

weight of eggs from different breeds, 

R. 1. 990 

Gelatin analysis, use of formic aldehyde... 716 

in gums and food materials, deter¬ 
mination. 821 

ittlechxa pisdpeUia, notes, Fla. 1060 

GeUentium »emj>frv%ren», notes, TT. S. D. A . 516 

Geologist, rei>ort, Xebr. 207 

(teometrina, new genera and species of 

North America. 372 

Gt-orgia College notes... 199 

Station, bulletins... 188,139,149,160,1040 

notes. 99,199,1099 

Gcotropic moveiuents of plants. 321 

Geranium disease, Mass. Hatch. 648 

Geraniums, varieties, Can. 253 

Gerber method for determination of fat in 
cream, butter, and 

cheese. 00 

estimation of fat in con 

densed milk. 492 

German 31eteoroIogical Society, meeting, 

U.S.D.A. 325 

millet, notes, S. Dak. 629 

itcniiiiiation and fertilization, winter. 23 

as affected by depth of plant¬ 
ing, Mich.... 146 
formic alde¬ 
hyde . 320 

decomposition of protein dur¬ 
ing . 928 

induence of X-rays... 358 

of HMiidial spores .. - *. 612 

barley. 417 

beans as affected by nitrate 

of soda. Can. 846 

beet seed as affected by 

alkali salts, Colo. 745 

beet seed as affseted by ^ 
varying amounts of wa¬ 
ter, Wls. 759 

fdngus spores as affboted 
by aqueous solutions.... 857 

grain as affected by immer¬ 
sion in water.859 

hard seeds as aifiieted ty 

sulphurio acid. 54 

old and ftreab seed. ..967 

olive seeds as affected by 
teroperatnre of water— 859 
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EXPERIMENT STATION RECORD. 


Page. ' 

G^ennlnatlon of peas as affeotod by nitrate 

of soda, Can. 840 

rice seed as affeoted by dif* i 
ferent amounts of water. 1006 
seeds as affected by different j 

salts, Wyo. 1026 

as affected by ether.. 1048 
production of heat... 358 


summer, of spores of truffles .. 23 ! 

G^rms from machine-drawn milk, effect on j 

butter, Gan.J. 291 j 

Qetianose, decomposition by soluble fer¬ 
ments . 123 I 

Oidpea acooio, ash analyses. 20 | 

Giltiflowers, notes. 440 j 

Ginger, culture in Jamaica. 546 ; 

Oinhgo bUdba, fecundation and embryology. 825 

Ginseng, American, C. S. D. A. 47 j 

analyses, Ky. 058 j 

culture in Kentucky. 958 | 

Pennsylvania. 440 , 

Gladding method for phosphoric acid. 314 ! 

Gladiolus, improvement. 153 

Glanders in horses, Iowa. 296 | 

mallein for diagnosing. 893 j 

notes, Kebr. 296 

prevention. 893 

symptoms and treatment. 506 

OUtoaporium ela>itie€B,uoto% . 266 i 

juglandia, notes. Mass. Hatch. 649 | 

IcBticolor, treatment. 562 | 

UndemtUftianum, notes. 155 , 

nervUequwn^ notes, Mass. 

Hatch. 649 i 

notes, N. Y. i 

State.. 260 j 

pJiomoidetf notes, N. J. 445 | 

violca, notes, X. J... 449 | 

Glover scale, Ga. 160 

Glucose as affected by neutral salts. 313 < 

determination by Fehling’s solu¬ 
tion . 117 : 

manufacture, statistics. 898 

Glncoses, commercial analysis. 96 

Glntamin, occurrence in plants. 116 

Gluten, content of cereals, constitution. 79 ! 

feed, analyses, Conn. State. 276 

Conn. Storrs. 678 ' 

Mass. Hatch. 474 

fresh, effect on old flour. 884 

in wheat, distribution. 779 

meal, anidyses. Conn. Storrs. 678 

Mass. Hatch. 474 

Glycerin in wax, determination. 315 

Glycollic acid in eugar cane. 919 

Onephopai^artooarpa^ injury to horses. 725 

CS’nomia fodatieoZa, notes. 725 , 

Goats, digestion experiments, K. C. 348 . 

foot and mouth disease. 694 ' 

milk and colostrum. 383 I 

parasites, XT. S. D. A. 570 | 

00 $$ pulverxtlentua^ notes. ^ . 168 

Golden mayberry, notes, Wis. 757 

Gooseberries attacked by JSendersoniagroi- 

iularim^msp . 155 




Gooseberries, hybrid, culture experiments, 

Iowa. 47 

notes, Wis. 757 

varieties. Can. 258,848 

Mass. Hatch. 436 

Mich. 49 

N. Y. State. 255 

Gooseberry-flmit fly, notes. 1066 

worm. Wash. 869 

fungus. 561 

mildew, Can... 860 

treatment, Utali. 661 

Oortyna nitela, notes. Me. 871 

Qoiiyparia ulmt, notes. 569 

Nev. 164 

Goumi, notes. La.* 647 

Graft, effect on flavor of fruit. 552 

Grafting apple trees. 1.51 

U. S. D. A. 397 

cherries. 355 

fniit trees. 1044 

grapevines. 758 

plums. 355 

potatoes. 432 

stocks for peaches, Kans. 352 

plums, Kans. 351 

tea n^ses. 855 

Grain aphis. 164 

S. Dak... 460 

cracked vs. ground, for chickens, 

Mich. 580 

cultivation of drilled. 148 

eating birds, TJ. S. D. A. 521 

elevator, experimental. 697 

ftrtilizer requirements. 750 

for lambs before and after weaning, 

Wis. 774,775 

germination as affected by immersion 

in water..*. 250 

lodging. 340,947 

mixtures, tests, Cgn. 240 

plant louse. Can. 866 

rust, investigations.316,455,653 

symbiotic mycoplasmio theory . 864 

seeding at different rates 1. 843 

8muts,causeandprevention,U.S.D.A. 154 

sorting. 245 

sport varieties. 750 

stooling, Wyo. 947 

storing in different countries .... 349 

vs. oil cake for sheep. 085 

Grains, winter, as affected by low tempera¬ 
ture. 635 

OraUina austreUit, notes. 93 

picata^ notes. 03 

Grama, black, IT. S. D. A. 147,343 

blne,n.S.D.A. 147,343 

side oats, U. S. D. A. 147,348 

Graminem, stmoture of ft’uit. 735 

use of awns. 718 

Grana cheese, manufacture. 493 

Grandpa’s beard grass, notes, U. S. D. A.... 843 

Grape anthraonose, treatment.. 156 

cane borer, notes, Mich. 766 

gall maker, notee .. 1076 
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. Pago. 

Grape dlaeaae, Can. 860 

at Sorrento. 59 

in Baden. 69 

Germany. 865 

prevention. 60 

diseaRes and injnriea m affected by 

fertilizera. 457 

Juice, preaervatioD, Can. 89G 

U.S.D.A. 397 

mildew, treatment. 864,365 

Utah. 661 

ofdlum. 50 

treatment. 156 

root worm, U. S. D. A. 63 

roots, Wis. 720 

rot, treatment. 762 

scale, Tcnn. 768 

stocks for grafting. 355 

thrip. 165 

Grii) ICS, analyses. 754 

as affected by Exobasiditim vitU.. - 59 

fertilizers. 59 

bacterial disease. 59 | 

gnmmosis. 224 

black rot. 59,456,862,971 

in France. 60 

seiontidc name. 59 | 

treatment. 00 j 

botany. 640 ] 

co]ii»er poisoning. 562 | 

crossing. 355,640 

culture, Ind. 1043 

in the Caucasus. 355 

Kussia. 255 

Vermont. 440 

hybrid, notes, Kans. 351 

hybridizing. 150 

injuries in Germany. 763 

insects affecting, tJ. S. D. A. 168 

irrigation. 152 

notes, La. 547 

production of hybrids. 355 

pruning. 355,440 

self-lertillty. 355 

sterility. 152 

summer irrigation. 854 I 

tuberculosis. 858 ; 

varieties. Cal. 255 

Ind. 1043 ; 

Mass. Hatch. 436 | 

Mich. 48 ; 

Miss. 48,49 ; 

N.Y. State. 254 

Okla. 46 

Vt. 440 : 

Grapevine colaspis, U. S. D. A. 61 ! 

cuttings, ash analyses. Can. 232 ' 

diseases. 971 i 

flea-beetle. Conn. State. 273 | 

N.Y. Cornell. 1073 

insect enemies. 373 

mesqnite, notes, U. S. D. A. 343 

Grapevines as affected by lightning. 1058 

grafting. 758 j 

green manuring. 963 j 


Paga 


Grapevines, injection of fungicide and fertl- 

llzer. 758 

necrosis. 859 

root disease. 166 

training. 963 

Grapholitha sehittaeana, notes. 570,709 

U.S.D.A.. 670 

Oraphopg mareatntua, notes, U. S. D. A_ 66 

Qrapta satyrwt, notes, Nev. 164 

Grass and clover mixtures for meadows ... 847 

culture for seed. .'U8 

fertilizer experiments. 848 

land, seeding. 348,432 

U. S. D. A. 379 

mixtures for meadows. 4‘J, 432 

seeding at different rates, Can. 836 

without a nurse crop, N. J .. 431 

Grasses, American. 618 

and forage plants, Tex. 838 

clovers, and forage crops, Ind. 236 

cnltnre experiments, Okla. 340 

Wash. 736 

on ranges, U. 
S.D.A.... 1006 

in Iceland. 

digestibility. 1082 

economic, U. S. D. A. 718 

new, U. S. D. A. 515 

of Central Texas, U. S. D. A. 342 

Kastem Pocky Mountain 

pon, U.S.D.A. 541 

West Australia. 416 

on moor soils in Prussia, experi¬ 
ments . 1013 

production of new types. 927 

relation of different parts. 1083 

varieties, Can. 238,836 

Mass. Hatch. 627 

(trasslioppers, bacterial disease, Nebr. 273 

collecting in New Hamp¬ 
shire, U. S. D. A. 571 

in delta of tbo Danube. 273 

notes. Can . 

Fla.. 

Mich. 169,766 

parasites. 164 

poisoning in Natal, U.S.D.A. 571 

remedies, Idaho. 765 

Gravel and sand in digestive tract of fowls. 677 

Gray blister beetle. 164 

Groat Lakes, periodic fluctuation,U. S. D. A. 826 

rainfall and outflo W|U. S. D. A. 325 

Greedy scale, notes. 569 

Gieen arsenite for cottonwood-leaf beetle, 

N.Y. State.•.. 467 

fodders, change in composition at 
different periods of vegetation.... 430 

Gage group of plums. 753 

June beetle, U. S. D. A.,. 569 

manuring. 638,881,956 

and fallowing on heavy 

soils. 956 

crops, analyses. 

for. 348 

Can. 845 
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EXPERIMENT STATION RECORD. 


Page, j 

Green niHnuring, orops for, B. I. 886 

grapevines. 963 

orange bug, notes. 769 

plant bug, U. S. D. A. 671 

Greenhouse walls, construction. 1045 

Greenhouses, construction. 758 

heating. 641 

management. 50 

Hubwatering. 854 

Iml. 264 

IT.S. D. A. 307 

Greenwich noon, TJ. S. D. A. 124 

Orindelia aquarrota, notes, IT. S. 1). A. 348 

Ground bone, analyses, Mass. Hatch. 428 

N.J. 1031 

dab, analyses, Mass. llst<-]i. 428 

N.J. 1031 

grain for chicks, U. S. 1). A. 898 

nuts, culture In Jaiuaii-a. 1039 

plum, culture, XT. 8. D. A. r>42 

nott%U.S.D. A. 343 

squirrel, investigalions, Wash. 727 

tobacco stems, uiinl,v.HeM, Mass. 

Hatch. 12H 

Growth rings, annual, of f rocs. 417 

Grubs, white.... 165 

Fla. 369 

remedies. U>64 

ii nn^oeharia 4-lineatti,, notes. 168 

Guano, analyses. Cal. 235 

Conn. State. 2;{0 

Mass. Hatch. 623 

bat, analyses. 1034 

K.J. 1031 

Peruvian, deposits. 1034 

trade ill Peru. 136 

Guavas, notes, Cal. 2.54 

Gnernsey cow, test, Wls. 782 

Guinea grass, analyses. 1089 

Gum disease of peaches, treatment, M icii... 164 

flow of sereh disease of sugar cone ... 764 

•production on cannas. 59 

weed, notes, U. S. D. A. 343 

Gumming of stone fruits.3.55,457 

Giimmosis of medlars. 59 

sugarcane. thj 

Gums and food materials, detoriiiinntioii of 

gelatin. 821 

Gnnaninpil, notes, U. 8. D, A. 343 

(hiHerrezia aaroihroa mUroeephala, notes, 

U.S.D.A. :W3 

Qymnocladua dioiea, notes, U. S. 1). A. 516 

Oymnonyehina appendieulatiu,noiea . 809 

Can.... 866 

Gymnospermsi androecium. 416 , 

origin and seed habit. 418 j 

Oymrioaporangium elavipaa, notes, Mass. I 

Hatch. 648 { 

moero/ms, experiments. 865 
notes, Pa.... 1042 

Gypsum, analyses. Cal. 235 

as a corrective of alkali, Cal. 235 

fertilizer for clover. 1037 

effect on alkali soils, Cal. 225 

Gypsy moth, digestion. 566 ; 


PW. 

Gypsy moth, extermination, U. S. D. A. 1061 

in America, IT. S. D. A. 370 

Massaohnsetts, extenuina- 

tion. 570 

Ilabrolepia dalmanni, notes, IT. S. D. A. 1058 

lladena areHoa, notes. 167 

Ilailmella lasvigata, notes. 770 

subjuncta, notes. 770 

Hicmntozoan infection of birds. 497 

Hahn’s handbook of climatology, U. S. D. A. 419 

Hall, injury to wheat and barley. 847 

Hailstorm in Missouri, U. S. D. A. 419 

Hailstorms, extraordinary. 1020 

Hair worm, Ohio. 594 

Hair 3 >^-flowcred panic gi'asB, notes,U. S. D. A. 348 

vetch, cnlture experiments, Cal. 244 

Nebr.... 430 

inoculation experiments, Ala. 

College. 837 

notes, Miss. 547 

Hall grass, notes, IT. S. D. A. :u:i 

Halophytes, metabolism and structure. 321 

transpiration. 23 

UaUica(Graptodera) ehalybea, notes, Conn. 

State. 273 

ujnita, notes, Fla. 360 

nigritula, notes. 769 

punetipennia, notes, C. S. 1). A. 65 

ffamamelia virginiana, notes, F. S. D. A_ o:j 

Hnndbmik for apprentices on large estates. 08 

of aviculture. 83 

fruit-tree culture. 152 

oil analysis. 821 

Harlequin cabbage bug, notes, N. J. 457 

U.S.D. A . 571 

Harrowing and plowiug for squash bon‘r, 

N.y. State. 270 

“Hartsalz,” agricultural value. 427 

Hawk moth, implar, Nev. 164 

Hay, analyses. 678 

Conn. StoiTS. 678 

N.J. 474 

as afl’ected by lime, Md. 638 

clover, analyses, Mass. Hatch. 1033 

rompositiou as affected by maturity, 

Can. 274 

crop of Groat Britain. 98 

digestibility. Me. 880 

effect of oats as a cover crop. 340 

fertilizer experiments. 839 

from barley. Cal. 245 

guinea grass, preparation. 245 

salt marsh, U. S. D. A. 098 

spontaneou s combustion. 880 

Haymaking, Scandinavian method. 482 

Haze, in Russia, cause. 827 

Hazlenuts, culture. 856 

notes, Mioh. 49 

Head-cheese, analyses, Conn. State. 281 

Heat, arti%ial, in wintering bees, Can. 268 

effect on flavor and color of honey, 

Mioh.:. 157 

evolved by soils when moistened as a 
means of Judging their physioal 
properties. 423 
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Heating greenhouseH. 641 1 

laboratory apparatuH by r4irbur- 

eted air. 1005 j 

“ Heavy feed,” analyeee, Can. 876 , 

Hedymrvm coronarium, notes. 48 

organs from root H. 013 , 

ITttleniwa autumnaU^ notes, U. S. D. A. 516 | 

rMuint/ru/rammu«, insect injury. 273 | 

note8,U.S.D. A. 343 | 

tuberotuSf notes, IJ. S. D. A. 343 j 

Helicohasidium sp., notes. 865 , 

lleliothis armigera, notes, ITla. 1069 | 

Nev. 164 

IT. S. D. A. 62 i 


Hellebore, American false, notes, IT. S. 1). A. 

Hellebores, crossing. 

Ilelminthotporium graminmm <ni wint»‘r 

rye. 

iberidig, notes. 

locoasptVunm, notes, 

Y. State. 

lunaricF^ notes. 

Hematite, analyses, Wash. 

lietmrohiug alternans, parasitic on wbite- 

pine Chernies. 

Honiieellulose, dctennination. 

Hemileia vagtatrix, notes, U. S. D. A. 

H'oodii as a cause of leaf diseaso 

of coiTeo. 

Hemlock bark, ash analyses. 

Oregon water, notes, U. S. 1). A... 

poison, notes, U. S. 1). A. 

water, notes, U. S. D. A. 

Hemp cultnre, Oreg. 

in Europe, U. S. I). A. 

seed cake, digestibility.. — 

production iu Kussia. 

Hendersonia grotardarice, ii. sp., attacking 

gooseberries. 

Herbivora, susceptibility to foot and month 

disease. 

Heron, white fronted... 

Herpes in horses. 

Hessian fly. 

In Sweden.. 

notes, Md. 

Mich. 

N.J. 

U.S.D.A. 


516 I 
I5:j i 

I 

155 

562 

261) ! 
562 ' 
716 

1065 I 
606 
560 


:>» 

2l« 

516 

616 

516 

035 

737 

1083 

244 


1 


4i>6 

93 

497 

164 

509 

872 

189 

457 

1074 


on timothy. 769 

remedies, IT. S. 1). A. 1076 I 

Iffterocampa manteo on oak, IT. S. H, A — 570 

Jletm'odera radicieola^ notes. 562 j 

Fla. 1054 

Hass. Hati'b... 1055 

Mich. 168 j 

on grape roots. 765 i 

roots of Corylua \ 

aveUana . 156 

fo^osAtii, notes. 165,562 

HetaroapoHum eehinulatum^ notes. 267 

gracUe, affecting iris. Can .. 

Hibernia notes.. —.. 167 

Hibiaeua frionum, notes, Mioh. 121 

Hickory, ash analyses, Can. 232 


Page. 

Hickory borer, notes. 1066 

llieoria ovata, notes. 416 

Hieraeium praealtum^ notes, Me. 820 

Hilaria cenchroidea^ notes, U. S. D. A. 147,343 

mutiea, notes, U. S. D. A. 147,343 

Hippodamia glaeialia, notes, IT. S. I). A- 670 

Uiapella wakkeri, notes. 661 

H. O. fH^, analyses, K. J. 474 

Hoffmanaeggia atricta, notes, IT. S. I). A. 343 

Hog cholera, Ind. 296 

Iowa. 296 

Micb. 596 

S. C. 396 

bacillus, identiflcation . 496 

iu Idaho, U. S. I). A. 998 

moc'ulation. 496 

notes, Nebr. 296 

prevention. 893 

serum, preparation and eflect. 496 

mit, notes, T. S. D. A. 343 

Hogs, atrongylua paradoxua in. 95 

Hwill-fed as alfeoteil by powdered 

soap, A. Y. Cornell. 694 

wandering trichina iu. 95 

Jloletta lanatua, notes. Cal. 244 

Hollow stem of tomatoes, Fla. 1054 

Hollyhock bug, Mich. 168 

butterfly, Nev. 164 

fiiiigus disease, notes. 455 

leaf Bput>treatment,N.J . 448 

rust, notes, N.J. 448 

Hmiie grounds, improvement. 855 

mixed fertillsters, U. S. D. A. 698 

mixing of fertilizers, Conn. State_ 320 

Mass. Hatch .. 623 

N.J. 10.31 

Ohio. 532 

W. Ya. 136 

Homology of members of the plant body... 519 

Honey, analyses, Conn. Statu. 281 

as affected by removal of stores in 

brood chamber, Can.w..» 267 

<’.audied, apparatus for extraction, 

Mich. 157 

comb production, Can. 267 

flavor and color as affected by heat, 

Mich. 157 

production. 469 

Honeybee, history. 768 

Honeybees, poison. 765 

Hoof, analyses, Conn. State. 230 

and mouth disease, investigation. 094 

Hop refuse, analy ses, Mass. Hate h. 1033 

Hoploaia nubUa, notes. 108 

Hops, cnlture. 955 

Nev. 147 

drying by fire beat. 955 

essential oil. 413 

mildew. 974 

Hopvine butterfly, Nev. 164 

Hordeum jvbatum^ notes, Cal. 244 

Horehound, notes, Idaho.. 7^ 

Horn, analyses. Conn. State. 2M 

flies, notes, Vt. 450 

worm, remedies, Fla. 1008 
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EXPERIMENT STATION RECORD. 


Page. 


Horntaila, olassifloation. 374 

host plants. 869 

Horse, anatomical preparal ion. 896 

ami zebra, crossing. 679 

bean, proteids, Conn. State. 214,219 

breeding, in Austria-II angary. 83 

chestnut disease caused hy PhylUm- 
tietatphceropnoidea, N.Y.State... 260 

hygiene. 83 

radish, culture, U. S. D. A. 151 

floa-beetle, U. S. D. A. 01 

leaf disease, N. Y. State. 260 

raising in Argentina. 282 

Denmark. 781 

topographical anatomy. 194 

Horses, actinomycosis. 496 

anchylosis. 896 

ankylostomiasis. 497 

aphtha. 497 

cerebro-spinal disease. 896 

meuiugitis, Md. 394 

charcoal for indigestion. 794 

development. 83 

digestion experiments. 379,1083 

Md. 75 

duration of life and nsefulnesH. 781 

feeding exporimenis. 772,778 

and watering. 184 

food value of kola. 181 

herpes. 497 

metabolism experiments. 496.1083 

Md. 70 

pulmonary tuberculosis. 694 

systematic feeding as a preventive 

of disease. 694 

tuberculosis. 495 

typhoid alTections. 192 

Horticultural department, report, X. Dak .. 3.53 

directory and yearbook for 

1898 . 49 

nomenclature, notes. 354 

work at New Jersey Stations. 433 

Southern California 
Substation, Cal.... 254 

Horticulture, abstracts of articles. 44, 

148,246,350,547,636,751,848,956,1040 
and forestry in Sweden, Den¬ 
mark, Germany, and Aus¬ 
tria. 757 

as related to selection. 153,354 

in Europe. 853 

Japan. 1044 

Manitoba, Can. 853 

Northwest Territories, 

Can. 853 

use of fertilizers. 3.53 

llurticnlturist, report, Can. 252,848,853 

FU. 962 

Idaho. 749 

Ind. 254 

Mass. Hatoh. 639 

Mich. 151 

Nebr. 297 

N.Y. Cornell. 697 

N. Y. State. 254 


Paga 


Horticnlturists, education. 151 

Hotlicds and cold frames, construction and 

use, Kans. 148 

Hot-water treatment— 

for barley smut. 156 

Md. 633 

I oat smnt, Ala. College. 740 

' wheat smut, Can. 267,633 

! Idaho. 559 

I House-crab spiderdestroying files,17.S.D.A. 670 

flie8,IT.S.D.A. 654 

fly,notes,U.S.D.A. 568 

' Humic acid in peat, nifrogeuous products 

accompanying. 424 

1 Humidity, comparison of different lo<mli- 4 

tie8,D.S.D.A. 524 

1 Humus aoids, effect on geriniuntioii of ee- 

j reals. 645 

as affected by lime. 1022 

composition. 830 

ill soils, IT. S. D. A. 397 

soils, experiments, iVis. 728 

I Hungarian brome grass, culture experi- 

I meut8,Cal. 244,245 

millet, notes, S. Dak. 629 

H iirrah grass, notes, U. S. D. A. 343 

HniTicanes of the West Indies. 327 

HyalopteruH pruni, notes, N, Y. State. 467 

U.S.D.A. 65 

I Hybridization for prevention of plant dis- 

I ease. 457 

I Hybridizing grapes. 150 

Hybrid.^, caryoph;^ llaceous. 519 

new, from Rosa wiehuraiana .... 153 

I utilization in plant breeding, U. S. 

! D.A. 616 

■ Hydmnn hnbricatum, notes, U. S. I). A. 651 

repandum, notes, D. S. D. A. 551 

Hydrceda marginidens, notes, U. S. D. A- 66 

! Hydraulic cement for peach borers, X. J ... 657 

Hydrocampa cannot, notes, P'la. 658 

Hydrocyanic acid— 

as an insecticide. 470 

function in plants. 929 

for fumigating fruit. 771 

greenhouses. 771 

U.S.D.A.. 1076 

gas as an insecticide, U. S. D. A. 64 

for San JosO scale, Ga. 160 

Md.8fl8 

IJ.S.D.A. 1050 

in plants. 223 

Hydrogen generator... 21 

' peroxid for testing pasteurized 

milk. 384 

I Hydrotecbnical works near Siberian rail- 

I way. 397 

I Hygiene and sanitation, manual. 584 

' of the horse. 83 

j Hygrometer, crude, U. S. D. A. 1018 

Hygromotry, methods. 1030 

HyUnnus henscheli, u. sp., notes. 168 

trifolU, notes. 164 

Hylurguspinip$rdatJiote»tV.H,D.A . 65 

Hymenoptera, head formation. 9^ 
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, Pageii i 

Hymenoptera, of Italy. 167 I 

paraHitic, new speciuH. 170 

Uyperetit nyttaria, noteH. lOg 

Hypericum, notes.. r>52 

ITyphantria cunea, notes. 167 

Uypholoma appendicvlatum, notes, U. S. 

H.A. .'»5l 

Hypocrta sa echari, notes. 57 

Bypoderma bovii, notes. 568 

2in«ata, notes. 568 

Hypomycet thiryanus, parasitic on Lactariun 

torminoHUt . 1057 

vuilleminianui pMmiiic uu Lac- 

tariug deleiosut . 1057 

Hyjfonomeuta padi, notes, T. S. D. A. 65 

variabilis, notes, V. S. D. A .. 65 

Icolaud, progress In. 98 

Icrrya purchasi, notes. 374, 560.769 

r.S.D.A. 571 

remedies, U. S. I). A. 1062 

Ichneumon dies, notes. 768 

Ichthyological work of Russian Society of 
Acclimatization of Animals and Plants .. 321 

leones fungorum, notes. 416 

Idaho cofl’ce pea, analyses, Ind. 275 

College, notes. 299 

vStiil ion, bulletins. 559, 

617,630,749, 760,763,765,797 

(iuancial statement. 797 

notes. 299,499,899 

rejicrt. 707 

University, notes. 499,899 

Illinois Station, bulletins_ 142,540,752,781,844 

notes. 99,299,899,1099 

University, notes. 899,1099 

Imbedding seeds. 418 

Immunity, contributions to study. 497 

Imperial Moscow Society of Agriculture... 298 

Imported elm-bark louse, Nev. 164 

Incubator tests, N. C. 1088 

Jneurvaria acerifoliella, notes. 168 

Index to authors and publications of F. S. 
Department of Agriculture, 1841-1897 — 298 

India-rubber plant, history. 825 

Indian soils, composition. 421 

white wax scale, notes. 769 

Indiana Station, bulletins. 143,157, 

176,674,677,693, 843,1042,1043 

notes. 190,299,899 

report. 236, 

254,263,275,280,296,297 

Indigo oarmin for testing fresh milk. 90 

Infection, threefold. 193 

Injector for benzin and carbon blaulphid... 156 

Inoculation for hog cholera. 496 | 

leguminous plants. 825 | 

plant disease. 457 ; 

root tubercles. 119 

tuberculosis. 94 

of the soil. 136,731 

protective. 192 

Insect and fungus diseases of fruit trees — 871 

attractiou to flowers.68,166 

boring into lead, U. S. D. A. 571 

enemies of forests of Russia... 873 


Page. 

Insect fertilization of iiiuskmelous, F. S. 

D. A.. 1060 

larva*, studies. 107 

pests. 374 

importation, U. S. D. A. 570 

trap, description, U, S. D. A. 65 

visitors of flowers. 519 

luseotary, description. 1076 

Insecticides— 

analyses, N. Y. Cornell. 568 

effect. 571 

experiments. 567 

Cun. 870 

notes, U. S. D. A. 1001 

jireparatioii. 373,662 

Kaus. 370 

and use . 169,36(5,470,770 

Cal. 267 

Can. 273 

Conn. State. 374 

Ind. 157 

Mass. Hatch. 457 

Mich. 169,470 

N.Y. Cornell. 455 

U.S.D.A. 63,661 

Utah. 661 

use. 1067 

Insectivorous mammals of Canada. 25 

Insects affecting asparagus, U. S. D. A. 570 

cereals. 164 

citrus trees. 769 

cranberries. 569 

fodder crops... 164 

garden crops, Iowa. 271 

grapes, U. S. D. A. 168 

grapevines. 373 

meadows and lawns. 168 

mushrooms, Mich. 169 

niirserystock, N. Y. State. 269, 

440 

orchard trees, Iowa. 272 

orchards, Kans. 360 

Utah. 661 

rout crops. 165 

roses. 373,469 

shade trees, Iowa. 272 

strawberries, Ala. College 552 

Fla. 367 

sugar cane. 975 

tobacco, Fla. 1068 

vegetables. 165 

and plant diseases, law for suppres¬ 
sion, Md. 662 

beneficial. 768 

acclimatization. 1076 

fertilization of flowers, Kans. 647 

flying mechanism. 976 

gall-maklDg. 68 

ii^urious and nsefbl of Java. 168,469 

hibernation as affected by 
temperatnre,U.S. D. A. 61 

In Colorado. 770 

U.S.D.A.... 65 

England. 165 

Finland. 168,768 
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Inseota ixvjuriouR, m Florida. 072 

Iowa. 271 

Maine. 871 

Maryland, U.S.D.A. 65,1061 

Michigan. 168 

Nevada. 163 

. Now Hamx>8hiro. 459 

New Jersey. 457 

New York. 268 

U. S. 1). A.. 1058 
Norway,U.S.D.A.... 65 

Ohio, U. S. D. A. 62,1061 

Ontario. 164,167,272 

Sonth Africa, i:. S. T). A 61 
Sweden.IT.S. 1). A .... . 65 

Vermont. 459 

legislation, V. S. D. A_ 375 

nature and trcnf nient, (’al 267 

remedies. 165 

to iViiitH, handbook. 768 

lantern trap. 661 

list of common names, U. S. 1). A... 1061 

on Mount Fugi. 1076 

relation to plants. 769 

scale, useful, IT. S. 11. A. 62 

soil treatment. 660 

structure and classidcation. 373 

transmission of alcoholic ferments 123 
underground, raetho<l of studying.. 769 

vernacular names, XT. S. D. A. 61 

Inspection of dairies, Ala. College. 892 

feeding stuffs. 1089 

Mo. 836 

fertilisers, Mass. Hatch. 623 

Me. 337,734,835 

Mich. 136 

N. C. 732 

N. H. 36 

II. 1. 734,919 

S. C. 624 

V'. Va. 136 

meat. 481 

milk, Ala. College. 892 

nurseries, W. Va. 1068 

Institute of hygiene of Padua, publications. 780 

Instruction for Weather Bureau observers, 

U. S. D. A. 1020 

Insulating materials, tests. 796 

Insurance against drought, U. S. D. A. 325 

International aeronautical conference, U. S. 

D. A. 325 

Congress of Applied Chemis¬ 
try . 919 

meteorological symbola, TJ. S. 

D.A. 419 

Veterinary Congress. 700 

Imlin fat, transmission in the body. 389 

in saline waters, determination. 315 

Xola latioboli^ notes. 1057 

Iowa College, notes. 199,299,1000 

geological survey, report. 130 

Station, bulletins. 22, 

27,47,54,58,6$, 89,98,241,646,1048 
notes. 199,600,799,1000 


report. 252,257,259,263,271,296,297 


Page. 

Ips/ofotaeu#, notes, Mioh. 160 

Irises, bulbous, culture. 641 

Iron and iron ores, determination of phos- 

j phorus. 814 

for ohlorosis .*. 764 

ore, analyses, Tex. 194 

physiological function in plants. 518 

I sulphate for chlorosis. 1058 

destroying inustanls .... 760 

weetls. 1049 

Irrigation, artesian. 397 

as related to forestry. 856 

cost, Wis. 748 

experiments on- 

sugar beets. Wash. 045 

wheat, Utah. 634 

for barley, Wis. 746 

clover, Wis. 747 

1 com, Wis. 747 

grapes. 152 

peanuts. 1039 

potatoes, Wis. 747 

strawberries. 355 

N.J. 434 

sugar bc'ets, W ash. 545 

wheat. 43 

in India, America, Egypt, and 
Australia. 

New South Wales. 898 

Texas. 127 

Utah. 196 

Wyoming. 697 

investigations of IT. S. Depart¬ 
ment of Agrioulturo. 201,901 

methods. 195 

' of Helds and lawns. 697 

plants in New Jersey, desorij)- 

1 tioii, N.J. 433 

I simple met bml. 797 

I summer, for grapes. 854 

\B. subsoiling for onions, Eans.. 149 

water, automatic division. 1097 

economical nse. Cal. 017 

purifleatioA. 1031 

i-oquired per ton of dry 

matter, Wis. 748 

works, unprofitable. 697 

Irritability, contact in plants. 1013 

Isopods, notes, Mich. 168 

Jgotoma orchidearvm, notes. 769 

sp., notes. Can. 866 

Italian millet, analyses, N.J. 946 

paste. {See Macaroni.) 

Jthyoerus noveboraeen»i$i notes. 168 

j Ivy, branch, notes, U. S. D. A. 616 

I poison, notes, U. S. D. A. 516 

I Jamaica hay and timothy, comparison of 

I food value. 245 

Japan current, studies, U. S. D. A. 419 

Japanese conifers. 53 

millet, analyses, N.J. 474 

persimmons, notes. La. 547 

varieties, Ala. Col¬ 
lege . 1042 

plums, N. T. Cornell... 640 

varieties, Mass. Hatch_ 436 
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, Page. 

Japanese wheat grass, culture experiuieuts, 

Cal . 245 . 

JaM(»idea, species, Colo. 372 

Jenisaleni artichokes, analyses. 846 

culture. 846 

oxx>eriiiicnts, 

Cal. 244 

U. S. 1>. A. 197 

corn, culture experiments, Nehr. 480 

Ok la. 340 

Jessamine, false, notes, U. S. D. A. 616 

J inisou weed, notes, U. S. I). A. 616 

Joint worm, notes, Can. 866 

JubareUa danhyi^ uot<»H. 372 

n. g., notes. 372 , 

J iincus, eradication. 760 

sp., notes, U. S. D. A. 343 

June beetle, green, tr. S. D. A. 569 

Junipers of Wyoming. 53 ; 

Juniperus knightii, n. sp., notes. 53 

phaenicea^ bacterial <lisease. 972 

virginiana^ notes. 965 

Kafir corn, U. S. D. A. 197 

culture experiments, Nebr. 430 

Okla. 340 

in Florida. 847 

digestibility. Okla. 983 

2 )oisoning. 694 

Kaiiilt, analyses. Conn. State. 230 

K.J. 426,1031 

Wash. 716 

effect on potatoes. 1038 

for barley. 536 

cotton, Ala. College. 38 

potato diseases. 762 

potatoes. 848 

Kale, Jersey, culture experiments, ('ul. 245 

varieties. Cal. 245 

Can. 238 

Kalmxa angustifolia, notes, U. S. D. A. .516 

UUi/olia, notes, IT. S. D. A. .516 

Kansas College, notes. 600,799,899 

Station, bulletins.... 142,148,190,319,343, 
346, 351,359, 369,382,395,646,891 

ffnnneial statement. 196 

notes. 299.600,799,899 

report. 196 

Karj’okinesis, demonstration. 321 

Kentucky coffee tree, notes, U. .S. D. A. 516 

Station, bulletins. 336, 

337,344,365, .359,363,372. 
382, 393, 734,842,864,958 

notes. 99 

Keratitis, notes, Nebr. 296 

Kennet eaneinnulut, notes. 372 

pubeicmt, notes . 372 

Kerosene emulsion for black pesch aphis .. 66o 

onion thrips, N. Y. 

State. 270 

red spider, N. Y. 

State. 270 

white-pine Chermcf. 1060 

preparation, N. J. 458 

for mosquitoes, Idaho. 766 

San Jose scale, N.Y.ComeU. 408,975 
Va. 771 


Page. 

Kidney vetch, d igestibility. 1082 

King-devil weed, notes, Me. 826 

Kite and telephone, U. S. D. A. 419 

experiments, U. S. D. A. 1018 

at Blue Hill Observatory, 
Mass.,TT.S.D. A ...... 419 

work In Madeira, U. S. D. A. 1018 

Kites for exploration of the air. 125 

in a thunder cloud, U. S. D, A. 325 

temperature observations, U. S. D. A. 325 

Kjeldahl method for analysis of malt ex¬ 
tract. 19 

nitrogen modifica¬ 
tions . 605 

Kleiuhof-Tapiau Experiment Station and 

School, report. :{84 

Knotgrass, culture experiments, Cal. 244 

notes, U. S. D. A. 343 

Knotweed, bushy, notes, U. S. D. A. 343 

Koekia plan\folia, notes. 546 

viUosa, notes. 546 

Kohl-rabi, analyses. 839 

notes. La. 647 

Kola nut for horses.1. 181 

Kuhnislera sp., notes, IJ. S. D. A. 343 

Kuro Siro vs. Chinooks, U. S. D. A. 124 

Laboratories, lighting. 1005 

Laboratory apparatus. 20,920 

directions for beginners in bac- 

teriologj'. 520 

methods in teaching horticul¬ 
ture . 712 

records for veteiinariaos, T. S. 

D.A. 793 

Lai'.ewiugs, notes. 768 

Laehnoiterna/uMca, notes . 1064 

hirtietda, notes. 1064 

sp.. notes. 165 

U. S. I>. 1061 

spp., notes, Fla. 369 

Lachntts pint, notes. 105 

sp., notes, Nev. 164 

Tjoetariun delieiofw, notes, F. S. D. A. 551 

Lactation, effect on creaming of milk. Cau. 288 
milk production, Iowa. 89 

quality of butter, Cau. 288 
Iowa 89 

Lactioucid bacteria, efi'ect on vhcese ripen¬ 
ing. 789 

determination. 1005 

ferments, medium. 189 

in wines.:. 1017 

Lactose solutions as affected by leml. 117 

iMCtuea morstii, notes. 647 

Ladybirds, notes. 768 

Lady's slipper, notes, F. S. D. A. 516 

Lake water, temperature, U. S. D. A. 326 

Lakes, fVesh water, increase and decrease, 

F.S.D.A. 419 

Lamansky-Nobel viscometer. 413 

Lambs, fattening, Mloh. 184 

feeding experiment. 379 

Minn. 575 

Wis.... 778,774,775 
for early market, Wis. 775 
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Page. 

Lanib'H quarters, notes, U. S. D. A. 313 

Laniinitis, studies. 5U7 

Laud-grant colleges and the nnt ioiial defense 700 
relation to experiment 

stations. 712 

Landsca|)e gardening for factory homes ... 1044 

Me. 355 

Lantern trap for insects. GOl 

Larches, value. 1040 

Lard, analysis. 118 

detection of cotton-seed oil... 008 

Large homtail. 108 

Lark, magpie. 93 

mud. 93 

Larkspur, notes, U. S. D. A. 516 

poisoning sheep, Mont. 391 

Lasioderma terieome, notes, Pla. 1008 

Lasionycteris noctivagarts^notnA . 25 

Loiioptera eeralis, notes . 568 

Lasiua americantia, relation to ]>each-root 

louse. 974 

Lathotea uraina, notes. 770 

Lathyrtu fieterophyllui, analyses. 72 

lat\foliua, analyses. 72 

inaritimua, analyses. 72 

platyphyllua, analyses. 72 

tylveatriM for green manuring bar¬ 
ley, R. t . 830 

hay, analyses. Conn. 

State. 276 

notes, Oal. 245 

Laurel, broad-leaf, notes, U. S. D. A. 516 

great, notes, IT. S. D. A. 510 

narrow-leaf, notes, U. S. 1). A. 516 

Lavas of Hawaiian Islands, analyses. 527 

Lavema herellera, notes. 569 

Lawn making. 153,553 

IT.S.D.A. 5.51 

Lead, ell'ect on solutions of lactose. 117 

Leaf beetle, bean, U. S. D. A. 04 

cottonwood, N. Y. State. 209,467 

elm. 06!), 1066 

locust. 68 

blight of butternut, Mass. Hatch. 049 

celery, Conn. State. 265 

cherry as aft'oeted by sunlight 1049 

com, N. Y. State. 260 

lettuce, N. J. 446 

melons, Ohio. 362 

palms. 456 

pears, N. Y. Cornel 1. 450 

plums, Utah. 661 

roses. 59 

syoamore, Mass. Hatch. 649 

^ tomatoes, Fla. 1054 

Md. 350 

N.J. 445 

Ohio. 362 

borers, sugar-cane, in Java. 661 

crumpler, apple, Mo. 68 

curl of peaches. 156 

Can. 871 

N Ohio. 668 

Oreg. 862 

disease of rpifee. 59 


Page. 

Leaf, disease of horse-radish, N. Y. State... 


turnips, N. y. State. 260 

diseases of fruit trees. 1057 

folder, apple. Mo. 68 

footed plant bug, notes, Fla. 869 

hopper, rose, Kev.164 

water Illy, Mich. 1C8 

hoppers, American. 770 

louse, apple, Nev. 1G4 

currant, Nev. 164 

cottonwood, Nev. 164 

elm, Nev. 164 

maple, 1^^. S. I). A. 1060 

plum, Nev. 164 

miner, elm. . 

locust, U. S. D. A. 61 

on apples, U. S. D. A. 571 

timothy, notes, U. S. I). A. 1059 

tobacco. 469 

Fla. 1069 

sugar cane. 601 

roller, beau. 660 

canna. 060 

strawberry. 165 

Fla. 369 

rollers, notes,N.J. 457 

rust of oranges, Colo. 266 

strawberries, Colo. 260 

spot of alfalfa. 58,263 

apples. 763 

N. H. 453 

N. Y. State. 260 

treatment, Pa. 1042 

beets, N.J. 447 

romodii^B. 156 

celery, Can. 8G1 

Conn. State. 265 

cherries, N. Y. State. 265 

chestnuts, Mass. Hatch. 049 

eggplants, N.J. 446 

liolly liocks, N.J. 448 

linden, N. Y. State. 260 

peaches, treatment, Ohio. 558 

pears, N. Y. Cornell. 450 

plums, N. Y. Stater.. 265 

spinach, N.J. 445 

sugar cano. 67 

tobacco, cause. 1058 

tomatoes. 455 

violets, N.J. 447 

walnuts. 970 

wildblackcborry,Mass.Hatch. 649 

tier, notes, U. S. D. A. 1063 

Leaves, anatomy of iloating and submerged. 223 

bud formation. 418 

size as affected by shade. 612 

translocation of nutrient materials. 23 

Lecanium arTneniacurn, notes. 1067 

eeratifex^ notes. 1067 

Mich. 76i. 

hetperidunij notes. 569 

nigrofanciatum^ notes, Tenn. 768 

U.S.I).A. 1062 

notes. 569,760 

ribeirtt, notes, Mich. 760 
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Leeanium ribu, notoa, Nev. 1#4 

tulipiferm, Dote(». 1007 

N.J. 458 

Lecaninm peaoli, Tenn. 768 

Leuithii), effect on biology of Hplenic fever 

bacteria .. 806 

' in plants, origin. 613 

of sugar cane. 117 

Leoks, notes, La. 547 

L' giHlutioii on contagions diseases of ani* 

mals, U. S. D. A. 999 

dairy products, IT. S. D. A.. 990 

Lugiiiiios as affected by Kitragiii . 926 

catch crops on clay soils. 539 

culture experiments, Cal. 244 

fertilization. 722 

fertilizer exi>erimonts, Mass. 

Hatch. 627 

in crop rotations. 1040 

root tubercles. 726 

Leguminous forage crops, U. S. D. A. 542 

plants, assimilation of nitrogen 321 
occurrence of (.alciurii 

oxalate crystals. 321 

Letna coloradentis, notes. 769 

jacobina^ notes. 769 

MdoideSy notes. 709 

lun(jipenniSfiiote& . 769 

Lemons, analyses. Cal. 255 

culture. 1044 

spoiling. 59 

Lentieels, origin and structure . 320, 519 

Lentil, protelds. Conn. State.214,219 

LoiitilH, analyses. 678 

notes. Cal. 254 

Lopidoptera at light and sugar. 661 

Australian, notes. 872 

Danish. 770 

of Colorado, Colo. 374 

seasonal diniorpbisiii. 1076 

Lepiota prucera^ notes, 17. S. D. A. 551 

Lrpifnaa domegtica, notes. 1067 

Leptocldoa dttbia, notes, 17. S. I>. A. 343 

Lepfocoris triviltaHii, notes, U. S. D. A. 169 

LepiogloMMtu phyllopu8^Jio\^^^Y\R . 369 

Leptogpheeria sacchari, notes. 57 • 

LeptoHtylnx macula^ notes. 168 

Leptothyrium parasiticum, notes. 562 

Leptura subhamata^ notes. 168 

Lerythrocepbahi, notes. 374 

Lespedeza, notes, Mias. 547 

Lettuce, classification of yorieties, 11. I- 057 

culture, R. I. 956 

in Florida. 354 

drop. Mass. Hatch. 648 

forcing. 354 

Ind. 264 

Kans. 149 

N.Y.SUte. 957 

leaf blight, If. J. 446 

notes, La. 547 

prickly, Idaho.t. 760 

yarieties, Kans. 149 

Mich. 48 

, K.C. 354 

_TSTn 19_fi 


Pago. 


Lettuce, wild, from New England. 647 

winter cnlturo, If. C. 354 

Leuccena fflauea, anBlyBCB . 678 

Leuoania unipunclata, notes. 164,167 

Mich. 766 

Lewoehryga amerieana, notes. 166 

LfiucupU gim])l€x, parasitic on white-pine 

Chermes. 1065 

LeueotJio^ eafegbcei, notes, V. S. D. A. 516 

Level \ s. ht‘(l culture. 1021 

Levitlose, identification. 920 

Library accessions, 17. S. D. A. 198,397,643 

Licorice, culture experiments, Cal. 244 

Life zones, and crop zones of T'nited States, 

r.S.D.A. 724 

in New Mexico, K. Mex. 324 

Light, colored, effect on plant growth. 614 

eflcct on aldehyde content of greon 

leaves. 929 

form and structure of 

plants. 517 

fungi. 1013 

milk production. 85 

molds and hacteriu. 1013 

plant growth.414,612 

sugar content of plants... 1013 

synthetic processes in 

grcTU ])lauts. 928 

iilter for microscopic work. 418 

Lighting laboratories. 1005 

Lightning, attraction of trees, 1'. S. D. A... 326 

ball, U. S. D. A.419,1018 

destruction in State of Kew 

York, U.S.D.A. 419 

distant, 17. S. D. A. 326 

etfeot on grapevines. 1058 

kite wires, V. S. D. A. 325,326 

plants. 560 

wire fences,IT. S. I). A. 2018 

ribbon, IT. S. D. A. 419 

rods for farm buildings. Mich... 797 

Ligtih' acids in x>each stones, de'torinination. 716 

I.iguin, determination. 606 

Lily. Bermuda, disease. 456,457 

disease, cause. 653 

proiluced by over watering... 59 

treatment. 451 

<if the valley disease. 971 

notes, U. S. D. A. 516 

stalk borer, notes. Conn. State. 273 

luma beaus, mildew, N.J. 445 

prevention of mildew, Conn. 

State. 261 

varieties, Can. 849 

Lime, analyses. Conn. State. 230 

R. I. 919 

and marl for sandy soils. 940 

as a fertilizer. 735 

for oats. 846 

R.I. 735,832 

preservative for fruits.. 758 

etlec'.t on humus substauces. 1022 

nitrifloation. 830 

soils. Can. 228 

D. S. D. A. 835 
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Lime, fertilizer analyses, N. J. . 1031 

for club root of cabbage. 135,1050 

turnips, X.J. 444 

tVom clam shells, analyses, X. J. 1031 

in phosphaiic fertilizers, value. 1034 

refuse, analyses, Cal. 233 

tree 'winter moth. J07 

use before and after seeding, U. I— 832 

waste, analyses, R. I. 910 

with commercial fertilizers on aci<l 

soils, R. I. 039 

nitrogenous fertilizers, R. 1. 037 

Limekiln ashes, analyses. Can. 835 

Conn. State. 230 

Moss, natch.. 428,1033 

Limestone, analyses. Wash. 716 

ground, in agriculture. 533 

Li me water and sulfurin for rose rust. 651 

Liming experiments, Ala. College. 425 

R. 1 . 938,939 

of soils. 427 

Lina acripta, notes, N. Y. State. 467 

Idnden-leaf spot, X. Y. State. 260 

Lindo-Gladding methoil for potash. 412 

Linseed cake, digestibility. 1083 

effect on yield and eomposi- 

. tion of milk. 1083 

for steers. 773 

meal, analyses. Conn. State. 230 

Ind. 275 

N.J. 474 

oil, American, analytical const it- 

nents. 821 

cake, analyses, (’al. 276 

euiulsion, effect on fat content 

of milk. 487 

meal, analyses, Conn. Storrs... 678 

Lioderma uhleri, notes, S. Dak. 460 

U.S.D.A. 571 

Lipocarpha argenta^notefi . 825 

maculata, notfa . 825 

micrccephala, notes. 825 

sphacelata, notes. 825 

Lippia nodijlora, notes, U. S. 1). A. 343 

Listing va. cbeck-rowing corn, Xebr. ... 429 

TAthophane antennata, not<‘8, Xev. 164 

Litter for preservation of barnyard manure 134 

plants adapted for. 349 

“Little peach” disease, Mich. 1.34 

notes. 970 

Live stock breeders'association, report,Can. 780 
diseases, occnrreiice and diet rihii> 

tion, Ind. 296 

feeding and care, (!an. 282 

^statistics, Can. 881 

U.S.D.A. 

Lobeliacem, fecundation. 417 

Lobster refuse, analyses, Can. 8:15 

Loco weed, steraless, notes, 1 •. S. D. A. 516 

woolly, notes, IT. S. D. A. 516 

Locust eggs, collection in Moroeeo, V. S. 

D. A. 571 

leaf beetle. «8 

miner, U. S. D. A. 61 

red-wingod, U. S. D, A. 61 


Page. 


Locust, Rocky Mountain, S. Uak. 460 

17 year, in Ohio. 372 

tree borer. 08 

carpenter, moth, Xev. 104 

two-striped, Minn. 466 

j l^ociists, tiestniction by fungus cultures ... 1077 

iiil897,U.S.D.A . 569 

injurious to tobacco, Pla. 1009 

uotes, X. Y. State. 2G8 

]>aru8itcs and natiinil enemies, 

Miuii. 466 

leraedies, Allnu. 466 

Lodging of grain. :{49 

, Lolium multijlorvfn italicutn,noU‘>s,i.'a\ - 244 

2 }erenn£^ notes, Cal. ^ 244 

italieurn, notes, Cal. 244 

temtUentvm, fungus. 704 

' Long scale, notes. 769 

Lophodemiium rnbicolum, notes. 723 

Lophynta lecontei,Tiotm, Mk'h . 766 

rufua, notes, U. S. 1). A. 65 

L(»quat, disease, troatinent. 764 

Lotua americanua, notes, U. S. 1). A. 245, 542 


{ Louisiana Station, bulletins. 38,389,547 

dnancial htatemoiit. 96 

report. 96 

special rej>ort. 330 

j Lous<s strawberry-root, X. J. 4.37 

, tomato, X.rT. 457 

i Love grass, notes, XT. S. D. A. 343 

Low pressures and tidal waves, IT. S. 1). A . 1018 

Loxoategefruatalia, notes, U. S. D. A. 62 

Lubricants for glass stopcocks. 515 

j Lucerii. (See Alfalfa.) 

■ Lupines as green luauure, iiermaiieiiey of 

; effecit. 533 

j for hogs. 184 

j harvesiiug. 349 

' inoculation experiments. 1012 

Pestalozzia disease. 971 

studies. 147 

I varieties. 956 

Lycoperdon cyathiforme, uotes, U. S. D. A .. 551 

giganleum, uotes, U. S. D. A- 551 

I Lyda atellata, notes. 374 

, Lye, concentrated, analyses, Cal. 229 

Lygus Uneolaria^ notes, Fla. 368 

pratenaia, notes. 1066 

Mich. 168,169 

U.S.D.A. 62 

Lymexylon aericewn^ notes, IT. S. D. A. 1059 

Lymph, animal, investigations. 8.)6 

Lysimeter experiments. 030 

Lysol for bean anthraonose, Can. 861 

Macaroni, analyses. 1088 

digestibility. 180,1088 

Machine for calculating milk solids. 413 

Macrobaaia unicolor, notes. 164 

Macrodaetylua anguatatua, notes, T. S. I). A. 01 

Macrulepidoptera of early spring. 770 

Macroaila Carolina, notes. 107 

# 

: Macroavomnn hcreuUum, notes, NY. State. 260 

paraaiimtm on shnllots. 165 

I aolani, notes, Fla. 1053 
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. l*age. 

Macroaporium violce^ iioteH. 662 

Maggot, apple. 165 

peach,U.S.D.A.:. 

wlieat-Htem. 164 

Magiiosiiim carbonate, analyses, K. 1. 619 

sulphate, analyses, R. 1. 919 

Magnetism, solar and terrestrial, as related 

to meteorology, U. S. I). A. 26 

Magpie lark. 93 

Maine Station, bulletins. 337, 

355, 381,395,734, 855,1089 

notes. 99,299 

report. 824,826, 

835, 871,879, 885,892,894,896,898 

Maintenance ration of cattle. Pa. 1079 

Maize. (See also Corn.) 

and its products, <‘omposition. 1040 

ash analyses, F. S. I). A. 873 

assimilation of ammonia. 1011 

culture. 749 

for meal and fwlder in Ger¬ 
many. 432 

digestibility. 79 

hour, detection in wheat timir. 314 

foods, anulysoM, N. J. 475 

new fungus disease. 56 

uses. 1089 

Malie ai id in raisins, determination. 413 

tobacco. 1004 

Mallein, experiments, X. Dak. 395 

for diagnosing glanders. 893 

“Malsuuia” of (JoryUis arellaiia . 59 

Malt, fornuition of starch and sugar. 223 

pentosans. 412 

sprouts, analyses, Cal. 276 

I ml. 275 

sugar and standi formation. 417 

Maltose, identifleation. 920 

Mameatra jneta, notes. 165,1067 

Me. 871 

Mi(!b. 766 

Nevi. 164 

trifoliiy notes. 165 

Mammals, inse.ctivorous, of Canada. 25 

Man, uctinoniycosis. 496 

as affected by volatile extract of t»*a.. 281 

digestion experiments. 79.375,876 

U.S.D.A. 172 

metabolism experiments, U. S. 1). A... 173 

respiration experiments. 471,481 

Manganese, detorniinatiou by potassium 

liermanganate. 820 

in animals, determination .... 605 

minerals, detorinination.... 605 

]dant8, determination. 605 

Maugel-wnrzels— 

fertilizer experiments., 848 

Can. 836 

planting at different depths. Can. 238 

distances, Can.... 237 

ridge vs. level culture. 1035 

thinning, Can. 238 

varieties, Can. 237,886.846,1034 

Mangoes, culture. 440 

Mangolds, artificial fertilizers \m. Citch 
treatment. 4:;2 


Manila weather, U. S. D. A. 326 

Manioc, analyses. 078 

ash analyses. 678 

flour, analyses. 678 

Manual for Weather Bureau observers, T*. 

S. D. A. 327 

of feeds and feeding. 82 

fruit-tree culture. 48 

praclical botany. 23 

Manure, effect on nitrogen content of soiK 426 

loss of nitrogen. 132 

physiological role of bacteria. 35 

pit vs. platform. 797 

pits. 623 

platforms. 797 

preservation. 133 

yards. 797 

Manures and composts. 734 

farm, economic value, Mo. 35 

M aiinring, green, crops, Mo. 35 

intensive. 835 

Maple-hiaf blight, notes, Me. 824 

louse, F. S. I). A. 1060 

pseudococens, N. J. 457 

scale, cotton}', Nev. 104 

sirup, analyses, Conn. State. 281 

twig borer, W. Vu. 1068 

Maples, Norway, injury to foliage, N. Y. 

Slate. 260 

Maraarniua oreadea, notes, F. S. T>. A. 551 

aacchari^ notes. 57.266 

Margarin.denaturation. 1096 

determination of butler. 118 

examination. 492 

testing. 118 

Marl, analyses, Ind. 275 

N.J. 426 

Marls, Virginia, analyses, Va. 1031 

Marmots, destruction by bacteria. 322 

Marsh soils, analyses. 136 

Wis. 729 

examination. 130 

U. S. D. A. 397 

Matuonia oehroleuea, notes, Del. 962 

aecalia, n. sp., on loaves of rye- 155 

violce, notes, N. J. 449 

d/arn m 5a notes, Nev. 164 

Maryland College, notes. 99 

Station, bulletins. 75,136,350, 

394, 633, 660, 662, 804.868,872 

notes. 09,399 

Massuebusetts Hatch Station— 

bulletins. 20, 328,419, 

428, 436,457, 472,474,484,826,1033, lv)55,1077 

flnancial statement. 697 

notes. 399 

report. 607,017, 

622,623,624,626,636,639,647,661,675,679,607 
Mathematics and meteorology, IT. S. D. A .. «026 

Matrieariad iaeoidea, notes. 647 

Mauritius beans, notes. 318 

Mayberry, golden, notes, Wis. 737 

Mayatiola avsnes, notes. 568 

deatmetor^ notes. 568 

MuziHui, studies. 493 
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EXPERIMENT STATION RECORD, 


I*a«e. 


Meaditw grass, rough, culture oxporimeuts, 

Cal.^. 244 

hay, digestibifity. 1083 

plants cf central Tranconia. 725 

soft grass, cullure experiments, 

Cal.'. 244 

Mfutlows and lawns, insects atrecting. 168 

pastures, poisonous plants... 3G1 

clover and grass mixtures .. 43,432,847 

fertiliser experiments.42, 

432, 53D, 815,1037 

natural. lo.'U 

potash and phosphoric acid lor .. 117 

Meal, methods of analysis. 1.) 

snout moth, notes. Conn. State.. 273 

Mealy hug, notes. 50J 

Mich. 168 

U. S. D. A. 62 

McasuroTuents aiid weights showing tin* 

development of horses and bulls. Hi 

Meat, Cooking experiments. 73 

determination of fat.310,3ii,o 8 

sugar. 6 ;8 

fat-free,method of preparation. 81 

inspection. 4.sl 

for animal parasites, r. S. 

D. A. 303 

juice, analyses. 573 

iiH*al,aiialyHes, Mass. Hatch. 428 

use. 885 

peptones, composition. 70.181 

tuberculous. 806 

Meats, fresh and refrigerated. 571 

M«*dic, bhick, culture experiments, ( al. 244 

Medicago dentkulata for fodder and gn‘cn 

manuring. 348 

Inpulina, notos. Cal. 24 4 

maculata for fodder jind green 

manuring. 348 

notes, r. S. I). A. 343 

tu rbifiata, notos. Cal. 2.5 

Medu inul plants, N. C . 612 

Medlars, notes, La. 547 

rot and gummosis. 5.) 

Megamehis darm, notes, M icii. H’»8 

Megatfcelis texaiia,Jxo\en . 760 

21>(jilla maculata, parasitic on wliite-jiiuc 

Clicrmes. IU05 

Melnmiworae, Japanese. 416 

Melanoplus, revision. 770 

Mflanoplui atlania, notes, Mich. 766 

N. Y. State. 268 

bivittatug,!^^^, Minn. 466 

femoratuv, notes, N. Y. State... 268 

% notes, Mich. 766 

N.Y. State 268 

ipretux, notes, S. Dak. 460 

J/ri m a zrderaoh, ftna lyses. 678 

notes, Fla. 072 

Meligetiiea ceneui, notes, U. S. D. A. 65 

Melilotug alba, analyses. 72 

notes, Cal. 244 

aliUtimuB, notes. 147 

macrorAfea, analys4is. 72 

'Melilotiis, notes, Miss. 547 


l*ag©. 


Atelolontha vulgaris, notes. 763 

Melon loaf blight, notes, Ohio. 362 

Melons, culture, N. H. 3,50 

varieties, N. TI. 3,50 

Memorial to Prof. William Kcrrcl, U. S. 

D.A. 1018 

MephitUt w-ephitica, notes. 25 

Mercuric chlorid for preserAing Hauijdcs of 

juice for analysis. 19 

Mercury iti grapes and wines, deteriniiiH- 

tion. 1005 

Meromyza atnericana, notes. 164 

Mrrulius lacrymang, notes. 155 

Mesquite bean, notes. U. S. 1). A. 343 

grasM, curly, notes, IT. S. D. A .. 1 ft, 343 
Metalioli.sm and strncturo of halophytes... 321 

as aflcctcd by exercise. 182,183 

massage. 182 

sweating. 132 

5Ictabolisni e\j)erlments— 

digest, U. S. I). A. 780 

with cats. 80 

horses. 466,1083 

Md. 70 

man. 182. 183 

(:onn. Storrs. 660 

r.S.D.A. 173 

rabbits. 1)83 

sheep. 1083 

steers . 669 

Pa. 1081 

TSlct.ibolisiii of energy os rcliile<l to feeding 

standards. 1 ;8'.) 

milch cows.80.J, 003 

Metachroma vitieola, uot*'S. 760 

Metals in ]dnnts. 613 

Metax>hosplioric acid in supcrphosphatcH, 

(leteriiiinatioii . 19 

Mctagphivria nigroinaculang, notes. 725 

Metcalfe bean, culture, U. S. D. A. .542 

Meteoric, story, sensational, U. S. D. A. 419 

Aleteorological and cr<»p reporting staliuns, 

voluntary, r. S. D. A. 325 

extremes at North tie Id, 

Mass., II. S. I). A. 325 

Meteorological observations— 

at University of Odessa. 328 

in Alaska, U. S I). A. 1018 

Austria. 617 

Central Asia. 930 

Denmark. 26,522 

Franco, U. S. D. A. 1018 

Island of Mauritius. 617 

the Klondike, U. S. D. A. 325,320 

Porto Iwico, U. S. D. A. 410 

^Scotland. 017,910 

Meteorological service of southwest llussia. 328 

Society, German, meeting, 

II.S.D.A. 325 

station, highest, U. S. D. A .. 326 

suiierstitions, U. S. D. A_ 325 

sytiibols, iuteniutional, U. S. 

D. A. 410 

work in Alaska, U. 8. D. A .. 325 

Meteorohigist report, Del. 522 
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I'age. 


Meteorologlat report, Kebr. 297 

Meteorology, A riz. 124 

Cal. 224 

Can. m 

Colo. 1018 

Conu.Storrn. 016 

Idaho. 617 

Mass. HnU-h.20, 228,419,617,826 

Mo. 826 

Mich. 124 

N. Dak. 315 

N.H. 419 

N.Y. State. 225,1020 

Ohio. 1019 

Okla. 26 

R.1. 920 

Tex. 1020 

abstracts of artiolea . 26,124, 

224, ;J25, 418, 522, 613, 826, 930, 1017 

and ocean teuiperaturea, U. S. . 

D.A. 419 ! 

at Johns Hopkins University, 1 

U.S. D.A. 419 

by correspondence, XI. S. D. A. 326 1 

elementary treatise. 1020 J 

new elementary, U. S. D. A ... 1018 > 

of the second Wellman expedi¬ 
tion, U.S. D.A . 325 ' 

relation to forestry, Mieh. 1020 

solar and lerrcstriul 
magnetism, U. S. 

D. A . 26 

vs. climatology, U. S. D. A- 418 

Meteors, bright, XT. S. D. A. 124,419 

recent, IT. S. D. A. 1018 

Mexican cotton-boll weevil, remedies. U. S. 

1). A. 0r>9 , 

Mice, injury to crops. 323 ; 

Michigan Col lego, notes . 799 ; 

Station, iiulletins. 47, ; 

48, 49,125,136,151,168,109,196, ' 

246, 470, 580, 590,692, 734, 76f., ' 

771, 707,’ 1020, 1043, 1045, 1046 I 

financial statement. 190 > 


Pacft 

MicropeltU alab^mensis^ notes. 725 

Micropbotograjjhy, text-book . 321 

Microscopic apparatus. 321 

teebniquo. 321 

Microscopy of drinking water. 821 

MicrosphatrafriesiiyWoU'H . 267 

Microteclmique of animal morphology. 522 

2Ipctit xymholica,noten . 709 

Middlings, analyses, Cal. 276 

Mas.s. Hatch. 474 

Midge, clover-seed . 1066 

pear, N. J. 457 

Mildew of apples. 763 

Ijoans, late growth. 10.50 

cucumbers, treatment, X.J. 446 

dahlias, X.J. 448 

gooseberries, treatment, Can _ 800 

Utah... (Wjl 

grapes. 304 

treatment. .”.0.5 

Utah. 661 

hops. 971 

I.im.'i beans, prevention, Conn. 

.State. 261 

peaches. Oliio. 558 

peas, X.J . 447 

rose.s. 764 

violets, X.J. 440 

downy, of cncmiiberH, Ohio . 362 

ilk, almormal. 090 

adulterated,determination of water.. 413 

aeration in ebeose making, Can. 292 

analyses . 384,790 

Conn. State. 281.285 

comparison of methods. 413 

analysis, Kleischmann's formula. C07 

analyzing, Del. 515 

and biitt«*T, new’ bacillus. 388 

d ai ry prod lujts. 491 

milk products, analysis. 413 

apparatus for purifying. 388 

as affected by ago of cow. 892 

fat in food. 690 

food, Conn. Storrs. 683 


notes. 499,799 tuberculosis . 888 

report. 116, turnips. Can. 287 

121,124, 130,136, 146, 147, 148, as a source of typlioid fever. 593 

161,152, 153, 157, 168, 109, 180, food, XT. S, D. A. 181 

182, 184, 188, 189, 193, 195, 196 asses’, as a substitute for human milk 389 


ATierococotM amylovoruM . 865 

notes,Mass. Hatch. 648 

auranliaeut torghi, notes. 563 

Microlepidoptera, now. 872 i 

Micro organisms and bacterial poisons in 

brain and spinal curd.. 497 

in canning inda.stry. 123 ; 

the dairy. 388 , 

of root tubercles. 318 ; 

spoiled wine. 1016 

wine. 224 

saprophytic pathogenesis 613 ; 

utilization in arts and j 

man u factu res. 520 i. 


bacteria,X.J . 490 

as affected by ether, Wis_ 785 

in lum^hine-draw n vs. hand- 

drawn, Can. 290 

boilwl, method of distiugiii'^hiug from 

unboiled. 118 

butter-producing capacity as affected 

by breed. 493 

centrifugal, analysis. .791 

changes due to cow' being In lieat .... .85 

chemical studies. 185 

composition as affected by- 

fat in food. 585 


which produce a mild form ! frequency of milking. 85 

of tuberculosis in ani- working cows. 993 


mals 


496 condensed 


493 
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KXPERIMENT STATION RECORD, 


Page. 

M ilk, <‘oiidt‘ii8(Ml, (loterniiiiatioii uf aaccha- 


ro.sc. 117 

catiniaiioiiof fat (rorl>er 

luethud. 492 

( outix)! stations in Norway, rejiorts.. 00. 701 
creaming, as affected by period of lac 

tatiou. Can. 288 

curdled, analysis. 90 

curdling as affecteil by rennet. 287 

detection of tubercle bacilli. 286 

determination of dirt.6U7,1096 

fat. 821,920 

water.412,1092 

fat, apparatus fur determination. 20 

content as affected by- 

food . 86 

individuality of cows. 91 

linseed-oil emulsiou. 487 

content, as related to cheese ;v ield, 

N.Y. State.!. 20r> 

effect on cheese, Can. 291 

source. 680 

fever, treatment. 794 

X.J. 404 

from tubereiiloiis cows, Can. 704 

feciling to 
calves, Conti. 

Storrs. 602 

frozen, shipment. 493 

germ content, before and after hand¬ 
ling . 87 

goats', composition. 282 

handling in Swedish creanuTies. 187 

liuiuau, analyses. 189,689 

ice. 690 

inspection, Ala. College. 802 

machine-drawn, loss of fat in cheese 

making, (bin. 295 

new proteid. 782 

normal, bacterial content, N. Dak. 20u 

obtAining under aseptic condition.s ... 87 

pasteurization, Midi. 189 

N. C. 690 

liasteurizeil, for cheese making. 493 

method for testing. 384 

pasteurizing for butter making, ('an .. 288 ; 

cheese making. C in .. 293 ' 

preparations, examination. 492 

preservation for analysis. 90,118 

new method . 38.'> 

preservatives. 690,1096 

preserving, Del. 515 

prorlnotion as affected by- 

automatic watering trough ^. 84 

dilpught, N. Y. State. 295 

exercise. 85 

fat in food. 584 

food. 91,486,588 

fre(|uency of feeiling. 84 

lailkiug. 85 

light. 85 

nutrients from different sourceM, 

N. Y. State. 480 

period of lactation, Iowa. 89 

tnberculin, N. Dak. 295 . 


Page. 


, - — 

Milkprodttcf ion, eondiiions affecting . 289 

cost. 492 

N. J. 483 

of cows, indication. 679 

variation, III. 781 

with salt-marsh ba.\R, 

Mass. Hatch. 485 

sanitary preparation. 492 

sivrBt ion, studies. 282 

N. Y. Cornell. 885 

variation. 83 

solids, inachiuc for caleiilnting. 413 

souring. 690 

hows’, analysis, Wi.s. 783 

sterilization. 70241096 

and pasteurization. 91 

sterilized, preservation in llasks. 01 

straining Ihrbugli broken ice before 

setting, Can. 288 

supplies of Pennsylvania. 887 

supply, contamination. 600 

from bacteriological stand- 

lioint. 388 

of Hostoiiand other New Eng¬ 
land cities, U. S. D. A. 488 

(Jeneva, supervision. 492 

large citii'S. 01 

I*adua. 791 

Sweilish, for infants, analyses. 791 

laOlots. 592 

test for tubercle bacilli. 387 

of cheese value, W'is. 385 

testing, acidimotric nietbud. 90 

(lerher method. 492 

NaLra method. 892 

trade in European cities. 189 

tuberculous. 896 

typlioid bacteria. 995 

uiiorgaiiized fcrmeiit-s, Wis. 785 

variation. Ill. 781 

yield ns affected by clover hay. 1082 

sour grass. 1082 

Milking ir acliines, tests. 502,994 

VH. hand, effect on (pial- 
ity of butter. Can .... 288 

Millet, Arizona, notes, U. S. D. A. 343 

barnyard, analyses, N. J. 946 

broom corn, analyses, N. J. 946 

chaparral, notes, U. S. D. A. 343 

cooperative experiments, S. Dak_ 629 

food value. 583 

grass, iiiauy-flowereil, culture exper¬ 
iments, Cal. 245 

hay, active principle. 794 

insect Ipjuries, U. S. D. A. 1061 

Italian, analyses, N.J. 946 

Japanese, analyses, N.J. 474 

pearl, culture experiments, Cal. 244 

varieties, Can.2:J8,836,846 

Maas. Hatch. 628 

S.Dak. 629 

wild, notes, U. S. D. A. 343 

Millo maize, culture experiments, Nobr .... 430 

Okla.... 340 

Miiice-meat, analyses, Conn. State. 281 
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Min€ola*vaecinii^ noien . riOl) 

Mineral humates, impoitaiiceiii nutri¬ 
tion. 3:13 

matter in water, ileteriniuatioii_ 16 

Ralte, eifect on form and 

of plants. 1008 

water, analyses, Tex. 104 

Wash. 716 

Minerals, determination of carbonic aciil... 717 

manganese. 605 

Mining diptera. 766 

Minnesota Station, bulletins. 466,543,575,671 

Mirobia and seiches, TJ. S. 1). A. 10 I 8 

Mississippi Station, bulletins. 36, 

48,136, 300, 428,547 

report. 315,397 

Missouri Station, bulletins. 548,564,566 

financial statement. 96 

report. 35,36,44,48.68,95.06,98 

Mite, orange rust. 769 

Mites, in,]urious to plants. 169 

in linseed meal. 760 

Mixed feed, analyses. Cal. 276 

Conn. State. 276 

Mass. Hatch. 428,474 


Vagv. 


Mob*, shrew, distribution and use . 

star-nosed, distribution and use. 25 

Moles, economic relatioii.to agriculture. 323 

foml habits. 324 

Molinia ctxrulca, analyses. 1022 

Mollusks, eoinposit ion. 481 

MolucellalcevU,voU'B . 1049 

Monarthint,mfa8eiatum,iioi4in . 168 

Monilia disease of fruit trees. 763 

jUfonilia fructitfeua, notes. 763,1057 

Mass. Hatch. 648 

variabiliif^uoteH . 971 

Mouobarium phosphates, decomxmsition_ 411 

Monocalciiiiu phosphat<‘, decom]»ositioii_ 411 

Monocotyledons, origin of vascular tissues 

in root tip. 223 

secondary growth of tiiu'<»- 

vascular iuimiles. 321 

Munoet vpidiitu bellun, notes, T. S. 1). A. 1061 

Monograph of I'liyinatid'm . 272 

Monohammug tiiillator,'noX*^H,'S.A . 458 

Monolepta ro8ie, notes. 769 

Mouotrtoriinn. pharaonia, notes, V. S. 1). A.. 6.54 

Monostejia rojfrt', notes, Mich. 168 

Montana College, notes. 699 


vs. corn silage for luitter iwo 

d action. Can. 

fertilizer, analyses, Conn. State. 

Mass. Hateli- 

Modiola as a forage i»laut. 

culture experiments, Cal. 

Modiola decumbeni, notes. 

Cal. 

Moist ure content— 

of butter, Can. 

invert sugar, doteriiiination. 

soil at diflerent doxdbs, Iowa. 

Wyoming soils, Wyo.. 
Moisture of iiie soil— 

as afi'ected by cultivation, S. Dak. 

difiercnt crops. 

determination by electrical method, V. 

S. D. A.. 

observations. 

variation, Can. 

Moisture requirements of plants. 

1 ‘eti‘ntion in the soil, F. S. D. A ... 

tables, U.S.D. A. 3:5 

Molasses, analyses, Conn. State. 

analysis. 

and sugar-beet residue for milk 


Station, bulletins . 


177,196,391 


as a feeding stuff.281, 

fertilizer. 

- distillery waste, effect on milk pro¬ 
duction. 

feed, analyses. 

fertilizing constituents. 

for fattening lambs. 

Pllfs. 

from beets and sugar cane, analysis 
peat YB. molasses bran for steers.. 

poisoning swine. 

Molds as affected by light. 1 

Mole, brewer’s, distribntion and use. 

hairy-tailed, distribution and use. 


286 

notes. 

699 

337 

Moon and the aurora, F. S. D. A. 

.. 124 

428 

Dr. VValtermath's, F. S. D. A. 

124 

147 

effect on oscillations of atmosphere 

125 

244 

relation to w'eatlier, S. I). A. 

.. 1018 

147 

Moonshine and frost, F. S. I). A. 

124,326 

244 1 

1 Moor culture, literature. 

.. 229 

j 

1 soils as affected by culture and ma- 

289 

1 miring. 

.. 932 

117 

SHUd. 

.. 940 

28 

drainage. 

941 

29 

[ '' experiments. 

.. 1022 


j with phosphates.. 

. - 9.35 

424 

ferrous carbonate content. 

.. 9.34 

.539 

fertilizer experiments. 

940,941 

1 

1 

[ field ezperimeuts. 

.. 934 

30 

idioirphoric acid content. 

.. 1024 

<{20 

1 studies. 

031,932 

229 

water content. 

.. 942 

417 

waters, studies. 

.. 1031 

523 

Morchella esculenta, notes, F. S. D. A. 

.. .551 


Mori»hology and biology of unicellular alga^ 121 

of ftollens. 416 

yeasts. 322 

Morrill, Senator, services in establishing 

laud-grant colleges. 501 

Mosaic disease of tobacco, cause. 1058 

Mosquitoes, remedies, Idaho. 766 

Moss litter, analyses, Can. 835 

Moth, apple. 470 

brown-tail, F. S. D. A. 1059 

clothes, U. S. D. A. 655 

lime-tree winter. 167 

rosebud, Mich.^, 168 

white ermine, Conn. State. 273 

wood-leopard, N. J. 457 

Mountain stations in Australia, F. $. D. A . 325 

storms, U. S. D. A. 124 

Mountains, reforestation. 53 

Mourning cloak butterfiy, Nev. 164 
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EXPERIMENT STATION RECORD, 


Page. 

Mnck, Rnaly«esi, Can. 834 

Mrbh. Hatch. 428 

8oil8,TT.S.D. A. 397 

Mueuna atropurpurea^ auHlyHlH. 678 

Mucus in human feccH. 281 

Mud lark, common. 93 

MuhUnhergia arenieola, notes, U. S. B. A... 843 

palnatris, notes, TT. S. D. A ... 616 

racemoia, notes, IT. S. B. A ... 343 

tenuijlora, notes, U. S. B. A... ;U3 

Mulberries, notes, Mich.- - - 49 

Mulberry disease. 4.56,865 

paper, notes. Cal. 254 

trees in Japan, disease. 365 

necrosis. 859 

root disease. 763 

Mullein, woolly, notes, Ky. 359 

Murgantia histriotiira, notes, U. S. B. A- 66 

Muriate of potash. {See Potassium chlurid.) 

Muscular energy, source. 183 

work as affected by alcohol. 81 

Mushroom poisoning. 417 

IT.S.B.A. 47 

Mushrooms, N. Y. Cornell. 639 

XT. S. B. A. 551 

analyses. .376,378 

as food, U. S. D. A. 397 

culture. 354 

in Paris. 551 

digestibility. 377,378 

food value. 583 

insects affecting, Mich. 169 

nitrogenous compounds. 920 

preservation . 929 

soluble proteo-hydrolytic fer¬ 
ment . 929 

Muskmclons, fertilization b}' insects, IT. S. 

D. A. 1060 

notes, Cal. 254 

varieties. 639 

Mussel scale, notes. 569 

Mussels, analyses, N. J. 426 

Must, fermentutiou. 123 

Mustard, eradication. 760,1049 

notes, La. 547 

seed, determination of starc’h. 607 

tumbling, Idaho. 760 

Midi. 121 

white, culture and use. 349 

Mutinvs brevis, notes, .Me. 824 

Mutton, analyses. 571 

ash analyses. 572 

3fj/a arenarxa, fowl value. 678 

Mycocecidia of Kcestelia. 971 

Myeoderma cerevisiee, notion . 124 

oMi, notes. 124 

Mycologist, i%i)ort, N. Y. State. 260 

Mycorrhizas, structure. 122 

Myriapods, notes, Mich. 168 

Mytilaspis alba, Yin . 973 

citricola, notes. 569,769 

Ca. 160 

gloveri, notes. 769 

Ga. 160 

poworifwi, not,es. 569 

Can 


Page. 

Mytilaspis pomonim^noteR^GA . 160 

Midi. 766 

Nev. 164 

N. Y.State .... 268 

Pa.,. 1042 

Tenn. 768 

U.S.B. A. 62 

Myxomycete, new, in New South Wales.... 612 

Myzm cerasi., notes. 1066 

Mich. 766 

U. S. B. A. 66 

ribis, notes. 1066 

N.Y. State. 268,467 

Wash. 869 

Kahm method of milk testing. 892 

National Society of Agriculture in Egypt.. 4303 

Natural plaut food, value, X. Y. State. 235 

Nature studies in schools. 713 

Nasticus cavicola, noie9 . 273 

Nebraska Station, bulletins. 45, 

i 428,420, 463,404, 637, 038 

notes. 199,299,1099 

report. 240,273,296,297 

University, notes. 199 

I Necrology. 000,009,800,1100 

i Necrosis of grafievinu. 859 

I mulberry trees. 859 

I Nectaries, extra floral. 121 

j Nectarines, notes, Cal. 254 

i Mich. 49 

I varieties, Cal. 2.54 

I Neetarophora tahaci,moiiiH . 770 

i Nectria melit^, notes. 725 

I Needle grass, notes, r. S. JD. A. 147,343 

j Negro bug, notes, Fla. .369 

I Nematodes, notes, X.J. 449 

I of coffee. 366,653 

on agricultural crops. 562 

! eggplants, N. J. 446 

peach, Ohio. 658 

remedies. 972 

I Mass. Hatch. 1055 

Nematus ribesii (ventrieosuf), notes, U. S. 

B. A. 65 

Nephopteryx rubrizonndla, notes. 569 

Nenropteraof Italy. 107 

Nevada Station, bulletins.31,147, lO;), 031 

flnancial statement. 297 

report. 297 

New Hampshire College, notes.. 299 

New Hampshire Station— 

bulletins. 30,48,350,354,395,419, 

429,432,440,453,459,492,498,726,730,928,945 

financial statomout. 498 

notes. 209,390 

report. 498 

New Jersey Stations— 

bulletins. 161, 

198,440,407,050,656,946,977,992,1031 

financial stateinen t. 498 

report. 426,431, 

483,435,443.457,474,476,480,482,400,404,408 
New Mexico Station — 

bulletins. 246.324,562,745,854,871 

notes. 99,699 
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Pajio. 

Kew York Cornell Station-- * 

InilletinB 143,438,430,45."), 4«0,4C8,408,505.5(»8, 
591,59C, 88."), 950,059,975,5 92, 1073,105K>, 1098 


notes. 199 

report. G3.">, 

036,039, 640,653,060, 001.094.697,098 

New York Cornell UiiivcrHity, notes. MOO 

New York State Station- 

bulletins . 30,14."), 431, 437,452, 

4.53, 454,467,408, 476,498,833, 809, 957,901, H)33 

notes. 499,1099 

report 8. 225,229,235,244,240,251,254,2.55, 

260, 265,208,279,282,295,298,1020,1031,1097 
Nieotin content of cigars and smoking to- 

b.ueo. 413 

Nightslnifle, black, notes, II. S. I). A. 510 

spreading, notes, T. S. I). A_ 510 

Nitragi 11 , effect on legnincs. 920 

experiments. 547,722,1012.1013 

Ala. ('ellege. 837 

Can. 845 

Mass. Hutch . 627 

Me. 824 

use. 013 

Nitrate di'posits of ('bile. 235 

of sotla. (.sVy Soijiinm nitrate.) 

Nitrates, assimilation by pbaneroganis in 

darkness.. . 720,822 

])lantM. 34 

determination by titration. 19 

in arable soil, reiluetioii. .5‘51 

use in agricnltur**. 735 

Nitric acid, determination. 513 

ferment of Stutz<‘r ami llartleb. 123 

nitrogen, assiniilation by biglier 

plants. H)ll 

oxid, rediietiou by eopp«*r. 408 

Nitriiieatiun as affected by lime. 830 

Nitrites, decomimsition. 533 

determination. 117 

in water, determination.514.1005 

Nitrogen, assimibibility in sterilized media. 723 

assimilation by alg;e. .320 

1 e g u m i n o n s 

plants. 321 

pLants.34.414 

peas. 018 

atmospborie, assimilation. Me .. 824 

a.ssirailatiou by al¬ 
ders ami the Kleag- 

nacete. 825 

availability in fertilizers. Conn. 

State. 232 

compounds in fungi. »20 

content of soil as affected by 

cropping. 949 

wine. 515 

deteriuiDatinn. 005 

Dumas met lio<l.... 408 

errors. 819 

Ulscli iiietliod. 819 

excretion in the metabolism of a 
horse and the production of 

diphtheria serum. 490 

feeding of phanerogamous plants. 2.35 


Page. 


Nitrogen fir acid soils, R. I. 735 

ill rain as affected by n inds. 827 

rainfall, duterujinatiou, Miss... 315 

soils, investigations. 829 

straw and chaff. 515 

iiriuc, detennination. 20 

wine, study. 315 

loss in barnyard manure. 133,731 

manure. 132 

nnn]>ri>teid, in straw and chaff of 

various sorts. 480 

nutrition of ])luutH. 1011 

of fresh and old barnyard ma¬ 
nure, value . 834 

])1aiit.s as affected by water 

1 ‘ontent of soil. 1023 

requirement of forest trees. 1040 

Nitrogenous compounds in soils and i)eat... 1031 

of wheat, Ark. 9*3 

fertilizers for beets. 936 

ass. 

Hatch .. 6.36 

peas, ^tasH. 

Hatch. 636 

on acid so'.'s, eom- 

parison, R. 1. 937 

.Voeftm/enntciT, notes. 165 

^Ii(“h. 766 

Nixies, elongation. 725 

Nomenclature of garden plants, simplifica¬ 
tion. 1044 

nitrogenous componuds.. 712 

XomiuM pygmwvn, notes, V. S. 1). A. 63, .570 

Nonno moth, cost of liming against. 09 

Nonsugars, relation to sugar mnnufaeture . 897 

North Carolina College, notes. 299,799 

North Carolina Station- - 

bulletins. 324, 348,349. .354, 

612, 636. 039,667, 690, 698. 732,1077,1087,1089 

exhibit. 098 

tiiiancial statement. 698 

notes. 99,299,399,799 

reiiorts. 098 

North Dakota College, notes. 99 

North Dakota Station — 

bulletins. 97,129,171,181.194,671 

notes. 99 

report ... 31.5, 320, 340, 35.3,361,388,390, .39.5,397 
Northers in the Caribbean Sea and (Julf of 

Mexico. U. S. D. A. 1018 

Norway Agricultural Department, report.. 798 
maples, liyury to foliage. N. Y. 

State. 260 

No9toc punctiforme, grow thin darkness_ 725 

Nothris nialigemineUa, notes, Mo. .564 

Kotolophvs leucoatigma, notes. 1066 

Xovitu cardinatif parasitic on Jeerya pur- 

chasi, U. S. D. A. 1062 

Nuclear division in Hasidioniycetes. 021 

circulating protoplasm. S2l 

structure. 417 

Niiclei of yeasts, studies. 123 

, Nuclein, studies. 31.3 

; Nurseries, insi>ection,lnd. 1099 

Mich. 470 












































































1174 


EXPERIMENT STATION RECORD. 


rii^rc. 


Nur»«riri*, X.Y. StAio. 

W. Va. llHJh 

it) Connecticut. 712 

Nursery stock, infested, treatment, N. V. 

State. 468 

insects atfectiuj;, X. V. 

State. 269,440 

treatment for injuries l»y 

rabbits. 963 

X u t ^asH, notes. 1049 

Iowa. 1048 

Nutrientstorch jelly as a oilturc niediuni.. 1014 

Nutrition as affected by intestinal bacteria. 885 

influence on evolution of ]ilants.. 2:i 

of man and animals. 481 

plants.- 1013 

Nuts as food in foreign countries. 779 

bleaching by dipping, Cal. 255 

native. 48 

notes, La. 547 

Xyctrotropic movement.^, studies. 121 

Nyanius auguatatui, notes, ^1 icb. 109 

Oak bark extract, ash analyses. 219 

cork, production. 53 

poison, notes, U. S. I). A . 516 

pruner, notes . 569,1066 

timber, preservation against worms .. 1046 

Oaks, American. 53 

Oat feed, analyses, Conn. State. 270 

foods, analyses, N. J. 475 

grass, tall, culture experiiiiciitH, < 'al . 214, 215 
smut, prevention, Ala. College. 740 

X. II. 453 

treatment, Kuiis. 344 

N. Dak. 361 

Wis. 762 

straw, analyses. Conn. Storrs. 678 

“ Oatena, ’ ’ analyses, Conn. State. 276 

Oats, analyses. 678 

and peas, analyses, N. J. 474 

for milch cows, Can. 295 

us a cover crop for hay. 340 

ash unul^’^ses, T^. S. D. A. 873 

breeding. 749 

composition. 181 

cost of production, Hi. 540 

culture, experiments. 43,433,1036 

Wash. 736 

dexelopment as ufl'ected by soil mois¬ 
ture and fertility. 737 

drilling vs. broadcasting. Can . 240 

Kaus. 344 

feeding of new. 83 

fertilizer experiments.33,13Q, 338,733, 

750,846,1006,1037 
Ala. College ... 739 

Can. 836 

Ind. 236 

Ohio. 950 

ground, analyses. Conn. Storrs. 078 

digestibility, Md. 76 

Heine’s variety, tests. 43 

natural cross fertilization. 750 


I’aga 


Oats, rotations, Ala. College. 739 

seed selection, (’an. 240 

seeding at difl'crent dates, Ala. (5dlcge. 739 

(Jan .. 210.836,846 

Ivans . 344 

rates, Ok la. 3i0 

difl'ereiit sized grains. Kans . 344 

suhsoiliiig vs. surface plowing, Kans . 343 

supply of I'nited Kingdom . 147 

turf, ^Liss. 547 

varieties. 538 

Ala College. 738 

(’an. 240, h:56. 846,1034 

Tiul. 236 

Kaus. 344 

Md. 033 

X. Dak. 340 

OkU. 340 

Pa. 41 

Utah. 6.34 

Wash. 730 

uhole, digestibility, Md. 76 

wild, Idaho. 700 

notes, U. S. I). A. 343 

winter, culture. 0:16 

experiments. .. 349 

Oberea bintaeulata, noU^s, 1'. S. 1). A. t»3 

Ocean temperatures and meteorology 

DA. 419 

Oceanic and seismic noises, U. S. I) A . 325 

Oenpria in Kussia. 66 

Odonataof Ohio, cutalugiio. 166 

Odvntucera dorsalis, notes, U. S. D. A. 1059 

(>don(o(a dor«a2t«, notes, U. 8. D A. 01 

Odynerus faraminatus, notes. 1065 

<Enanthe crocata^hotnuy . 300 

iKcanthusniveus,iioio9,'lii»y . 164 

Ohio Agricultural Students’ Union, coopera¬ 
tive experiments.• 350 

Station, bulletins. 96,150,346,350, 

361,372, ,374’, 532, 557, 594, 949, 1019 

notes. lO:) 899 

reports. 96,1098 

Old!mu of grapes. 59 

treatment. 156 

Oidixivi luckeri, notes. 763 

Oil unalysos, handbook . 821 

cake vs. gram for sheep. 985 

cakes of France, statistics . 623 

cotton seed, detection in mixtures. 118 

essential, of hops. 412 

yielding crops, euitnre. 349 

Oils and fats, saponiflcation. 118 

used for food, determination of peanut 

oil. 118 

vegetable, detection in lard and suet .. 118 

Oklahoma College, notes. 800 

Station, bulletins. 26, 

46,340,341,348,373,945,083 

flifaneial statement. 498 

notes. 100,399,800 

report. 408 

Okra, notes. Cal. 254 


packing soil, Kans 


343 


La. 


647 


)dowi)ig. Kans 


.343 old wHeh grass, notes, U. S. D. A. 34.3 
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I*a«r. 


Oleif ac-ul lor tleieniiinatioi) of luiiiural iiiat- 

lor iu water. 

OligotrophuH alopeettri, iiotoH, T. S. 1). A- 

Oliv^e cake, fertilizing conHtituenta. 

(liseaseH, Cal. 

induHtry, ("al. 

knot, Cal. 

(»il, analyses, Conn. State. 

detection of adulteration. 

determination of ]ieannt oil. 

He.ale, Lrown. 

Heeds, germination as atfe<‘ted by tem¬ 
perature of water. 

OliveH, uitparntus for crushing, Cal. 

bacterial disease. 

California, analyses, Cal. 

culture. 

notes, Cal. 

tiibereiilosis, Cal. 

(hu'idet4>8 cingulatua, notes, Kans. 

(htcoueelifift MuleivoiUrin, notes. 

Oiiecii a diitincta, notes, S. D. A. 

Onion bulbs, foniiation of albumen. 

smut, experiments. 

fungus, N. J.. 

ill rips, remedies, N. Y. State . 

treatment, Fla. 

Onions, <’ulture as a field crop. 

forc.ing, notes. 

notes. La. 

subsoiling vs. irrigating, Kans. 

tniusplantiug. Can. 

varieties, Can. 

Kans. 

fhiohrm'hU mtiva, analyses. 

Oo»pora scabies, notes, N. Y. State. 

Optical phenomena, U. S. D. A. 

Opuntia t ngelmanni, notes, IT. S. I). A. 

rulgaris, ])olyemhroiiy. 

Orange aphis, notes. 

borer, notes. 

bug, bronze... 

green. 

butterfly, notes. 

c.ulture. 

groves, protection against cold. 

frost- 


Haf) i 
262 ! 
265 
55 
281 
413 : 
118 1 
769 


255 

59 

255 ' 


254 , 
267 ! 
369 ' 


709 j 


1050 I 
J45 j 
270 ! 

808 I 

43 ' 
:tr>4 


547 

149 

841> 

849 

149 

72 


453 

1018 

343 

23 


769 I 
769 
769 
1044 , 
48 
754 


insect and fungus enemies. 660 

leaf rust, Colo. 260 

peel, sugar content. 219 

rust mite, notes. 769 i 

of quinces, Can. 871 

Mass. Hatch. 648 

Me. 824 

N. H. 443 


Oranges, analyses. 754 | 

Cal. 250,255 | 

fertilizer experiments. Cal. 250 

()rediard cover crops, N. Y. State. 251 

fruits, N.H. 440 

crossing and hybridizing, 

Iowa. 252 

varieties, Can. 253 

N. II. 440 

grass, culture. 948 


t*aga 


< Irclmnl grass, culture experiment s, ('al- 244 

' digestibility.:. 1082 

trees, insects aflecting, Iowa. 272 

OrcliiirdH, apple, wood oslies for, N. Y. State. 437 

cover crops. 152 

Can. 849 

U.S.I). A. 999 

eultivatingvs.cropping, r. S. I).A 999 

eiiltivation. 354 

Ark. 1044 

111. 752 

X. Y. Cornell. 960 

Kuglisb, improvement. 152 

fertilizer experiments, X. Y. Cor¬ 
nell . 959 

insects affecting, Kans. 369 

Utah. (tOl 

smudging to iirevent injury from 

frost, ('al. 254 

Orchid beetle. 165 

Orchid.s, decline of popularity. 96:j 

propagation. 49 

On^gon Station, bulletins. 331, 352, :i53,355, 

375,514,035, 674,675, 684,686, 961 

notes. 199, 300 

water hemlock, notes, IT. S. T). A_ 516 

Organic compounds, iiiicro>ebemica1 aualy- 

Hcs. 315 

materials, method of analysis. 19 

substances in water, determination 717 

Organography of Archegoniatesand Sj»erma- 

toi>hytes. 23 

plants. 612 

Orggia auHqua, notes, U. S. D. A. 65 

leuco8tisr>na, parasites. 69 

r. S.D.A.... 60 

Ornamental plants as affected hy drought, 

K.J. 449 

crossing and hybridiz¬ 
ing, Iowa. 252 

disease.s, treatment, N.J 447 
fert ilizer experiments.. 49 

Ornithology of North Carolina, N. C. 324 

Orobanche on clover, tlestnietion . 647 

Orobanche minor^ notes. 556 

speciom , notes. 656 

Orobut tuberom*^ analyses. 72 

vemu8, analyses. 72 

Orris root, cultivation in Italy. 546 

Ortho-phosphoric acid, efteel on the albu¬ 
men of hen’s t'ggs. 412 

Orthoptera of Italy. 167 

Minnesota. 466 

Orthotylu8delicatus, notes, Mich. 168 

Oryzopsis viiliacea, notes, (Tal. 245 

Oscinidm, habits, U. S. D. A. 570 

Oscinis frit, notes, V, S. D. A. 65 

Oxcinit variabilist notes. 164 

Osiers, culture.. ^ 53 

IT.S.D.A. *642 

Otmoderma xcaJbra^ notes. 168 

Oaometer and root pressure apparatus. 417 

Otiorhynchus liguitieiy notes. 763 

Oven, drying, description. 18 

Over watering as a cause of lily disease.... 59 
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KXPEKIMEOT STATION UKCOKD. 


Page. 


Owl, bam, notes. 521 

Oxalic acid lu tobacco. 1004 

Oxalifi coniiculata, iiotea, IT. S. 1), A. 343 

Oxalis pal villi. 223 

Oxydase and the gualno reaction. 322 

Oxygen, consumption by mammals. *^5 

seiiaratiou by oliloropliyllgrains in 

light. 121 

Oyster-shell bark-louse. Can. KOO 

Ga. ICO 

Mich. 763 

Nev. 164 

N. H. 450 

N.y. State. 268 

Pa. 1042 

Tenn. 738 

U.S.D.A.-. 62 

scale, notes, Vt. 450 

Oysters, analyses. Conn. State. 281 

ot!currenco of green leiicocytosis.. 522 

Paints, analyses, Tex. 104 

Paleacrita vemata, notes, Kans. 360 

Mich. 766 

Pale-brown Byturus, notes. loCC 

Palm disease. 59 

leaf blight. 456 

nut cake, ctlect ou yield and composi¬ 
tion of milk. 1083 

Palms, propagation from seed. 641 

Pame ra, strawberry. 6r>0 

Painera vineta^ notes, Fla. 3(i8 

Pandeletius hilarity notes. 168 

Panic grass, prolilic, c.iilturo experiments, 

Cal. 244 

Paniciim dichotomous group. 825 

Panicmti Oulbosum, notes, T. S. D. A. 343 

capillarUf notes, U. S. O. A. 5’43 

ciliatissimum, notes, IS. 1). A .. 343 

cms-galli, notes. Cal. 244 

S. Dak. 629 

D. S. D. A. .{43 

muticum, notes, U. S. 

D.A. 313 

decompositnm, notes. 416 

equilaterale, A . 516 

gradle, notes. 410 

halli^ notes, U. S. D. A. 343 

implicatum, notes, U. S. D. A. 516 

lachnanthum, notes, U. S. D. A_ 343 

lineari/olium, notes, U. S. D. A_ 516 

maximum, notes. 1089 

miliaceum, notes, S. Dak. 629 

obtusum, notes, TJ. S. D. A. 343 

proiyerum, notes, Cal. 244 

reticulatum, notes, U. S. D. A. 343 

rHerehoni, notes, II. S. D. A . 343 

Manguinale, notes, U. S. D. A. 343 

tsxanum, notes, TT. S. 1). A. 147,343 

virgatum, notes, II. S. D. A. 34.3 

wrightianum, notes, D. S. I). A_ 516 

Papaw, notes. 440 

Paper pulp, woods for manufacture. 356 

Papilio eretphonteg, notes. 167 

srsetAus, notes. 769 

* mareeUtu, uoiea . 187 


Page. 


Papilifi j}hilenor, notes.. 

trioluSy notes, U. S. D. A. 

I Parallin and oelloidin nietbods of <unbod- 

I ding, combination. 

as a preservative. 

embedding table. 

technique. 

for section cutting, i’liprovernont.. 

Parandra hrunnea, notes. 

; ParaplectrumftHidum, biologic'ol h 1 udies . 

i Parasites, aniinal. 

syinptomology. 

as affooted by acid juic.es of host 

plants. 

hosts. 

, 0 / cec.idomyids. 

Ceroplastos, U. S. I). A. 

i chinch bugs, U. S. 1). .V. 

j Coccida-. 

codeo ))lant. 

goats, IT. S. I>. A . 

grassbopiiers . 

Hessian lly, IJ. S. 1 >. A. 

imported scale, IT. S. D. A. 

Orgyia leueostigma ,V. S. 

D. A. 

l)eriodical cica<la, U. S. 1>. A... 

plum sphinx, Wash. 

Protoparce, T. S. I). .V. 

! rose aphid, U. S. D. A. 

apbLs, Va. 

San Joso Hcab». 

sheep, Ohio. 

sugar cone . 

tent caterpillars. IJ. S. D. A ... 

weevils, U. S. I). A. 

Swedish, of eggs. 

I’arasitic diseases of sugar beets. 

fungi. 

biology. 

of cultivated plants. 

Russian ibrent trors. 


167 
62 

321 

519 

321 

821 

321 

168 
1090 

193 

497 

864 


1058 

1070 

170 

864 

570 

164 

1074 

1058 


60 

1073 

807 

lOGO 

1059 

1068 

1064 

594 

570 
1061 

571 
170 
704 

1057 

764 

206 

305 


trees. 266 

Parjisitism and symbiosis. 416 

of Pacillua gallirus . 186 

Paris Exposition, arboricultural and iK)mu- 

logical conference. 900 

exhibit of experiment 
station veterinarians, 

‘ XJ. S. D. A. 703 

green, adulteration, Oreg. 875 

analyses, N. J. 458 

Oreg. 375 

Waah. 716 

and resin-lime mixture fur cut¬ 
worms, N. y. State. 271 

I for cankerworm,Mass. Hatch . 061 

I cutworms, Fla. 1069 

I fringed’Wing apple-bud 

, moth. Mo. 565 

locusts, Fla. 1069 

potato beetles. Ark. 643 

sweet-potato prodenia, Fla. 972 

tobacco-leaf miner, Fla. 1060 

injurious effect on peaob 
trees, U. S. D. A. 61 
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PariH fftveu, preparation and line, Conn. 

State. (50 

vs. Shoele’s gnicn a.H aa in.seu- 

ticiclo,N. Y.Stnto. 268 

Park woodlands and plantations. 153 

Parsley, notes, La. 547 

Parturient apoplexy, treatinent. 81)5 

Vaipalum dilatatum.iwXGB . 2;5 416,432 

notes. 416,432 

Cal. 241 

U.S. 1). A. 343 

Inmjijlorvvi, notes.7'.), 1H4 

pttbijiorvm tjlabrum, notes, I’.S. 

DA... 343 

Pastoiirizatiou n]>pnratiiH. 4fl3 

in butter nnikin*', AVis. 880 j 

dairyin;'. 493 ] 

Swedisli creameries. 792 j 

of milk. 91 I 

Mich. 180 ' 

N.C. 690 i 

Pasteurized milk, method of testing. 384 j 

Pasteurizing apparatus. 784 

milk in clieeae making, Can .. 293 

Pasture grasses, notes. Miss. 547 

winter and summer, ^liss. .547 

Pastures, artificial and natural. 432 

Pathogenesis of saprophytic micro-organ 

isms. 613 

Pathogenic, organisms in manure, disa;’peat- 

ance. 705 

Pavement ant, notes, U. S. 1). A.. 6.54 

Pea and hean tubercle, studies. 21 

blight, D(‘l. 958 

treatment, X.J. 447 

Ceylon, notes. Cal. 2.54 

meal for sheep. 780 

niildew% treutmeut, X. J . 447 

moth, (kin. 866 

proteids, Conn. State . 214,219 

Mqiinro pml, culture experiments. Cal .. 245 

weevil. Can.;. 860 

Peach anthmeuose, Ohio. 5,58 

aphis, black. 16.5 

Md... 600 

Mich. 169. 766 

boiler, iviuedies, X. J . 650 

buds, dropping. 640 


Page. 


Peacli rot, treatment, Can.-. 871 

Ohio. 5.58 

scab, treatment, Ohio. 538 

scale, new, Ga. 100 

spot, treatment, Ohio. 558 

tree borer, notes, X. Y. State. 269 

remedies, Ala. College_ 460 

Kans. 370 

Utah. 661 

trees as attei'ted by Paris green, U.; 

D. A. Cl 

from double pits, Kans. 3.52 

winter proiluction, U. i5. D. A . 397 

twig ashes, analyses, Mass, llati h 1033 

borer, U. S. D. A. .569 

rcmeilies, U. S. I). A .. . 565 

dlsea.sp, notes. .558 

wood, ash analyses. Can. 232 

yellows in nursery stock, Del . .5.50 

treatment, Mich. 1.53 

Ohio. .557 

Pea<-hcs, analyses. 7.54 

classiiication of varieties . ; 55 

culture and management. Mo ... 48 

grafting stocks, Ivans. ::52 

gum disease, Mich. 154 

liardiness of buds. 152 

notes, Cal. ‘j .54 

Fla. 962 

La. 547 

pruning. 152 

thinning. 152 

Can. 848 

varieties, t.’al. 254 

Mich. 49 

Dreg. 352 

winter protection, Mo. 48 

l*euimt disease, notes. 363 

oil in olive oil, detection. 413 

determination. 118 

Peuuuts, culture in Jamaica. 1039 

for pigs, A la. College. 577 

Ark. 1086 

irrigating. 1039 

l*ear blight, Fla. 971 

germ, characteristics. 803 

notes. 8G5 

Mass. Hatch. CIS 


disease, ('an 


860 


X.Y. Cornell. 451 


notes 


galls, notes, Ohio. 

growing in United States. 

leaf curl, treatment. 

Can. 

Ohio. 

Oreg. 

spot, Ohio. 

lecaDiiitn, notes. Teun. 

U.S.D.A. 

maggot, U. S. D. A. 

mildew, treatment, Ohio. 

nematodes, Ohio. 

I'oot borer, Ohio. 

galls, Mich.. 

louse, Ohio. 

rosette, notes, Ohio. 


X.J. 

blister mite, N.J. 

borer, sinuate, N. J. 

lire blight, Colo. 

fruit borer, U. S. D. A. 

leaf blight, notes, X. Y. Corm*U. 

blister, remedies, Utah. 

spot, N. Y. Cornell. 

midge, notes, X. J. 

prickly, notes, U. S. D. A. 

psyllo, notes, Mich. 

scab, treatment. 

X.Y. Cornell. 

. 

Mich. 


449 
458 
457 
266 
569 

450 
COl 
4 ^ 
457 
313 
766 

1057 

431 

165 

766 
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EXPERIMENT STATION RECORD, 


Paga 


Pear slug, Nev. 164 

N.J. 458 

remedies, T7tah. 661 

stocks, Japanese vm. French, Ala. Col¬ 
lege . 1042 

tree borer in Mississippi, U. S. D. A .. 570 

wood, ash analyses, Cun. 232 

Pearl millet, culture experiments, (’al. 244 

Pears, analyses. 754 

•racking. 561 

notes. La. 547 

tuberculosis. 850 

varieties. Cal. 254 

Mich. 49 

N. Y. State. 254 

Oreg. 352 

Peas, analyses, N. J. 946 

and buckwheat as a cover crop for 

orchards, N. Y. State. 252 

cereals, crossing. H26 

tares for milch cows, (’an . 295 

Canada field, variet ics, N. J. 483 

canned, detection of copper. 20 

canning, Del. 958 

drilling vs. broadcasting, ('an. 239 

fertilizer experiments. 33 

Mass. Hatch... 630 

Held, culture. 432 

TT.S.D.A. 542 

food value. 74 

improvement. 151 

notes, La. 547 

production of nitric nitrogen. 618 

seed, selection, Can. 240 

seeding at diflerent dates, (n. 239,836 

sweet, N.J. 448 

culture. 49 

varieties. Can. 239, 830,840,1034 

young, attacked by Jiracht/apora pixi, 

n.sp. 155 

Peat, analyses, Mass. Hatch. 1033 

Wash. 716 

molasses, analysis. 779 

for horses. 778 

nitrogenous products. 424 

Pecans, culture. 355 

injury by Datana angnt>ii, I . S, 

D. A. 570 


i 

1 

I 

! 




notes, Mich. 49 | 

Pelargonium, history. 904 

Peleootoma Jlavipes, notes. 168 

acsr^olu, notes, (Jonn. State- 273 j 

populi-transvgnvM, uoies . 1060 | 

sp., notes, Nev. 104 | 

Penicillfikm destroying wood.415,1055 

PenieiUium glaueum,\}iology . 725,929 

PennUetum longittylum, notes, (Jal. 244 

typhoideum, notes, (Jal. 244 

Pennsylvania College, notes. 699 

Station, bulletins. 40, 

41, 589,1042, 1079 


notes. 300,699 

Pentosans ill feeding stuffs. 79 , 

Pentoses, determination. 1003 j 

Peonies, notes, N. J. 448 i 


Paga 

Peony disease..... 561,971 

Pepper-and-salt currant moth. Wash. 869 

black, analyses, (Jonn. State. 281 

cayenne, analyses, Conn. State. 281 

white, analyses. Conn. State. 281 

Peppers, notes, Cal. 254 

La. 547 

N.J. 444 

Pepsin digestion, cleavage of albuminoids . 313 

Pejmu boguei, notes. 160 

Hrcularis, notes. 166 

inermia, notes. 166 

lucagti, notes. 166 

Peptones, meat, compo.sition. 79 

PcTchlorato in nitrates, determination. 410. 7Jtf, 918 

injurious eflbct. 834 

of potash, effect on rye. 235 

Perennial rye grass, digestibility. 1082 

Perfumes, manufacture at Grasse. 396 

l*endermium aflecting pines. 59 

»trobi\ notes. 363 

Pernicious scale, notes, Can. 273 

Peronotpora maydi^, notes. 56 

violce, notcH, N.J. 440 

viticola, notes. 763 

Poronosporaceie, notes. 416,562 

Persimmons, culture. 854 

Injury by psyllid, U. S. 1). A .. 570 

Japanese, Ala. College. 1042 

La. 647 

notes. Cal. 254 

Peruvian guano deposits, history. 1034 

ppHtalozzia funerea, notes. 1057 

f atcvucenH Hacchari, . 57 

Ifuepini, notes. 971 

hartigii, not4‘S. 1057 

lupinii, notes. 971 

tvniefacirni, n. sp. 155 

Petroleum as an insecticide. 470 

Pe Tsai, notes. La. 547 

Pezzotettix 'notes. Fin. 1069 

femur-rvbmim, note.s, Fla. 1069 

Phacelias, notes. 758 

Phceogmes hebe parasitic on brown-tail mol li, 

U. S. D. A. 1059 

Phalacrocera replirata, notes. 167 

Phalaris canarienna, notes, Cal. 244 

media, notes, (Jal. 244 

Phallus dannomum, notes, Me. 824 

iinpudicus, notes, Me.‘. 824 

Phanerogams and fungi, relation between 

evolution of organs. 929 

assimilation of nitrates in 

darkness. 726 

formation of proteids in dark¬ 
ness . 822 

Phaseolus helvolus, notes, (T. S. D. A. 147 

inamcenus^ analysis. 678 

pulvini, notes. 223 

retufius, notes, XT. S. D. A. 542 

Phemphigus posehingeri, notes. *374 

Phenacoccus solenopsis^ . 769 

Pheuological investigations in Seiileswig- 

Holstein. 827 

Phenols, poisonous etlect on plants. 929 
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Phenyl for eel wornie. 765 

J*fiilodromv9 paoijicua^ notoe. ‘J73 

PhlcBophagug apionoides, i\o\e» . 168 

minory notes. 168 

J*hle<jethontuts celeuh, notes, Xev. 104 

Phlof.o^inug bicolory uot<*s. 168 

Phlox disease. r»6l 

rust. 1049 

Phlyvtaniia tertialis, uoics, IT. S. I). A. 106:i 

Phoma 2 >^'Tfdc«.y notes, Ohio. 558 

Pho.sphate, analyses, Oal. 2:i5 

deposits of Arkansas. :i:i7 

nodules of Trichi iiopoly. 1034 

AViborgh, manufacture and ag¬ 
ricultural value. 32 

PhoHphatuH, comparison. 733 

Mass. Hatch. 622 

on grass, It. 1. 936 

determination by Ileynoso's 

method. 714 

ol‘ phosphoric 

acid. HIS 

mineral, analyses, N. J.. 426 

monobariuni and nionocalcinm, 

• deconipo.sition. 411 ■ 

jiatural, studioH. 35 

vs. acid, Mass. Hatch. 624 

of Algeria.3.5. 427 

the Pyrenees. 833 

pot exi^eriiuents. 136 

«|uantit4itive analysis. 19 

silica content. 219 

riios)>hatic rock, dissolved, analyses, 11.1. 919 

slag, analyses. Mass. Hatch_ 428 

slags, bases of valuation. 7.55 

I'hosphorio acid— 

citrate-soluble, deteriuiiiation.17,310. 71U 

determination. 16,19,117, 311.412 

effect on wheat and barley. 245 

importance in plant physiology!. 223 

in magnesitim pyrophosphate, calcula¬ 
tion . 607 

moor soils. 1024 j 

phosphates, determination. 818 \ 

soil, availability. 32 

water, utilization. 929,938 

soils, determination. 714 

HUiM)rpliosphat«8, deterniiiialion... 410,513 

Thomas slag, citrate solubility. mo4 

of plants ns affected by water content of 
soil. 1024 


l*ago. 


Phoxupterig eomptana, notes, Fla. 360 

PhyeusJlavidiLgy i\oU‘B . 661 

Phyllaetinia berberidig, n. sp., notes. 1013 

Phyllobiug pyri, notes, IT. S. 1). A. 65 

Phyllohrotica nigritarsiiy notes. 769 

PhyUopertha hortieola, notes. IT. S. D. A_ 65 

1‘hyllogtieta althceinay notes. 455 

aridUy notes. 72.5 

dammarcTy notes. 562 

horiorumy notes. 456 

N.J. 440 

limitata, notes, N. V. State_ 260 

Pa. 1042 

maeruyuUatay notes. 725 

jyirini, notes, N. H. 4.53 

gphceropgoidea, notes, K. V. 

State. 260 

notes. 456 

N.J. 449 

Phyllotrcta artnoracicey notes, T. S. D. A_ 61 

pusUlay notes, IT. S. 1). A. 571 

Plijdloxera in Ontario. 165 

Russia. 255 

treatment. 373,567,1076 

l*hylloxera vmtatriXy notes. 165 

r.S. D.A. 62 

Phylogeiiy of Basidiomyceb's. 321 

Pliymatidus monograph. 272 

Physarum cimrmmy notes. 612 

Physical ami meteorological researches in 

France. 103,203 

Physiology of assimilatory lissiies of plants. 417 

plants. 321 

plasmulyzing agents. 825 

roots. 928 

Phytobezoar, unusual. 928 

Phytonomrig punctatuSy notes, S. I). A_ 66 

Phytophaga, classilicntion. 374,770 

Phytophthora infestangy notes. 156, 2G6 

X.,T. 444 

jthageoli, notes. 1050 

Conn. State ... 261 

Phytoptug calcladophora, notes, Fla. 1054 

oUivorvgy notes. 769 

piniy notes. 374 

pi/H, notes, U. S. D. A. 65 

vitigy notes. 763 

l*ic«}i, red coloration of stomata. 612 

Picen exeelsa, forms. 836 

seeds, constituents. 825 

l*le melon. (See Stock melon.) 


role in vegetation 


122 PitMl grallini 


93 


solubility. 935 /Vm 5rrtWWJ(TP, notes. 1076 

Phosphorus compounds of miMu* soils. 932 U. S. D. A. 65 

in animal and vegetable ii.M- mariana, notes, U.S. D. A. 516 

sues, detection. 6i>8 ! protodiccy notes, IT. S. D. A. 570 

plants, determination. 1004 | rapee, notes, Nev. 164 

steel, iron, and iron ores, de- ! Pigeon manure, analyses, N. J. 1031 

temiinatiou. 314 j Pigs. (.s>s ahro Swine.) ■* 


poisoning, formation of fat in l 

body . 80 I 

Pliotographs of meteorological phenomena, | 

U.S.D.A. 124 


breed teats, Can. 278 

carcasses, analyses, U. S. D. A. 878 

comparison of moat of different breeds, 
U.S.D.A. 878 


Photoraicrographical camera. 321 cost of feeding, Wis. 778 

Phoxopterii cowip/nno, notes. 165 orossbred, growth, N. Y. State. 279 
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KXPEKIMENT STATION RECORD. 


1‘agH. 


PigB—Continued. 

fattening. 885 

fecundity a« aflecteil by brewl, Ind. 280 

feeding experimenU... 73,74,184,380,772,781 

Ala. College. 577 

Ala. Tuskegee ... 1086 

Ark. 108.5 

Can ....i. 277,882 

Iiid. 176,674 

Mont. 177 

N. V. State. 270 

Oreg.074,675 

l"tah. 086 

Wia. 776,778 

forage crope, U. S. D. A. 608 

in stubble fitdds, U. S. 1). A. 307 

Ituisoning by molasses. 704 

weights at farrowing time, l\'is. .. 777 

young, cattle plague. 406 

PigwjMid, winged, Mich. 121 

Piloboluti cnfgtalinuit atfectiiig rosins. 50 

J*impla eoHfjiuisitor j}ara,HitU’ on teni <‘ah‘r- 

pillara, C.S.D. A. 1061 

Pine aphis. 16 .j 

geometer moth, notes. 570 

histology. 641 

lands of Minnesota, reforesting. r>66 

leaf rust. 060 

scale, white, Mich. 766 

stunip lands, reforesting, 1040 

t>^ig galls. 374,6.53 

white, distrihution, Mi<’h. 104,5 

new fungus disetase. 57 

PiiM'S, distribution in Cevennes. 53 

Southern, di-seascs. 86:{ 

VinuHcernbia sisid, constituents.H2.5,1077 

monticola iiH atfected hy Veridennitnii 

pini . 59 

/iytda, not(‘S . 52 

Acipioni/ormw, noU»s. 53 

Pipette, automatic. 020 

new. 21 

rirustomafanieiianum, notes. 562 

I'intacia vera, culture on the Trans-Caucasus 253 

I’istol case heater, "N". T. State. 260 

Pit vs. platfonn fur man lire. 797 

riaceas, notes. 641 

rUiffiodera pwpurea^ notes. 760 

PlagioHotun gpeciomt^ notes. 56Jt 

Plane tree, notes. 443 

Plankto.ogy, inetlioiis, U. I. 920 

Plant ana ysis as u means of deti^rmining 

th( ootash reqiiiremeiitsof thesoil. 335 

hre^ii g, iitiliKatioii of iiybrids, IJ. S. 

D.A. 516 

hug, box-elder, U. S. D. A ... . 160 

green, U. S. D. A. 571 


leaf-footed, Fla. 360 

tarnished. 1066 

Fla. 368 

Mich. 168 

U.S.D.A. 62 


I 

i 

I 


I 

I 


i 


Uhler’s green, rcmoilies, S. Dak. 4f0 

yellowdined, Mich. 108 

cell as affecteil by X-rays. 123 


Page. 

Plant and diseases in Scandinavia . 724 

hibliograpiiy. 846 

in Denmark. 647 

Milder glass, early history- 641 

<li‘M lo,imcnt as atfected h> iimtilation 

td'seed. 517 

diseases and insects, law for hu])])i o 

sion, ^Id. 662 

as atlec.tcd hy shade, N. .1... 435 

in feet ions. 562 

in Holland. 155 

notes, S. C. 763 

prevention. 457,763,1057 

treatment,Del. ^562 

food, availability in worn soils, Ind.. 275 

cost ill various fertilizers. Conn. 

State. 337 

loss hy drainage* water. 030 

movement before fall of leaves. 022 


studies, Tnd. 164 

J’luiit growth ns alleeled hy— 

acidity of soil. 117,128 

gases and vapors. 822 

light. 125.414,612,614 

physical propiTties of the soil. f28 

removal lodiflerent latirinle or altitude. 400 

temperature. 008 

ITaiit growth, role of water. 121 

improvement, in\estigations in Swe¬ 
den . 510 

introdui'iioii, C. S. D. A. 027 

lice..... 560,600,075 

Can. 866 

(’oiin. State,. ‘273 

Mass, llateli. 661 

Mich. 168 

Nev . 104 

natural enemies, N. Y. State. 467 

of conifers. 374 

on t uniat oos, U. S. D A. 5 To 

remedies, N. Y. Stale. 4ti7 

IT. S. I). A. t55 

Utah. 6 51 

life, form and functions. 410 

louse, grain, Can. 806 

new, on tobacco. 770 

rose, Nev. 164 

nodes, elongation. 23 

niielei, roduetioii phenomena. 23 

organs, anatomy and physiology of 

water-secreting. 1013 

parasites. 155 

]thysiological and agricultiiral-cheiiii- 

cjil researches. 519 

lihysiology, importauee of phosphoric 

acid. 223 

protection against animals. 121 

station in Gorniany. 200 

soil tests. 711 

sprouts as affected by low tempera¬ 
ture . 223 

strucinro as affected hy carbon dioxid. 610 

substances, key. 417 

tissues, anatomy and iihysiology. 417 

detection of cuue sugar. 417 
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T'ftgo. 

Plant tisBtieB, root*ttibercle bacteria. 123,224 

traDBpiration, Htudiea. 122 

Plantago gnaphalioideg, notcH, U. S. D. A ... 343 

Plantain, woolly, notes, XT. S. D. A . 343 

Plantan'ux orientalii^ notes. 443 

Plants, absorption of potash salts. 1013 

activity of contractile roots.417 

agricultural, improvement. 146 

anatomy and jihysiology. 121,321 

asafTectcMl by atmospheric precipita¬ 
tion . 12o 

bud variation. 613 

calcium salts. 613 

copper. Oil 

electricity. 122,825 

light. 928 

phenols. 929 

assimilation of ammoniacal nitro¬ 


gen. toil 

chlorophyll. 517 

nitrates. 34 

nitric nitrogen.... 1011 

blossoming ])eriods. 418 

cell walls. 417 

contact irritability. 1013 

crncifcrons, dimorpliism. 825 

cullivalcd, di.seascs. 971 j 

parasitic fungi. 266 

wonii.s. 170 

lietemiiiiation of cblorin. 1004 

manganese. 605 

phosphorus. 1004 

sulphur. 1004 

direct ferlili/ation. 415 

dissemination by stock cars. 418 

distribution, Cal. 253,963 

('cononiic, fungus disease.^. 266 

evolutiona.siuHiienced by nutrition. 23 

fertilizer requirements, Cal_ 235 

for litter. 349 

form and structure as atlocted by -- 

light. 517 

mineral salts . 1008 

foi’inatiou of asparagin. 726 

from Wyoming, now. 518 

function of liydroeyanic acid. 929 

goutropic movements. 321 

iiniiroveinent. 151 

in ancient and modern times. 418 

the grecnliousc as aflected by 

siilpliur niibydrid. 417 

leguminous, assimilation of nitrogen 321 

inoculation. 825 

iiieaiiH of dofenso. 23 

medicinal, N. C. 612 

melliferous, studios. 167 

moisture roquireiiieiits. 417 

nitrogen assimilation. 414 

nutrition. 1011 

nutrition. 1013 

occurrence of copper. 825 

glutamin. 116 

liydroeyanic acid.... 223 

organography. 612 

origin of lecithin. 613 

6736—1^0. 12-G 


Page. 


Plants, ornamental, as affected by drought, 

N. J. 449 

crossing and hybridiz¬ 
ing, Iowa. 252 

fertilizer experiments. 49 

for Maine. 855 

Nebraska, Nebr.... 638 

pruning. 356 

Iihanerogamons, nitrogen feeding.. 235 

physiological function of iron. 518 

poisonous, feeding to sheep, U. S. 

■ D. A. 793 

notes . 725 

of .Au.stralia. 519 

ineuilows and pas¬ 
tures. 361 

the I'nited States, II. 

S. 1), A. 516,928 

to stock. 54 

potted, fertilizer experiments. 49 

production uf alpine characters_ 603 

propagation by cuttings. 353 

proteid formation. 223,825,925 

proteolytic enzyms. 1017 

HCTisitive, grown in wator. 122 

sexuality. 519 

sugar content as affected by sun¬ 
light . 1013 

temi>erature. 921 

tolerance for alkali salts, Cal. 226 

transpiration. 822 

variegated, fungus attacks. 59 

vegetative period in different cli- 

inales.. 720 

watering. 553 

Vlanmodiophora 6ere, infection experi¬ 
ments . 560 

notes. 456 

Plasmolysis and plasniotic inombranes. 417 

of bacteria. 322 

Plasmopara cuhensis, notes. Ohio. 302 

ous(iuash,N.Y. State. 455 

tu'ficoZa, notes. 155 

riatyeents de 2 )rcssu 8 , notes. 168 

i^uercu.'?, notes. 168 

lUatygaster, development. 170 

ricroma boiiu^culn, notes. 770 

Pleurohis ogtreatus, notes, IT. S. 1). A. 551 

Plowing and harrowing. 847 

deep vs. sballnw for corn, Nebr... 429 

fall vs. spring for corn, Nebr. 429 

Plows, tests. 898,1097 

Plum aphis, notes, Mich..*. 766 

black knot, notes, N. II. 453 

curcuiio, notes, N. J. 458 

remedies, Kaus. 370 

dower buds ns affected by cold, Wis.. 755 

gouger, notes, Kons. 369 

ground, notes, U. S. D. A . 147,343,54^ 

leaf louse, Nov. 164 

spot, treatment, N. Y. State. 265 

rot, treatment, Can. 871 

scale, Mich. 766 

sphinx, r(^me<lios, Wash. 867 

stonolcss. 440 
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Page. 


Plum trees, pruning, Mass, llatcli. 437 

wood, ash analyses, Can. 232 

Plums, analyses. 754 

.Cal. 255 

and cherries, botany. 640 

blooming season, Ala. College. 1042 

cross fertilization by bees, X. Mex.. 871 

culture. 640 

X.Mex. 854 

European, varieties, ^lass. Hatch... 436 

grafting. 355 

Kans. 351 

G reon Gage. 753 

hanliness of buds. 152 

J apaneso, N. Y. Cornell. 640 

varieties, Mass. Hatch ... 436 

native, culture in Northwest, W is .. 45 

notes, Fla. 062 

La. 547 

plant lice attacking, N. Y. State_ 467 

thinning, Can. 848 

varieties. Cal. 254 

Mich.. 49 

N. V. State.. 254 

PluHa fpinula, early phases. 770 

notes, Nov. 164 

N. y. State. 270 

riutella crudferarwn, notes, Nov. 164 

Pneumonia, infectious, of sheep. 497 

Poa, annual, culture oxporiinonts, Cal. 244 

Poa annua, notes. Cal. 244 

araehnifi! ra, notes. Cal. 245 

atropurpurm, notes, C. S. D. A. 516 

cajnUariM, notes, IT. S. 1). A. ''16 

hanani, notes, U. S. D. A. 516 

j^mcifolia, notes, XT. S. I). A. 516 

longipcdunculata, notes, XT. S. D. A. 516 

trii'ialit, notes, Cal. 244 

Pod spot of beans, N. J. 446 

Poilisiis, species in United Stntes. 570 

ropcilocajJfnin lineatas, notes, Mich. 168 

Pa-ciloehroa ininnta, notes. 273 

Poi.son liemlock, notes, U. S. D. A. 516 

ivy, notes, U. S. I). A. 516 

oak, notes, U. S. D. A. 516 

of honeybees. 765 

sumac, notes, U. S. D. A. 516 

Poisoning hy Kafir corn. 694 

mushrooms. 417 

U.S.D.A. 47 

Polar expeditions, Wellman, U. S. D. A... 325,410 
Polarimetrio method for starch in flour-. 314 

Pole beaus, varieties, Can. 849 

Polenta, digestibility. 180 

Poliraaliti method for determination of fat.. 118 

Pollen, eflect on ripening season of straw¬ 
berries, Wis. 755 

Pollens, biology and morphology.416,1013 

Pollination, studies. 1.52 

Pollinia fu Iva , notes. 416 

Polyembryony in Opuntia vulgarU . 23 

Polygonum muhlenbergii, notes, Iowa. 1018 

ramoHsoimum, notes,U.S. D. A. 343 

sachalmeme, notes. Cal. 245 

Polyporus hartigii, notes .. 653 


J*age. 

; Polythrincium trifolii, notes, N. J. 446 

. Pomacete, structure of wood. 644 

Pomegranates, notes, La. 547 

Pomelos, analyses, Cal. 255 

Pomology, Division, IT. S. D. A. 652 

i Poplar hawk moth, Nov. 164 

• leaf-gall louse, Nov. 164 

, Poplars, canker. 69 

Pork from ditl'erent breeds, comparison, U. 

! S. I). A. 878 

I production for cotton fanners. Ark.. - 1089 

in Kansas. 584 

Porto Ricx), trade, IT. S. I). A. 197 

Portulaca oleracfa, analysos, Ind. 275 

notes, Cal.^ 244 

U.S.D.A. 343 

. pilosa , not os, X'T. S. D. A. 34:i 

Potash and pliosphoric acid for meadows... 147 

as porelilorato, determination. 819 

bulb, new form. 1005 

erudo, method of analysis. 19 

determination. 310,412,605,1004 

without removal of 
iron, calcium, etc... 408 

fertilizers, eflect on beet sickness.. 653 

for beets, M ass. Hatch... 636 

peas, Ma,s8. Hatch ... 636 

industry. 1034 

in potassic fe*tilizers, determination 409 

soils, conservation, Do). 134 

detennination, Del.134,514 

of voh’sunc, origin. 620 

of plants as nfleeted by water eon- 

* tent of soil. 1024 

production from ashes of trees and 

gra,--Hes. 235 

requirements of soil, expeiimonls... 335 

salts, ab.sorpt ion l»y plant.s. 1013 

efleet on composition audyicld 

of potatoes. 140 

for wheat. 623 

production and distribution.. 136 

use ill agriculture. 136 

Potassium carbonate, analyses, K. 1. 919 

ns atfecting beet sick¬ 
ness . 266 

in salt, detormiiiatioii 20 

eblorid, analyses, Conn.State... 230 

j Mass. Hatch . 428 

I N. H... 36 

I N.J. 426,1031 

I n. I.919 

I Wash. 716 

for potatoes. 141 

vs. 8ul[)hate of potash, 

, ditfereucein action.. 136 

I nitrate, analyses, K. I. 919 

determination of por- 

chlorate. 410 

perchlorate experiments. 427 

permanganate for determination 
of potash. 

sulphate, analyses. Conn. State. 230 

Mass. Hatch 428 

N.J. 426,1031 
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Page. 


PotasBinm salphate, aualyses, R. I. 919 

Waih. 716 

and niagncHia, analy¬ 
ses, Mass. Hatch 1038 
N. J. 426 


tan kage fur cotton, 
Ala.Canehrake. 628 
vs. muriate of potash, 
difference in action. 130 

sulphid for fairy-ring fungus of 


caruatiou. 267 

wheat smnt, Can ... 633 

preparation and use, 

Conn. State. 66 

Potato us a culture medium. 1014 

beetle, Colorado, U. S. I). A. 62 

beetles, notes, N. J. 458 

blight. {See aleo Potato rot.) 

notes, Me. 824 

N.H. 453 

bud weevil, IT. S. D. A. 61 j 

crop as aifecled by weatiier, Mass. [ 

Hatch. 647 ' 

of Great Britain. 98 | 

cultim*, bibliography. 847 

disease, new. 266 ' 

diseases in Germany. 653 

notes, N. V. State. 260 

studies. 156 

treatment. 761.762,865 ! 

flea-beetle, N. y. State. 270 | 

flour. 481 ' 

and skim milk for calves. 482 ; 

introduction into Rtirope. 432 I 

rot. 156,206,865 | 

N.J. 444 

scab. 561 

N. H. 453 

N.J. 448 

prevention. 156 

N.J. 444 

Ohio-.. 350 

treatment. 456,1051,1068 

Cun. 860 

Ind. 264 

Ky. 363 

N. Y. State. 453 

R. 1. 967 

seed, treatment. 339,1058 

stalk borer. Me. 871 

stem blight, communicability, K. Y. 

State. 452 

tubers above ground. 560 

wet rot. 761,972 

Potatoes, analyses. Conn. Storrs. 678 

Mass. Hatch. 1033 

Wash. 716 

as affected by cucumber flea-l)eo- 

tlo,N.Y. State. 261 

food for man, U. S. D. A. 698 

composition and yield as atfected 

by potash salts. 140 

cooperative experiments. 955 

culture. 43,339,749 

N.Y. Cornell .. 636,950 


Page. 

Potatoes, culture, R. I. 951 

deep vs. shallow, N. C_ 349 

experiments.... 43,136,433,955 

Ohio. 350 

level vs. ridge, Ark. 543 

in Russia... 245 

dry rot. 761 

ensiliug, TT. S. D. A. 397 

feeding value. 182 

fertilizer experiments. 339,349,433, 

848,1036,1038 

Can. 836 

Ky. 344 

La. 548 

Mich. 147 

N.Y. State. 246, 
431 

Ohio. 950 

R.1. 953 

food value. 74 

for swine. 83 

forcing, Kans. 149 

fusarium disease. 266 

grafting. 432 

in France in 1781. 1039 

rotatious, R. 1. 953 

irrigation experiments, Wis. 747 

new variety. 749 

notes. La. 547 

planting at dift’erent— 

dates, N. C. 349 

depths, Wis. 740 

distances. 630 

rates, N. C. 349 

planting different sized tubers. 629,630 

]Kda8sium chlorid for. 141 

quantities of ]>lniit footl utilized. 10.38 
second-crop seed vs. Northern- 

grown seed, Ark. 542 

seed from dilferent hx'alities, R. I. 952 

selection. 43,1039 

solaiiin content. 953,1005 

starch content. 43,847 

starch content, as atfected by— 

culture. 339 

seed treatment. 339 

s])raying. 339 

studies. 749 

varieties. 43. 538,635,847,955,1039 

Ala. Canobrake. 629 

Ark. 543 

Can. 836,846,1034 

Ind. 254 

Mass. Hatch. 627 

Mich.48,147 

N.OI. 432 

Ohio. 350 

Pa. 42 

R.1. 9M 

Poultry and eggs. 584 

animal parasites, Can. 280 

breeding. 282 

breed teste, Can. 280 

culture. 184 

modern methods. 679 
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Page, i 

Poultry, determination of age. 584 | 

diphtheria. 496 

diseases, Can. 280 

treatment, N. C. 1087 

drawn vs. undrawn. 482 

feeding experiments, Mich. 580 

gapes, Ky. 390 

liouse, description, Me. 885 

in Belgium. 1089 ! 

management, Can. 885 [ 

manager, report. Can. 280 | 

marketing in England. 482 ! 

notes, Mich. 180 j 

raising in Denmark. 83 | 

Pourridie, treatment. 971 j 

Pourriture grise, treatment. 60 I 

Prairie clover, notes, XT. S. D. A. 343 

sago brush, notes, XT. S. D. A. 343 ' 

skies, U. S. D. A. 326 

Preservation of timber. 965 

Prickly lettuce, notes, Idaho. 760 

pear in New South Wales. 757 

notes, IT. S. D. A. 343 

Primulas, Chinese, Botrytis di.sease. 155 

rrionoxystus robinice, notes, Nev. 164 

Procria am^rieana, notes, N. J. 458 

Procyon lotor^ notes. 25 

Prodetiia commelince, notes, Fla. 972 

Prodenia, sweet-potato, remedies. 972 j 

ProenzyiuH, review of literature. 322 

Promotion for merit, U. S. D. A. 124 i 

Proaopia jnlijlora, notes, U. S. I). ..V. 343 

Proteid derivatives, study. 716 , 

formation in plants. 223,825,925 

new, of milk. 782 

synthesis by pliuits. 726 

Proteids, classification. 116,412 

formation in darkness by phieno- 

gams. 822 

from conifer seeds, cleavage prod¬ 
ucts . 313 

in animal products, determination, 

XT. S. D. A. 820 , 

solution, determination. 607 i 

of colostrum, investigation. 382 j 

cream, determination. 715 ! 

horse bean. Conn. State.214,219 ' 

lentil, Conn. State.214,219 ; 

pea. Conn. State. 214,219 , 

seeds, composition. 607 i 

re formation from meta¬ 
bolism products. 928 

soy bean. Conn. State. 218,219 

vetch. Conn. State.214,219 

Protein Ciiniioiinds for pigs. 880 

decomposition during germination. 928 

digestion, cbemiam. 1089 

formation of fat from. 80 

in feeding stuffs, N. J. 977 

precipitation, chemistry. 116 

preparation from solutions. 716 

Ptoioparct Carolina, notes. 770 

Fla. 1068 

tr.S.D.A. 1090 

ccUvs, notes, Fla. 1068 


Page. 


Protoplasm and active albumen, studios ... 223 

reaction to thermal irritation.. 612 

stimuli.... 223 

Pruner, oak. 1066 

Prunes, analyses, Cal. 255 

bloating. Cal. 255 

frogging, Cal.^255 

sulphured. Cal . 255 

varieties. Cal. 254 

Pruning apples, Nobr. 45 

fruit trees, Ark. 1044 

grapes. 355,440 

notes. 552 

ornumeiital plants. 356 

peaches.^ 152 

plum trees, Mass. Hatch. 437 

principles and practice. 355 

root, cll'ect on fruit buds, Okla. 46 

roses. 641,768 

Pnmua domeatica, early botanical views ... 640 

aerotina, notes, U. S. D. A. 510 

Paeudaliua ovia, notes, Ohio. 594 

Paeudococcua aceria, notes, IT. S. D. A. 1060 

Pseiidococcus, maple, N. J. 467 

Pseudocommis, investigations. 972 

Paendneommia vitia, distribution. 59, 259 

in bulb disiease of cro¬ 
cus . 59 

diseases of chestnut 

and palm. 59 

Paeudomonaa campeatria, . 4.56 

atewarti, notes. 802 

on sweet corn. 1051 

Pseudoneuroptera of Italy. 167 

Paeudopeziza medicaginis, as a cause of 
alfalfa leaf 
spot, Iowa... 58 

notes, Iowa.... 263 

Pseudorabies, Iowa. 296 

Psendotuberculosis of sheep. 192 

Paila roace, notes, (hiu. 866 

U. S. D. A. 65 

Pioroptes communis, notes . 895 

Psychrometer applicable to study of trans¬ 
piration. 417 

Pffy/Za mali, notes, IT. B. D. A. 65 

pyricola, notes, Mich. 766 

Psyllid, injury to persimmons, U. S. D. A .. 570 

Paylliodea punotulata, notes, U. S. D. A. Cl 

Pteria aquilina, notes. 121 

Pterophoridm of North America. 360 

Ptilinua ruficomia, notes. 168 

Ptinid beetle, U. S. D. A. 62 

PiihlicatioDS, Division, U. S. D. A- 196,298,397 

of IT. S. Department of Agri¬ 
culture, 1841-1897 . 298 

Puccinia arrhenatheri, notes. 1057 

aaparagi, noioB . 455,865 

R.1. 968 

coronato, notes. 816 

coron^era, notes . 316 

diaperaa, notes. 816 

glumarum, notes. 316 

grominin, notes. 316 

harioH, notes. 865 
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l*age. 


Fuednia heliantlii, notes, N. Y. State. 260 | 

hieracii, tioitiB .455,971 | 

lycii, noted . 454 

malvaeearum, noted . 465 

N.J. 448 I 

phlei'pratennU, notes. 816 

nbis, noted . 969 

timpleXf noted . 816 

tanaceti, notes, Mass. Hatch. 648 j 

vosaii, notes. 865 i 

windaorice, variation of teleute- ; 

spores. 561 I 

PuU’x serraticeps, notes, Mich. 766 | 

Pulvinaria acericola, notes, IT. S. D. A. 1060 

innwnerahilit, notes, Nev. 164 

Tenn. 768 | 

IT.S.D.A. 1060 i 

occidcntalia ^ 
notes, Wash... 869 ' 

Pulvinaria, western, Wash. 869 

Pumpkins for pigs. Orej^. 674 . 

notes, Cal. 254 

La. 547 


l*age. 


Rabbits, Jack, value,U. S. D. A. 25 

uietabolisra experiments .. 1088 

KabieH,inoGuiation experiments with wolves 597 

investigations, IT. S. D. A. 999 

notes, Nebr. 296 

prevention. 893 

Raccoon, distribution and use. 25 

Radish, history. 151 

Radishes, analyses. Conn. State. 250 

and carrots,simultaneous forcing. 962 
fertilizer experiments, Conn.State 249 
fertilizing constituents removed 

from soil by. Conn. State. 250 

forcing, notes. 3.54 

notes, La. 547 

Rubirrigation, Conn. Stete. 249 

varieties, Conn. State. 249 

Rattinose, determination in molasses from 

beets and sugar cane. 96 

Ragi, culture exporiments. Cal. 244 

Railroad wonns, notes, Vt. 4,59 

Rain, causes. 616 

during liurrieaiie at Port Royal, S. C., 


l*urple scale, notes. 769 

smartweod, notes, Iowa. 1048 

Purslane analyses, Can. 885 

Ind. 275 

cotton, notes, IT S. D. A. 348 

notes, U. S. D, A. 348 

sliwp, culture experiments, Cal .. 244 

water, notes, U. S. 1). A. 343 

Putnam scale, notes, N. Y. State. 268 

vs. San Jo 86 seule, Idalio- 706 

Pyocyanio bacillus, production of various 

Iiigments. 822 

Pyralis costalis, notes. 1066 

fariiialia, notes, C.’onn. State. 273 

Pyrameia cardui, notes, Fla. 974 

Pyrauata /errugalia, notes, U. S. I). A. 66 

theseuaalia, noted, Fill . 973 

Pyrothrnm, culture experiments. Cal. 244 

Pyrophosjilioric acid in siijierpliospliales, 

determination. 19 

Quarantine ofiieer of Cali lorn ia, report. 375 

Quebracho woml, ash analyses. 219 

Quickens grass, notes. 432 

Quince blight, note^s, Mass. Hatch. 648 

ourculio, notes, N. Y. Cornell. 565 

orange rust, Mass. Hatch. 648 

Me. 824 

N. H. 458 

treatment, Can. 871 

wood, ash analyses, Can. 232 

Quinces, varieties, Cal. 254 

Mich. 49 

N.Y. State. 254 

Rabbits, digestion experiments. 1082,1088 

injuries to young trees. 963 

Jack, breeding habits, U. S. D. A... 24 

description of species, U. S. 

D. A. 28 

natural enemies, IT. S. D. A.. 25 

protection against, U. S. D. A. 24 

remedies, U.S.D. A. 24 

statistics of drives and hunts, 
U.S.D.A. 25 


U.S.n.A.:. 419 

j eilect on sugar cane. 929 

gushes and thunderstorms, U. S. D. A. 326 

in Hawaiian Islands, IT. S. I). A. 124 

Rainbow, high, IT. S. D. . 326 

lunar, U. S. I). A. 124,419 

, Rainfall and outflow of Great Lakes, I'.S. 

! D. A. 325 

annual, of the globe. 522,1020 

I determination of nitrogen, Miss... 315 

in liritisli Islands. 124 

; Cuba, C.S.D. A. 825 

I Great Britain. 124 

Nicaragua, T. .S. D. A. 825 

river basins of Russia. 327 

I measnremeuts on ships, IL S. I). A. 419 

^ observations at Paris. 616 

of the »*rop season, U. .S. D. A. 522 

quantity corresponding to given 

depths, r. S. 1). A. 419 

Rains, cold, etlect on fruit blossoms. 58 

sulphur, IT. S. D. A. 124 

Raisin grapes. 440 

Raisins, anulyRes, Cal. 255 

determination of malic acid. 413 

sulphured. Cal. 255 

Ramie, culture in foreign countries. 686 

loaf roller, Fla. 973 

Ramulariaeylindriopaia, notes, N. V. State . 260 

' Ranges of Southwest, experiinenta, T. S. 

H. A. 1005 

I Rai>e ns a cover crop for orchanU, N.Y. State. 225 

I soiling crop, Wis. 741 

culture experiments. 433 

cutting at different dates, Wis. 741 

for lambs, Wis. 773 

pigs, Wis. 761 

methods of cutting, Wis. 741 

notes, U. S. D. A. 397 

seed, selection./.1047 

cake. 884 

digestibility. 1083 

meal, analyses, Conn. State. 337 
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Page. 


Kape, vaHetlea, Can. 238 

KanplM^rries, analyses. 754 

black, varietien, Can. 253 

N.Y.Stiate... 962 

notes, La. 547 

red, varieties, Can. 253 

N. Y. State. 962 

varieties, Ind. 1043 

Mass. Hatch. 436 

Mich.48,49 

Miss. 48 

N.Y. State. 255 

Raspberry anthracnose, Colo. ^6 

roots, Wis. 720 

Kuiiou, emergency, for army. 376 

Rations, calculation on basis of heat of com¬ 
bustion . 884 

digestibility, calculated and actual, 

N. Y. State . 478 

for cattle, digestibility, Pa.. 1081 

farm animals, coiupiitutioii, N. 

Y. Cornell.... 992 

preparation. 480 

milch cows. Conn. Storrs. 681,684 

Oreg. 684 

light vs. heavy for steers, Can. 277 

Rattlebox, notes, U. S. D. A. 516 

Reading courses in agricultural education.. 1 

Red ant,notes, U. S. D. A.»... 654 

Astrachau apple, immunity to Oymno- 

gporangiiim macrop us . 866 

backed cutworm. 165 

beech fungus and insect enemies. 653 

breasted sawfly, notes. lOW 

buckeye, notes, U. S. D. A. 516 

cedar, American. 965 

clover, American. 147 

culture, U. S. D. A. 542 

oxpennieiits, Cal. 244 

experiments, W. Va. 1088 

digestibility. 1082 

mammoth, ns a cover croji for 

orchards, N. Y. (State. 252 

parasites. 556 

seed, experiments. 966 

Desert of Wyoming, description, U. S. 

D.A. 718 

root sedge, notes, U. S. D. A. 343 

rust of wheat, Ky. 864 

scale, California, Ga. 160 

Florida, Ga. 160 

notes. 569,769 

spider. 165,373 

Mich. 168 

.. Nev. 104 

N. Y. State. 268 

remedies, N. Y. State. 270 

treatment, Utah. 061 

threadworm, Ohio. 694 

winged locust, U. S. D. A. 61 

Redtop, culture experiments, Cal. 244 

fall, notes, U. S. D. A. 843 

notes. Miss. 547 

Reforestation of Loire basin. 53 

mountains.*.. 58 


Page. 


Reforestation of pine-stump lands, Mich... 1046 

white-pine lands. 966 

Refractometer in butter examination. 17 

Reichert-Meissl method for fatty acids. 515 

Reindeer moss for milch cows. 492 

Relbnuinm, revision of species. 416 

I Rennet, artificial. 791 

j curdling. 387 

I effect of different quantities in 

! cheese making. Can. 293 

ferment, action. 089 

I Rescue grass, notes, U. S. D. A. 343 

: Resin for rendering fungicides adherent... 1050 
I lime mixture and Bordeaux mixture 

I for cabbage plusia. 

! N. Y. State. 270 

j fur cabbage worms, 

1 N. Y. State. 869 

I Respiration <5alorimeter— 

! description. 470,584 

Conn. Storrs. 064 

Jtespiraiiou t^xperiinontH— 

! with animals. 885 

I cat«s. 80 

I dogs. 70 

I man. 183,471,481 

I (Joiin. Storrs. 666 

! Re 3 'no 8 o methml for pliosphates. 714 

JRhagodiabillardieri, notii» . 546 

nutans, noUiB . 546 

RhagoUtis Hbieola,iiOiQ»,WBBi\ . 869 

Kbca grass, notes. 725 

^ Rbingota of Italy. 167 

Jthizococcusmvltispinisus^myiciB . 569 

i Ithizoctonia strobi, a new fungus disease of 

i whiti^ pine. 67 

' violacea, notes. 865 

; Rhixomes, growth. 613 

Rhode Island Station— 

I bulletins. 734,735,832,8:16 

financial statement. 999 

report. 919,929,030,935,936,937, 

938,930,951.952,953,056,067,968,990,902,990 
Rhododendron maximum, notes, U. S. D. A . 616 

, Jihogas fumipennis, parasitic on plum 

sphinx, Wash. 867 

Rhopalosiphum ribis, notes, N. Y. State. 208 

sp., notes. 1066 

Rhopobota vacciniana, notes . 509 

J Rhubarb, forcing, notes. 354 

! notes, Fla. 962 

I Mich. 49 

' Rhus diversiloba, notes, U. S. 1). A. 510 

I radieans, notes. 616 

wmix, notes, U. S. D. A. 510 

Rhynohites bacchus, uot^ . 871 

cosruleus eonicus, notes. 871 

Rhynehoeorus sp., notes. 7^ 

Rice, analyses. 078,1088 

ash analyses, U. S. D. A. 873 

bran, analyses. Cal. 276 

calculation of number of shoots from 

grains. 824 

crop of India. 08 

culture without water. 147 
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Rice, digestibility. 1088 

foods, analyses, K. J. 475 

grub beetle at electric liglit8,U. S. P. A. 570 

meal, molasses feed, aud ground grain | 

for swine. 482 | 

plant, water requiremeuts. 1038 

red, description, La. 38 

seed, absorption of water. 1049 j 

germinal ion as allected by diller- 

eiit amounts of water. 1006 1 

speQilic gravity. 967 

seeds as affected by soaking. 1047 ^ 

Kicinns poison. 89G 

Ridge vs. level culture for mangel-wur/els. 1035 ; 

Rinderpest, immunity. 496 ' 

immunising iKJWcr of gall. 91 ' 

in Basutoland. 496 

South Africa. 496 

Rip(Miing of seeds. 760 

River aud Flood Servieo. bulletins, U. S. 

D. A. 328,827 

reports, U. S. 

D. A. 125 

Roail building by convicts, T. S. D A. 190 , 

in Minnesota, tStato aid, U. 8. 

D. A. 390 

Inquiry, Offiee, T. S. I). A. 196,396 

making, report of instructor, Can.... 397 

Roadside treatment, actual and possible- 1044 

Roads, object-lessons. T. 8. D. A. 598 

Jtobima p8evdacacia,\\o\es . 53 

Rock elm, ash analyses, Can. 232 

Roekall as a ineteoi ological station. T.S.D. A 410 

Roeky Mountain locust 8. Dak. 400 

Jiwstdiapirata. notes, I’a. 1042 

Rolling crops. 847 

Rolls, analyses, IC S. I). .-V. 876 ! 

Root borer, clover. 164 

])cae]i, Ohio. 558 

crops, ( iilture, N. 11. 045 

fertilizer experiiiient.s. 433 

iiiseets affecting. 165 

development of forage plants, Kans .. 310 

disease of grapevines . 156 

mulberry t roes. 865 

wheat. 650 

galls of {leach, Micb. 1,54 

hairs and rhizoids, growth. 1013 

knot of tomatoes, uotes, Fla. 10.51 

louse, fir-tree. 374 

peach, Ohio. 558 

strawberry, Del. 571 

N.J. 457 i 

iiressure apparatus. 417 - 

artiflelal, for transplanted 

trees, Wis. 751 | 

pruning, effect on dcvelopnieiit of fruit | 

buds, Okla. 46 

experimeuts Ala College ... 1042 
Stringfellow method, Ga .... 1040 

rot of alfalfa. 865 

coffee. 450 

sugar beets. 865 

prevention. lud. 275 

swellings of sugar beets. 1057 


l*ag6u 

Root tubercle bacteria in living plant tissue.*) 123 

of alders and the Eloagnaceie 825 


legumes. 726 

production. 119 

webworms, notes, N. J. 458 

worm, grape, IT. 8. D. A 

Roots, absorption of carboliydrates. 1006 

activity.417,613 

. for fodder, exi)erimcnts. 1040 

milch cows, Oreg. 084 

of xa^renninl pluiiis, investigation, 

Wis. 720 

pliy.siology. 928 

Itosa vnehuraUtna, hybrids. 440 

Rose a]diid parasite, U. 8.1). A. 1059 

aphis iiarasitc, W. Va. 1008 

treatment. 601 

beetle. Fuller’s, lirich. 168 

blaek speck, prevention. 59 

chafer, false, U. 8.1). A. Cl 

uotes, N.J. 458 

leaf blight. 59 

hopi>er, Nev. 161 

mildew, treatment.'. 761 

l>Iaiit louse. Nev. 1C4 

rust, t reat ment. C.51 

scale, notes, Tciin. 768 

slugs, Mich. 168 

Rosebud moth, Mich. 168 

“ Rosselcaf ” for smut of grains, N. Dak_ 361 

Rosea, culture, Iiid . 264 

disease. 561 

forcing. : . 356 

grafted. 758 

grafting. 855 

liyhri)!. 440 

culture ex])criij;cuts, Iowa... 47 

iiijur> i>y luucor, Can. 861 

insect enemies. 373 

insci-ts uffcctiug. 469 

pruning. 041,758 

Rosin weed, notes, T. 8. I). A. 343 

Rot, black, of apples. 865 

cabbage. 456 

AVis. 155 

grapes. 59,456,702 

in France. 60 

Hcieutiffc name. 59 

treatment. 60,862,071 

sugar cane. 67 

tomatoes, Fla. 1053 

brown, of stone fruits, Muss. Hatch ... 648 

dry, of apples, Can. 860 

potatoes. 761 

sugar beets. 156 

fruit, of cherries, N. Y. State. 265 

tomatoes. 456 

of Indian ffg. 59 

medlars.^ 59 

peaches, Obio"^.. *658 

treatment, Can. 871 

plums. Can. 871 

l)otatoe8. 266 

. N.J. 444 

red, of sugar cane. 57 









































































































1188 


EXPERIMENT STATION RECORD. 


l*ago. 

Rot, root, Ind. 275 

of alfalfa. 865 

coifee. 456 

sugar beets. 865 

cane. 57 

sour, of sugar cauo. 57 

stem, of camatious. 561,764 

top, of sugar cane. 57 

wot, of potatoes. 761,865,972 

sugar beets. 156 

Rotation experiments, Del. 546 

N.J. 947 

N.Dak. 541 

U. 1. 953 

at AVjiburn Experi¬ 
mental Farm. 749 

of crops. 148 

as a preventive of plant 

diseases. 1051 

relation to fertilization .. 956 

Rotations in \ egetable gardening. 151 

Rough-meadow grass, culture cxiieriinents, 

Cal.,. 244 

Round headed apple-tree borer- 

notes, Kans. 369 

N. J. 458 

Vt. 459 

remedies, IT. S. D. A. 655 

Roup, antitoxin. 597 

Roweu, analyses, N. *1. 474 

Royal Danish Agricultural Society, report. 98 

Meteorological Society, U. S. D.A- 1018 

Rubber idaiit anthracnose. 266 

Rubidium salts, utilization by fungi. 417 

Rubus white fly, Fla. 973 

Kussiaii Apple Koinenclaturo Commission, 

report. 960 

faiTiis, description. 198 

fruits, notes, Kans. .352 

soils, studies. 421 

thistle, I<labo. 760 

Iowa. 046 

AVush. 760 

Rust, black, of grain. 310 

brown, of grain. 310 

crown, of grain. 310 

dwarf, of grain. 310 

fungi,iiivestig.-itions. 305,455,703 

viability nf winter sjmres. 57 

boxenbescn, of barberry. 1057 

leaf, of oranges, Colo. 266 

pines. 969 

strawberries, Colo. 266 

of apples, treatment, Pa. 1042 

ds|)aragUH. 455 

Mass. Hatch . 048 

N.J. 449,650 ; 

N.y. State. 260 ' 

R.l. 968 

treatment. 864 i 

carnations, N. Y. State. 200,453 I 


Page. 


Rust of clover, N. Y. State. 260 

cotton, prevention. 1051 

currants. 009 

grain, dissemination by barberry 

bush. 58 

Idaho. 559 

symbiotic mycoplasmic 

tlumry. 804 

‘ hollyhocks, N.J. 448 

idilox. 1049 

roses, treatiueni. 051 

sugar cane. 57 

timothy. 310 

tomatoes, Fla. 971 

treatment, Fla.#1053 

of wheat. 861 

Md. 864 

orange, of quiiu'es, Can. 871 

Mass. Hatcl). 648 

Mo. 824 

N. H. 453 

red flour beetle, Fla. 973 

of wheat, Ky. 804 

spores, gorniinative power. 561 

yeliow «>f grain. 316 

Rusts of cereals. 455 

grain, studies. .58,455 

Rut a-bagas, ciil tu re. 955 

Rye, analyses, K. J . 940 

us ulTccled by sodium nitiate and per¬ 
chlorate of pot ash. 235 

ash uiialy.s<’8, IJ. S. D. A. 873 

bread, digestibility. 375 

breeding. 349,1>56,1039 

by-prixlucts. 583 

fertilizer experiments. 337 

grass, digestibility. 1082 

Italian, culture experiments. 

Cal. 214 

green, for milcli cows, Can. 295 

growing after potatoes. 740 

le.ives as afl’ected by Marnonia necali^, 

n. sp. 155 

meal, analyses, Onn. Storrs. 078 

middlings, analyses, Ind. 275 

or sorghum, amount required to sus¬ 
tain a cow at i»asture, Nebr. 430 

plowing under tu prevent potato scab, 

N. Y. State. 453 

seed, germination as aflected by differ¬ 
ent salts, Wyo. 1026 

spring, varieties, Can. 240 

varieties. 1037 

wild, notes, U. S. D. A. 343 

winter, as a cover crop for orchards, 

N. y. State. 252 

varieties. 537 

Rynchiieu bebuleti, notes. 763 

Sacebarimeter, weights, normal. 21 

Sacebarimeters, graduation. 21 

Saccliarimetrio scales, unifleation. 21 


cereals. 053 ! Saccharotnyces eerevisice, notes . 123 

China asters, K.J. 447 | eUipsoideus, notes . 123 


ebrysantbemums. 455,053,971 

Mass. Haticb_ 048 


guttnlatus^ study. 1017 

ludwigii, notes. 123 
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Pagp. 


Hiacfha n tnycp» memhrancp/aci en#, not ch_ 123 

y>a«fona'/m«, uotCH. 123 

sabcutaneou/t tume/acieuM, 

iiot«8. 124 

SacobaromycoteH, origin. 123 

Sa«*cbaro8«, identification. 920 

in condenaed milks, dctcrmina 

tion. 117 

iiiolaHSPs from beets and sugar 

cane, determination. 90 

presence of lactose and glucose, 

determination. 117 

Saclialinc, culture experiments, (.’al. 24r» 

Sagebrusli, notes, TT. S. D. A. 343 

prairie, notes, U. S. D. A. 343 

Sage, wbite, notes, U. S. D. A. 343 

wild, notes, U. S. D. A. 343 

Sainfoin ns a cover crop for orchards, N. V. 

State. 231 

culture . 433 

Salices, cross lertilization. 418 

Salicylic acid as a preservative for eider . -. 381 

Salpichora rhom hoidea, notes. 854 

Salsola kali tragvn, notes, Wash. 700 

Salt. {See aho Sodium chlortd.) 

content of soil, determination by elec¬ 
trical method, U. S. I). A . 30 

determinntiou of potassium carbonate 20 

efleet on asimragus. 350 

taste of butter. 493 

marsh hay, U. S. D. A. 098 

analyses. Mass. Hatch. 472 

hays,digest.ibility. Mass. Hatch. 473 

for milk production, Mass. 

Hatch. 485 

plants of northern Kansas. 319 

River Valley soils, Ariz. 420 

solutions for pottiMl plants. 49 

Saltbush, analyses. 678 

Australian, culture experiments. 

Cal. 244,245 

culture experiiiicnta, (’al. 244,245 

notes. 546,1013 

of West Australia. 540 

Salti)eler lime, analyses, N. J . 1031 

]u)i8oning cattle. 794 

San Jose scale. 273,373,569,1007 

Can. 373,806 

Conn. Stiito. 273 

Iowa. 68 

Kalis. 309 

Mich. 169,771,776 

Kev. 164 

N. J. 457,459 

U.S.D.A. 62,66,1059 

Vt. 459 

Wash. 807 

allied species in Europe. 373 

bibliograpliy, H. S. I). A. 371 

comparison with European 

scale insects. 872 

distribution, U. S. D. A. 371 

enemies, Ga. 160 

N.J. 162 


SUBJECTS. 1189 

I'age. 

San J os6 scale, food plants, XT. S. D. A. 371 

fungus disease, Fla... 971 

parasite. 660 

imjK)nation from Japan. 373 

in Connecticut, IT. S. D. A_ 1061 

Georgia. 160 

Iowa. 373 

MussachuHetts. 373 

Mass. Hatch 661 

Michigan. 61 

New Jersey. 161 

U.S.D.A.... 1059 

investigations, W. Ya . 1068 

legislation, U. S. D. A. 371 

Va. 771 

odor. 771 

on dried fruit, U. S. D. A . 1061 

parasite, Can. 861 

remedies. 1064 

Ga. 100 

Md. 868 

Mo. 566 

N.J. 162 

N.Y. Cornell*_ 468,975 

Okl.'i. 373 

Tcnn. 767 

U.S.D.A . 371,1059 

Utah. 661 

Va. 771 

vs. Putnam scale, Idaho. 766 

Sanitary condition of foo<l .sui>ply of Paris 80 

Sanitation of farm buildings. 696 

>s'a/iHiau cxitiojia, notes, Kalis. 369 

N.J....,. 656 

N. Y. State. 269 

Saperda Candida, iioten, Ivans. 369 

U.S.D.A. 655 

cretata, noti‘s, U. S. D. A. 655 

Saponification method for determination of 

fat. 311 

Sajirophytiam, symbiotic. 929 

Sassafras, chemistry. 1005 

Satin grass, notes, U. S. D. A . 343 

Satol, analyses, Tex. 194 

Sausage, analyses, Conn. State. 281 

Sawlly, currant, Can. 866 

Wash. 869 

larva', notes. 374 

red-breasted, notes. 1065 

white-pine, Mich. 766 

Sawfiies, classification. 374 

notes, N.J. 458 

Saw-tooth grain beetle. Conn. State. 273 

Scab of apples. 1057 

N. y. State. 452 

Pa. 1042 

peaches, Ohio. 658 

liears. 1057 

N. y. Cornell. 

potatoes. 156,456,561,1051,1058 

Can . 860 

Ind. 264 

Ky. 363 

N.H 


U.S.D.A. 371 i 


N.J 


463 

444 
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EXPERIMENT STATION RECORD. 


Scab of potatuea, N. Y. State. 

R. I. 

8lieep,U.S.D. A. 

investi^tioua, U. S. D. A ... 

Scale, black. 

brown olive. 

cottony-cushion. 

maple, Nev. 

Tenn. 

currant, Mich. 

eccentric, Mich. t . 

English-walnut, Nev. 

fluted. 

gloomy, Ga. 

Glover, Ga. 

grape, Tenn.: - 

greedy. 

Ga. 


i*age. Page. 

453 I Scolytid beetles, W. Va. 1007 

967 ! Soolyttut acerit^ n. sp., notes. 108 

793 j lam», notes. 168 

998 > niyuforuN, notes. 165 

569 Screenings, analyses, N. J. 426 

769 j Scurfy bark louse, Tenn. 768 

1076 scale, notes, Mich. 766 

164 1 Scutch grass, notes.;. 432 

768 I SeutellUta eyanea, notes, 17. S. P. A. 1058 

766 j Sea air, chlorin content. 1030 

766 I Searchlight for weather signals, IT S. P. A. 124 
164 ' S<^aweed, analyses. 833 

769 j vs. barnyard manure. 934 

160 I Sedge, feather, notes, U. S. P. A. 843 

160 fox, note-*, U. S. D. A. 343 

768 red root, notes, U. S. P. A. 343 

569 i Sedges, notes, U. S. P. A. 343 

160 I Seed and Plant In trod notion. Section, U. S. 


Indian white-wax.. 

. 769 

D. A. 


1012 

insecte. 

. 975 

breeding. 


259 

Ga. 

. 160 ' 

adlicreiice to typo. 

353,418 

Mich. 

. 168 ! 

clover, testing. 


966 

American, as a menace to Eu- 

Company, Pauish, reports. 


259 

roiicnn fruit culture..., 

.... 509 ' 

control, Panish report. 


53 

natural ciK'iuies, Teuu.. - 

.... 768 

Iowa. 


250 

of sugar cane. 

.... 661 ; 

s( ations, Scaud inav in n. 


4 

ou cacti. 

.... 509 ' 

Swedish, reports .. 


259, 

useful, U. S. P. A. 

62 


414,554 

... 

.... 769 

effect of mutilating on development of 


mussel. 

569 

plants. 

.. 

517 

new peax'b, Ga.. 

.... 160 

size on production, Ind... 

.. 

204 

plum, Mich. 

.... 766 

weight ou yield of cereals 


967 

purple. 

.... 769 

exchange list, Cal. 

..* 

361 

Ga. 

.... 160 

field selection, U. S. P A. 


698 

Putuam, N. Y. State. 

.... 268 

gernniiation,intluencoof X rays... 

.. 

358 

re<l. 

.. 569,769 

grain and mothoils of cultivatlou. 



r. S. 1). A. 62 

rose, Tenn. 768 

San Josc. (See San J osii scale.) 

scurfy, Ga. 160 

Mich. 766 

soft. 569 

Scalirpg aquaticus, notes. 25,323 

bretreri, notes. 323 

Scapanus americanuH, notes. 25 

Scarabids, notes. 872 

Scarlet clover, fungus disease, N. J. 440 

fever in animals. 192 

Schizomycotes, ucw generic typo.121,156 

Sekizoneura americana, notes, U. S. P. A - 65 

lamyera, notes. 768 

Mich. 766 

Nev. fbl 

N. Y. State. 269 

IT.S.D.A. 1063 

Schools, agricultural, of Peuniark. 98 

Sciaria vulgarUy notes, Midi. 169 

Scion and stock, reciprocal action. 552 

effect. 637,640 

Seirpopkaga intacta^ notes, TJ. S. P. A. 570 

Sclerodermavulgare, notes, U. S. D. A. 551 

JSeleroHnia trifoliorum^ notes. 652 

N.J. 446 

SeUrotiumi sp., notes. 57 

Seoletotriehum melophthormn on fruits and 
melons. 155 


N.Pak... 97 

of cereals, germination as affected by 

artlHcial drying. 269 

oaks and pines, destruction by Q<m 

tropaelia qtiercus . 850 

iSnuN cembra, analysis. 1077 

rice, specifle gravity. 967 

tobacco, selection. 967 

ripening. 760 

selection, U. S. P. A. 197 

and plant introtlucliou, U. S. 

P.A. 1012 

by specific weight. 555 

of potatoes. 1039 

salt-water method. .t. 1047 

testing, Iowa. 54,259 

notes, U. S. P. A. 555 

regulations. 1040 

Seeding grass lands. 432 

Seeds, abstracts of articles. 53, 

258,358,553,644, 759,966,1046 

analyses. 259 

composition of protoids. 607 

dispersal...861» 1040 

distribution, Cal.2'»3,063 

by winds. 653 

Seeds, germination as affected by— 

ago. 907 

ether. 1048 
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Page. 

Seeds, germiuatiou as aifected by—ooiit'd. 


fertilissers. 645 

humus acids. 645 ! 

nitrate of soda, Can. 840 ' 

water. 760 ! 

Seeds, germinal ion media . 554 ' 

hard, germination. 54 

heat of imbibition in germination ... :i58 

maturity. 555 

seutioiiing. 418 

vegetable, homegrown vs. iiorthiirii, 

La. 547 

viability. 555 

vitality as affected bj' water. 759 

tests. Conn. State. 258 

Seepage water from canals, Colo. 795 

Seismic and oceanic noises, U. S. 1). A... 325,1018 

iSelandria caryon, notes, N. J. 458 

Nev. 104 

ce-ran^ notes. 165 

Selection in its relation to horticulture... lo.*!, 354 

Selidonema configuraia^ notes. 372 

laehrymosa, notes.! 372 

Semaquir, notes, IT. S. I). A. 124 

iSVmairia niyrimna, notes, Can. 800 ^ 

S<')>arator slime, investigations. 180 

Sepiolite, an.alyscs, (*nl. 229 ' 

Scpticjpinia ill geese. 497 

Septog1a.‘U7n arachidis, notes. 303 

Septoria ceraftina, notes. Mass. Hatch. 019 

curvata on Kobinia. 704 

glumariuin, notes, Md. 804 

graminum, parasitic, on winter 

wheat. 452 

helianthi, notes, N. Y. State. 260 

lycopersici, notes, J. 445 

Ohio. 302 

oehroleuca^ notes. Mass. Hatch. 649 

paranilica, notes. 305 

petroselini apiiy notes. Conn. State. 205 

2 nneola, notes, N. Y. Cornell. 450 

‘“Sereh ” disease of sugar cane. 57,457 

Serum, antitoxic, fur hog cliolera. 496 

Serums, oxporimouts. 890 

Service berries, notes, Mich.. 49 

Sesame cake, eifect on butter. 580,587 

notes. 884 

oil cake, effect on butter. 685,086 

detection in olive oil. 413 

Semmia iionagrioides^ notes. 167 

Seaia ruiilani, notes, Wash. 867 

Hpuliformis, notes, Nev. 164 

AVasb. 869 

Setaria, culture. 349 

Setaria italica^ notes, S. Dak. 620 

germanica^ notes, S. Dak... 629 

Sewage, absorption by soils. 618 

analyses. 413 

Mass. Hatch. 1033 

disposal. 196 

farms of Freiburg, Baden. 08 

Sex, appearance in fungi. 23 

determination and regulation in animals 522 

In plants. 610 

Shade, effect on garden crops, N. J. 435 

growth of leaves. 612 


Page. 


Shade, effect on plant diseases, N. J. 435 

vegetation. 010 

trees, care, Wyo. 965 

insects, affecting, Iowa. 272 

notes, Cul. 252,258 

Sbeele’s green vs. Paris green as an insecti¬ 
cide, N. Y. State. 268 

Sheep, digestion experiments ... 71,473,1082,1083 
Mass. Hatch. 473 

Me. 879 

K.Y. State... 477 

N.C. 348,667 

dips, experiments, liid. 290 

Echinococcus multiloeularis in. 95 

feeding exiieriments. 281, 

772, 770, 780, 985,1084 
Xioisonous xdanls, V. S. D. A. 793 

fescue, culture exjieriineuls, (Tal.... 244 

lliike, xireventive roinotlics . 93 

foot and mouth disea.so. 694 

grazing, effect on foreat growth, U. S. 

D. A.1. 52 

infectiou.s pneutitunia. 497 

malignaut foot di.seaao. i . 094 

metabuli.sm ev-perimeiits. 1083 

of different breeds, weight of llccc^e. 

Can. 282 

liarasites, Ohio. 594 

pastures, fertilizing. 1083 

pitrnicious and ex’i^'Ootic*. auauiiia.... 95 

poisoning by larkspur, Mont. 391 

])Seudotuberculosis. 192 

purslane, culture exx»eriment8, ('al.. 244 

raising for mutton, AVis. 776 

in Argentina. 282 

scab, investigations, U. S. 1). A. 998 

mite, notes. 895 

treatment, T. S. H. A. 793 

staggers. 694 

Shell marl, analyses, 17. J. 1031 

rock, analyses. Cal. 229,235 

Shells, analyses, Tex. 194 

Ships, rainfall measurements,U. S. D. A_ 419 

Shorts, analyses, Cal. 276 

and bran, digestibility, Utah. 180 

corn meal for xugs, Tnd. 074 

Shot borer, Can. 866 

hole fungus, treatment, Utah. 661 

Shrew, broad-nosed, distribution and use.. 25 

Cooper's, distributiun and use. 25 

short-tailed, distribution and uso .. 25 

Shrikes, fooil, U. S. D. A. 726 

Shrubby St. John’s worts. 552 

Shrubs and trei's, winter protection. 963 

for the seaside. 440 

garden, notes, Cal. 254 

native. 48 

ornamental, cultivated for their 

flowers. 153 

I Xiropagation. *153 

I Side-oats grama, notes, U. S. D. A. *343 

Silage, Mich. 182 

analyses, Conn. Storrs. 678 

Ind. 275 

H.J. 474 
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EXPERIMENT STATION RECORD. 


Page. 

Silage, and siloa, N. Y. State. 244 

barley, aualysea, Cal. 

cowpea. 847 

dlge 8 tibilit 3 ^ Me. 880 

making andjeeding. 43 

mixed, digestibility. Me. 879 

sugar-beet pulp, analyses, Cal. 276 

vs. mixed feed for butter protluctiou, 

Cau. 286 

Silicic acid in >vater, determination. 118 

relation to lodging of cereals.. - 029 

Silkworm cocoons, properties. 871 

Silos and silage. 43 

construction, Mich. 108 

Silpha bituberosat notes, Cun. 

opaca^ notes, r. S. 1). A. 65 

Silvanus iturinamenfiis, notes. 1067 

Conn. State. •. 273 

Silver-pine tortricid injury to Douglas 

spruce, U. S. D. A. 570 

Simbiosis and parasitism. 416 

iiina 2 )iff alba^ notes. 349 

arvemis, notes. 1049 

Sinuate iioaV borer, notes, N. J. 457 

Siphonophora avence, notes. 164 

Can. 866 

S. Dak. 400 

citri/olU^ notes. 769 

S1rui>, analyses, Conn. Stale. 281 

manufacture from cauc, Fla. 347 

Sisal, culture in Mexico. 216 

Sisymbrium altisHmum^ notes, Mich. 121 

Sites, residential, and environments. 153 

Sitodrepa paidcea^ notes, U. S. D. A. 02 

Sitos, analyses. 1088 

digestibility. 1088 

Skim milk, addition to whole milk. 90 

and starch for calves. 780 


whey, fermentation product 1097 

digestibility. Mo. 880 

food value. 74 

for chickens, Ind. 677 

chicks, TI. S. D. A. 698 

milch cows. 487 

pigs, Utah. 986 

utilization. 91 

vs. whole milk for calves, Utah. 989 

Skunk, distribution and use. 25 

Sky in path of eclipse of sun, probable state, 

r.S.D.A. 827 

Slag, phosphatic, solubility. 35 

Slug, pear. 165 

Utah. 661 

Slugs and snails, Mich. 168 

rose, ^ch. 168 

Small frails, cooperative experiments, Miss. 48 

cultivation, N. Dak. 97 

culture. 152 

notes, Cal. 254 

N. Y. State. 48 

varieties, N. H. 440 

Smartweed, purple, notes, Iowa. 1048 

SmUia miseila^ parasitic on San Job 6 scale. 1064 

Smodieuin euoujiforme^ notes. 168 

Smoke, effect on tnberoulosis bacilli in 
moat. 597 


Page. 

Smut and blight of cereals. 653 

fungus, of onions, N. d. 446 

of barley, Md. 

N.H. 458 

prevention. 156 

corn, Ind. 264 

grain, prevention, Idaho. 559 

grains, treatment, K. Dak. 361 

oats, K. H. 453 

prevention, Ala. College. 740 

troutmunt, Kans. 344 

Wis. 762 

onions, experiments. 1050 

sugarcane. 67 

wheat, Cau.^ 633 

Md. 864 

treatment. 267,836 

spores, germinative power. 561 

Smuts of grain, cause and prevention, U. S. 

D.A. 154 

Snail clover, culture experiments, Cal. 245 

Sueezeweed, notes, U. S. D. A. 516 

Snow, distribution, U. S. D. A. 1018 

in river basins of llussia. 327 

on-the-mountaiii, notes, U. S. D. A... 516 

rollers, U. S. D. A. 124 

Snowfall and sunsliine, I^. S. D. A. 124 

normal, U. S. 1). A. 327 

Snowy tree cricket, Nev. 164 

Soap as a di.sinfectant. 795 

boilers’ “potash,” analyses, Conn. 

State. 230 

for embedding plant tissues. 321 

])owdered, as a pause of death among 

swill-fed hogs, N. Y. Cornell. 694 

Society for Plant Morphology and Physi¬ 
ology. convention. 824 

Kational Feeding of Farm Ani¬ 
mals, convention. 1089 

Soda vs. potash as a fertilizer, R. I. 738,938 

Sodium bisulphate for preservation of ma¬ 
nure . 133 

carbonate, analyses, It. 1. 919 

clilorid for carnation rust, N. Y. 

Stato. 453 

determination. 117 

nitrate. 732 

analyses, Conn. State. 230 

Mass. Hatch. 428 

N.J. 426,1031 

and soil exhaustion. 623 

crisis in Chile and guano 

trade in Peru. 136 

detection of perchlorate.... 018 

determination of perchlo¬ 
rates .410,716 

effect. 236,633 

on rye. 235 

for vegetables. 639 

industry. 623 

ii^urioas effect — . 285 

statistics. 427,785 

vs. ammonium salts as a fer¬ 
tilizer. 185 

sulphate for 
wheat. 848 
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Pago, i Pag©. 

Sodinm nitrate vs. fisli guano for barley and Soil treatment. 731 

sugar beets. ft54 water, utilization of phosphoric acid.. 929 

Soft scale, notes. 509 j Soiling crops for milch cows, N. J. 483 

Soil acidity, effect on plant growth.117,128 Soils, abstract of articles. 26, 


analysis as a means of determining the 
potash requirements of the 

soil. 335 

development and relation to 

agriculture. 831 

objects and methods. 129 

value. 933 

and crop as affected by fertilizers. 245 

availability of phosphoric acid. 32 

bacteria us affected by atmo.spheric 

agents. 934 

liberating nitrogen. 620 

relation to agric-ulture, Del. - 334 

bacterial life. 532 

cultivation. 731 

drainage. 731 

exhaustion and sodium nitrate. 623 

fertility, as atfect<‘d by— 

carlum bisulpliid. 831 

cultivation. 1020 

1os8,U.S.D.A. 197 

maintenance, N. Dak. 97 

fertilizing. 235 

from Indian burial ground, analyses, 

(^al. 235 

liumiis, N. Dak. 129 

infect ion for jireventioii of potato 8<*ab. 456 

inoculation. 135 

experiments on lupines.... 1012 _ 

with bacteria. 532 i 

moisture, IJ. S. D. A. 999 | 

and fertility, otiect on devcl 

opulent of oats. 737 

as alfccttwl by-- 

cultivation, S. Dak. 424 

<1 i tfere n t c roiis. 539 

tillage. 730 

at different depths, Iowa. 28 

conservation, Cal. 617 i 

determination by tdcctrical 

method, U. S. D. A. 30 

observations. 620 i 


125,225,328,420,523.617,727,827,930,1020 


acid, as affected by lime, Tt. I. 939 

liming, Ala. College. 425 

alkali, analyses, Cal. 226 

plants for, ('al. 222 

alluvial, La. 330 

analyses. 421 

Ariz. 420 

Cal. 229 

Can. 828 

N. Dak. 315 

U. S. D. A. 525 

Wis. 729 

and crops, cbemistry, Okla. 348 

fertilizers. 1031 

peat, nitrogenous coini)ounds- 1031 

as atfected by atnios[)lieric precipita¬ 
tion. 125 

frost. 832 

lime. Can..*. 228 

U. S. D. A. 33.5 

blnfi; La. 330 

ealcarcons effloi*eacencc. 831 

capillary rise of water, Can. 228 

chernozem, of Knssia, analysis. 333 

clay, fertilizer exiuTiiiients, Ind. 275 

determination of agricultural value .. 1031 

phos})horic acid. 714 

potash, Del. 134, 514 

salt content by ele<v 
trical method, U. S. 

D. A. 30 

Division, U. S. D. A. 30, 328,1026 

effect of physical ]>ropertie.s on plant 

growth. 128 

exhibited by Geological Survey of 

Japan, analyses. 229 

experiments with bumate.s. 333 

fertility, C. S. D. A. 999 

fertilizer requirements. 1031,1033,1034 

humus, U. S. 1). A. 397 

inoculation experiments. 731 


retention, U. S. D. A. 523 

variations, ('an. 229 ! 

nitrate-bearing, analyses. 731 | 

preparation for sugar beets. 147 i 

pulverization. 731 j 

temperature ns affected by forests. 442 | 

in Italy. 130 l 

temperatures. 915 j 

Colo. 1030 

Mich. 130 I 

N.Y. State. 229,1031 

as affected by coverings. 424 

ill Norway. 618 

Sw'eden. 424 

tests withl>eots,olover,and grasses,R.I. 938 

corn, Mass. Hatch. 626 

fertiliaer8,R.I. 937 

Tenn ...:. 27 

plants, K. I. 937 


liming. 427 

marsh, S. D. A. 397 

analyses. 136 

examination. 130 

meohaniiral analyses. U. S. D. A. 1027 

mevoment of water. 727 

muck, U. S. D. A. 397 

nitrogen content. 829 

as affected by crops 

and manures. 426 

notes, Miss. 315 

of Belgium, analyses. 1031 

Cannargue, cximposition. 631 

Crau, analyses. IIJO 

Florida, aualy ses, Fla. 2^ 

U.S.D.A. 330 

cbemioal study, Fla. 226 

description, F. S. D. A. 328 

moisture determination, IT. 
S.D.A. 330 
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Soils of Ha^paiian Islands— 

analyses. 526 

availability and loss of plant 

food. 527 

fertilizer experiments. 1021 

origin and nature. 525 

India, analyses. 422 

composition. 421 

Iowa, analyses. 28 

Jamaica, analyses. 933 

Lake Temiscaming, analyses, Can . 229 

Oregon, analyses, Greg. 332 

fertility, Oreg. 331 

Knssia, analyses. 229,333 

catalogue.. 229 

studies. 421 

San Joaquin A^alley Substation, de¬ 
scription and analyses. Cal. 229 

South Africa, analyses. 827 

Tennessee, analyses. 26 

survey, Tenn. 26 

Texas, analyses. 126 

Utah, analj’scs, Utah. 31 

Wisconsin pine barrens, pot experi¬ 
ments, Wis. 730 

AVyoming, moisture content, Wyo 29 

physical properties. 423,831 

recent works. 229 

relation between physical constitu¬ 
tion and chemical composition. 31 

review of 1 i t cratu ro. 334 

sandy, as affected by lime and marl.. 940 

steam sterilizer, 'Jonn. State. 265 

swamp, TT. S. 1). A. 397 

tobacco, TJ. S. P. A. 531 

woni, availabiiity of plant food, 

Ind. 275 

Solanin in potatoes. 1005 

external indication .... 953 

Sulanum dvlcamara, not<'8, U. S. D. A. 516 

melongcna, . 853 

notes, U. S. I). A . 516 

triflorum, notes, IT. S. P. A. 516 

Solar light, dilfiised, effect on plant growth. 125 

radiation. 616 

Solvayhall “haiiaalz,” agricultural value. 427 

Song birds, as affected by ai»proachlng 
storms, U. S. P. A. 419 


Page. 

Soudanese grass, analyses. 184 

Sour grass, digestibility. 1082 

vs. clover bay for milk produc¬ 
tion . 1088 

South Carolina College, notes. 800,600,899 

rock, dissolved, analyses, 

!N^.J. 426 

Station, bulletins.... 396,590,593, 
624,6.31,644,763,842 

notes- 300,600,699,899 

South Dakota Station, bulletins. 145, 

424,460,629,639 
tinancial statement.. 797 

report. 797 

Sow’s milk, analyses, Wis.# 783 

Soy l)ean, protoids. Conn. State.218,219 

vinos, analyses, N. J. 474 

beans, analyses, N. J. 946 

culture. 43 

I". S. P. A. 542 

experiments, Nobr. 430 

Ok la. 340 

for pigs. 1086 

Spaiiworm, <‘raiiberry. 509 

Sparrow 8, feeding liabits, N. 11. 726 

Spaying cow’S. 488 

Spelt and wheat, crossing. 826 

Spcrmntopbytes, organography. 23 

Spermoplii Ids. investigations, W ash. 727 

Spharelom4t ampclininn, notes. 763 

Sphmrococcus 9f/lvestns in Mussmdinstdts... 770 

Sphfurophila coccophila parasitic on San J use 

scale, Can. 861 

Sphatropnis malonim, not-es..Cr>3,805 

Sphivrotheca caKtagnei^ notes. 971 

?naZi, notes. 763 

parmo.va on peacli trees. 764 

Sphenophurus sacchari, iioti's. 97.5 

8crilptilu, noti^s, U. S. P. A ... 1059 

Sphinx albegcenii, notes, Wash. 807 

{Proto 2 >arce) Carolina, notes, P. S. 

D. A. 66 

Spider, red. 165,373 

Mich. 168 

Nev. 164 

X.Y. State. 268,270 

Utah. 661 

w'ebs, floating, P. S. P. A. 1018 


Sooty mold, treatment. 861 , Spiders, now. 

Sophora japoniea,jioit» . 53 ' A^iloj?oma virr/iniVa, notes, Conn. State 

Sorex eooperi,Tiutc>% . 25 ; Spinach can ion beetle, Can. 


plaiyrhinua, notes. 25 ; 

Sorghum, analyses, Pel. 345,515 ' 

as a forage crop. 147 ' 

blight, bacteria. 562 

notes. 456 ! 

culture, Tex. 838 i 

experiments, Cal. 244 ! 

Del. 345 i 

Nobr. 430 

Okla. 340 

seediinsectiojnries,!!. S.D. A... 1063 

sugar content, Pel. 345 I 

varieties, Cal. ' 245 | 


leaf spot, N. J . .. 

New' Zealand, Cal. 

notes. La. 

undetermined disease, N. J. 

Spirits from oelliiloso and wood. 

Spirogyra, nnoleolns. 

Spizella sociality notes, N. H. 

Splenic fever bacilli, effect of water. 

Splitting of fruits and tubers. 

Spodoptera kumei, notes. 

Sporangia, development upon fern protballia 
S]M)re formation in Kussian yeasts. 


iSottgliv/ni aaecharatum, notes 


417 Spores, gennination as affected by ether- 


Scnrel, notes, P. S. D. A. 343 Sporidia of Untilago maydit. structure 


273 

,273 

866 

445 

254 

547 

445 

116 

612 

726 

506 

510 

372 

228 

224 

1048 

725 
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, Pago. 

S^pcroboltu cryptandrus, notea, U. K. D. A... 343 

druminondiVt notoa, TJ. S. D. A.. 843 

palmeri, notes, U. S. D. A. 516 

timpleXt notes, 17. S. D. A. 516 

thurberi, notes, U. 8. D. A. 516 


Pago. 

Spruce-bark beetle, U. S. D. A. 1060 

gall louse. 769 

niite,U.S.D. A. 1059 

trees, growth. 357 

Sqnare-pod i)ea, culture experiments, Cal .. 245 


Sporotrichum glohul^ferum^noX^ . 59 j Squasliborer, remedies, N.Y. State. 270 

bug. 165,767 

N.H. 459 

S(|u.'iHlies, notes, Cal. 234 

La.. 547 

varieties, S. Dak. 639 

S<niirrel-tail grass.culture experiments, Cal. 244 

notes, Idaho. 700 

Stagger])iiHh, notes, IT. S. I). A. 616 

Staggers in sheep. 694 

Standard gravity, international, U. S. I>. A . 1018 
Staphylocoectts 2 >yofjniC)t aureva, itniniiniza- 

tion. 192 

Star thistle, notes, TJ. S. D. A. 343 

Stan h and skim milk lor calves. 780 

content of potatoes. 847 

digestibility. 181 

distribution as affected by fungi..,. 923 

fonniition in barley and malt .•_ 223,417 

frotn sweet ]>otatnes, U. S. D. V. 999 

grain, studies. 417 

in cereals, determination .. 314 

Hour, determiimtion. 3U 

grains, determination. 17,20 

mustard seed, determination. 607 

manufacture from mai/.ein Russia.. 897 

l»ermancut stain. 519 

aacchariftcation by amylase of malt. 116 

Starches, commercial analysis. 116 

Btarlish, analyses, 11.1. 935 

ash analyses Wash. 716 

Starry grasswort, notes, Iiid. 1043 

Slatistic;s, abstracts of articles. 96,196, 

297,397,498,599,697,797,898,999,1097 

agricultural, of Ontario. 999 

Russia. 298 

Division, U. S. D. A. 97, 

130,197,298,397, 697,846 
of agricultural iustitutions in 

Russia. 298 

land-grant colleges and agri¬ 
cultural experiment sta¬ 
tions. 1001 

world's production of cereals. 298 

value to farmers, TT. S. I). A. 197 

Steam sterilization of soil for destroying 

nematode worms, Mass. Hatch. 1056 

Steel, deterniination of phosphorus. 314 

Steer and heifer beef, IT. S. D. A. 197 


Nebr. 273 

U.S.D.A. 1070 

Spot, black, of tomatoes, Fla. 1053 

eye,of sugarcane. 57 

leaf, of alfalfa, Iowa. 58,263 

apples. 763 

N.H. 453 

N. Y. State. 260 

Pn. 1042 

beets, N.J. 447 

celery, Can. 861 

Conn. State. 265 

cherries, N. Y. State. 265 

chestnut, Mass. Hatch. 649 

eggplants, N. J. 446 

holly ]io(;ks, . .1. 448 

linden, N. Y. State. 260 

pears, N. Y. Cornell. 4.50 

plums, X. Y. State. 26.5 

Hpinacli. il. 445 

sugar caiio. 57 

tobacco. 1058 

tomnUK's. 456 

violets, N.J. 449 

wild black cherry, Mass. Hatch 649 

rwljof sugar cane. 

ring, of sugar cane. 

yellow, of sugarcane. 

Spotted apple-treeborer.remedies.l^.S.D. A. 

blister Imetle, S. Duk. 460 

Spray calendar, Ind. 157 

Kaiis. .370 

Ma.ss. Hatch. 457 

Mich. 470 

W. Va. 374 

Spraying apparatus— 

de.scription and use, Conn. State. 60 

Fla. 369 

Mich. 169 

Va. 771 

tests, N.J. 458 

Spraying exptjrinients on encumbers, N. Y. 

State. 454 

for codling moth, Nebr. 464 

N. Y. Cornell... 462 

cottonwood-leaf beetle, N. Y. 

State. 467 

San Job 6 scale, N. Y. Cornell.. 468 


57 


57 

056 


instructions. 

662 ! 

Steers, digestion ox]>6riment8. 


orchards, Can. 

870 ' 

Okla .. 

. 083 

peach trees, Ohio. 

558 : 

1 Pa.... 

. 1081 

Spreading nightshade, notes, IT. S. D. A — 

516 

1 ITtah.. 

. 179,982 

Spring vetch, digestibility. 

1082 * 

1 feeding experiments. 573,574,772,773,1,078 

water, analyses, Cal.. 

228 ! 

Ark.... 

. 673 

wheat, broadcasting vs. drilling,Can. 

289 

1 Can- 

. 277,881,882 

seed, selection, Can. 

240 

Minn... 

. 672 

seeding at different dates, 


N.Dak. 

. 671 

Can. 

239 

Pa. 

. 1079 

varieties, Can ... 

239 

metabolism ex|)eriment8. 
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Page. 


St^eers, metabolisra experiments, Pa . 1081 

St. Elmo's Are, U. S. D. A. 1018 

Stem blight of potatoes, N. Y. State. 452 

lonse, willow, Nev. 164 

rot of carnations. 561,764,1054 

Stemless loco weed, notes, TJ. S. D. A. 516 

Stems, replacement by branches. 223 

StenoscelU brevis^ notes. 168 

Sterilization apparatus for laboratory. 1005 

by heat and high pressure... - 123 

of milk. 01,792,1096 

musts and yeasts. 322 

Sterilized milk, preservation. 91 

Sterilizer, steam. 520 

for soils. Conn. Statu. 265 | 

Stink gross, notes, U. S. D. A. 343 

Stinking wattle, ash analyses. 20 

Stilbnm jlavidum^ notes, U. S. D. A. 560 

nanum^ notes. 971 

Stipa minor, notes, U. S. D. A. 516 

nelsoni, notes, U. S. D. A. 516 

loilliarmii, notes, U. S. D. A. 510 

Stipules, nature and origin. 519 | 

Stock and r« ion, reciprocal effecjt. 637 j 

feeding experiments. 4.33 | 

significance. *711 

principles, Wash. 583 ' 

melons, culture experiments, Okla .. 340 \ 

food value, Okla. 084 ■ 

Stocks for grafting grapes. 355 ; 

Stollcy vetch, culture, U.S.l). A. 542 i 

Stomach worm, lemedies, Ohio. 595 1 

Stomata, studios. 121* ! 

Stone fruits, gumming. 355,457 ! 

Storksbill, analyses, Can. 876 \ 

Stonns, effect on song birds, IT. S. D. A. 419 | 

mountain. U. S. I). A . 124 

Straw industry in Germany. 433 I 

nitrogen content. 515 \ 

Strawberries, analyses. 754 | 

botany. 640 

culture. 49,439 

Ala. College. ,552 

Ky. 355 I 

Mich.1043 

Ohio. 150 

Okla. 46 

W.Va. 152 

fertilizer exiieriments, N. J.. 434 

hill vs. matted row culture, 

K.J. 434 

hybrid, culture experimouts, 

Iowa —. 47 

insects affecting, Ala.College. 552 

Fla. ,367 

irrigation. 355 

N.J. 4.34 

notes, La. 647 

Wis. 757 

varieties, Ala. College. 652 

Can. 263 

Ky. 355 

Mass. Hatch. 436 

Mich. 49,1043 

Miss... 48 


Page. 


Strawberries, varieties, N. H. 49 

NT.J... 484 

N.Y. State.255,962 

Ohio. 160 

Okla. 46 

W.Ya . 162 

Strawberry crown borer. Can. 866 

Fla. 369 

moth. Wash. 867 

flea-beetle, Fla. .369 

leaf blight, Me. 824 

roller. 165 

Fla. 369 

rust, Colo. 266 

paniera. 660 

Fla. 368 

raspberry. 758 

Wis. 757 

root louse, Del. 571 

N. J. 4.57 

roofs, Wis. 720 

tbrips, tre.'itmont, Kla. 867 

weevil, Fla. 369 

N.d. 4.57 

IT. S. I). A. 569 

Sfrnwboard waste, anal^'ses, Tnd. 275 

Street sweepings, analyses. 832 

Conn. State 337 

IT.S. D.A. -832 

as a fertilizer. 832 

U.S.D.A.. 832 

Streptococcus equi, inoculation experiments 896 

Striped cucuml)er beetle. 165 

r.S. D.A. 570 

remedies. La. 518 

N. Y. 

State . 270 

U..S.O.A 6.58 

Stripper butter, IT. S. D. A . 698 

Strixalvro, notes.^. .521 

Strontjylus filaria, notes, Ohio. 594 

jmradoxus i n hogs. 95 

rufescens, Ohio .. 594 

Stubble-Acid pasture vs. alfalfa for pigs, 

Mont. 177 

Aelds for pigs, U. S. D. A. .397 

turning nnder. 623 

Stiirtovant, E. L., biographical sketch. 301 

Subsistence stores for IT. S. Army. 181 

Subsoiling com, Mich... 146 

Nobr. 428 

sugar beets, Wis. 40 

Subsurface packing corn, Nebr. 429 

Subwatoring in greenhouses. 855 

Ind. 264 

U.S.D.A. 397 

Suck Ay, remedies, Fla. 1068 

Suet, detection of vegetable oils. 118 

Sugar analysis, international commission 

for uniform methods. 413 

as a feeding stuff. 281 

source of muscular energy. 663 

beet factories, analysis of waste water, 

Cal.. 235 

industry, Colo. 246 
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Sugar-beet iudiist ry, IT. S. D. A. 397 

in United Kiugddin .. 433 

IMilp, aimlyHes, Cal. 270 

feeding value, Colo. 246 

silage, analyHOH, Cal. 270 

residue and luulasHea for milch 

cowH. 790 

aiaal, produi’-tion in Germany ... 847 

lieets after alfalfa. r>38 

unioimt of Juice. 43 

unalyBOH. 838,840 

Cal. 246,276 

Can. 246 

Ill. 143 

Ind. 143 

KaiiH. 340 

Minn. 543 

N.Mex. 740 

N.Y. Cornell. 114 

N. Y. State. 145 

Ohio. 346 

Oreg. 544 

S. Dak. 140 

U. S. D. A. 742 

Utah. 146 

by digestion in water. 1005 

a« aliecUid by alkali, Colo. 743 

dr> iiig, N. Mex.. 746 

bacterial disease, Ind. 264 

cooperative oxpcrimeutft— 

Cal. 246 

Colo. 240 

Iowa. 241,246 

Kans. 346 

Ncbr. 246 

Ohio. 346 

Oreg. 544 

Pa. 40 

WiB.... 39 

in Norwjiy. 841 

coHt c»f growing, N. Y. State . - 145 

Wis. 39 

culture experiments. 43,433 

in Belgium. 43 

California. 245 

Idaho. 630 

Illinois. 143 

Indiana . 143,275 

Iowa . 241 

Italy . 842 

Michigan. 246 

Nevada. 631 

New Mexico. 246 

New York.143,145 

North Carolina. 636 

Norway. 43 

Okluhoinu. 840 

South Dakota. 145 

United Kingdom ... 433 

Utah. 146 

Wiaconain. 39 

Wyoming. 346 

diseases in Saxony. 266 

dry rot. 156 

effect of drying, Colo. 241 

6736—No. 12-7 


Page. 

Sugar bcetH, cUect of freezing, Colo .. 241 

size ou sugar eon Unit 
and purity, N. Y. 

Cornell. 144 

feeding value, (kdo. 246 

fertilizer experinieutB... 34, 534,750, 
839, 841,1037 
N.Y.Cor- 
ncll... 143 

S. C. 631 

Wis. 40 

iish guano ns a fertilizer. 954 

food value, U. S. 1). A. 098 

frequency of cultivation, N. 

Cornell. 144 

harvesting at ditlereiit dales, 

X. Mox. 745 

irrigation. Wash. 545 

notes, X. Dak. 315 

para.sitic diseases. 764 

planting at dilfereiit-- 

dates, Minn. 544 

depths. Can. 238 

distances. 847,1036 

Til. 143 

Minn. 544 

l>reparation of soil. 147 

ricii in sugar, composition. 1036 

root rot. 865 

KwcllingR. 1057 

sauipling, X. Mex. 246 

subsoiling, 111. 143 

Wis. 40 

sugar content. Ill. 143 

Nebr. 246 

Pa. 40 

Wis. 40 

varieties. 537,1037 

Can.238,836,846,1034 

Iowa. 241,246 

S. C. 631 

S. Dak. 146 

F.S. D.A. 743 

Wis. 40 

A’s. diffusion residue for milk 

proilnction. 587 

wet rot. 156 

cane amid. 117 

analyses. 546 

Fla. 347 

as attected by rain .. 929 

black rot. 57- 

borers of Java, 1'’. S. D. A. 570 

cost of priHluotiou. 10.39 

culture, Fla. 347 

in India. 847 

determination of density. 715 

diseases. 1057 

in Antilles. 971,975. 

Java. 57,457 

studies. 266 

‘ ‘ Dongkellan ’ ’ disease. 266 

eye spot. 57 

fertilizer oxperimouta. 41, 547,750 

from sceils. 955 
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Sutfar I unn guinmosis. 50 

' iiijurious auininla. 701 

iuMecta affecting. 975 

lefif borers. 061 

miners. 661 

spot. 67 

leaves, analyses. 678 

lecithin../.. 117 

Lepidoptera injuring. 107 

]>avasite8.. 570,769 

red rot. 57 

spot. 57 

ring spot.:. 57 

root rot. 57 

rust.i.. 57 

scale iusecta. 001 

selection of cMittings. 510 

‘ ‘ sereli ’' d isease. 57,457,704 

smut. 57 

sour rot. 57 

H]irouls, analsses. 07H 

studies. 43.'$ 

top rot. 57 

varieties. 41 

yellow spot. 57 

content of beets as aifoetod by size 

of seed, X. V. Cornell.. 144 

green stalks of C(»rn. 110 

[dants as afl’ected by light 1013 

sorghum, Del. 515 

(rop and weather, T. S. D. A. 419 

determination. 117 

liy eleotrieal methods. 117 

formation in barley and malt. 223,417 

in army rations. 884 

meat and urine, detenninatiun_ 008 

orange j>eol. 219 

industry in liritish Guiana. 98 

inversion.313,918 

in vert, determination in molasses from 
boots and ' 
sugar cane .. 90 

of moisture .. . 117 

mannfaeture from cane, Fla. 347 

maple borer. 569 

solutions prepared from wood, iucom- 

]dete formeutatiou. 123 

purification. 716 

V8. fat, food value. 70 

Sugars, eommercial, analysis. 06 

Sulfuriu, effect on potato plants. 560 


Page. 


Sulphur for rose mildew. 764 

tomato disease, Fla.i. 1054 

iu plants, determination. 1U04 

ruin8,T;.S.I). A. 124 

vs. corrosive sublimate for ]iotato 

scab, Ky. 304 

Sulphured fruits, examination, Cul. 255 

Snlpburie acid as a reagent iu the analysis 

of fatty acids. 115 

elfect on giTinination of bard 

seeds. 54 

for anthracnose of graju’is... 1.50 

ill Aviiie and vinegar, d<*ter- 

mi nation. 412 

volumetric determination. .| 314 

Sumac, adulteration. 1005 

poison, notes, U. S. I). A. 510 

Sumaos, hardy, <‘ulture. 641 

Sun, observations in France. 930 

relation to nature. 013 

spots and weather. 102(‘ 

total eclipse. May 28,1900, U. S 1). A ... 4i9 

Sunflower disease caused hy Puccinht heli- 

anthi, K. A'". State. 260 

disease caused by Sejttoria hdi- 

anthi, N. Y. Stale. 200 

seed cake, digestibility. 1083 

for sheep. 780 

Siiullowcrs,cultivation tind utilization .... 147 

culture experimentH, Cal. 244 

notes, Idaho. 700 

U. S. 1>. A. 343, 307 

varietii's, (’an. 238 

Suiiri.se ami sunsi'l cloud i>henomena, T. S. 

D.A. 1018 

Sunshine and cloudines.s in Nebraska. (ilG 

snowfall, U. S. D. A. 124, 327 

Sii [lerphosphate for barley. 241 

lu'odueliou and consump¬ 
tion . .533 

Suiierph osp h atos— 

analyses, N. J. 1031 

determination of metaphosphorie and 
p.vropho.sphoric 

acids. 19 

phosphoric acid... 410,513 

drying. 735 

grinding apparatus. 136 

methods of detecting adulteration. 1003 

nitrogenous, analyse.^, Conn. State. 230 

Swamp soils, P. S. D.A. 397 


for potat^j scab. 1058 Wis... 728 


Sulla, description and history. 

43 ! 

1 Swedes and turnips, club root. 

155 

Sulphate of potash. (/SVc Potassium sul¬ 
phate!?) 

! 

Swedish seed-control stations, reports 259,414,554 
turnips, culture e.xpirimeiitH, 

Sulphur and granulated tobacco, analyses. 

j 

Can. 2 

37,238 

N.J. 

426 ' 

fortllizor experiments . 

848 

anhydrid effect on plants in the 


thinning, ('an. 

238 

greenhonse. 

417 

varieties, Can. 

237 

effect on root tubercles. 

22 

Sweet corn, bacterial disease. 

802 

for celery-leaf blight, <Jonn. State.. 

265 

notes. La. 

547 

spot, Conn. State_ 

265 

souring. 

123 

potato discuses. 

1051 

Tarieties, N. H. 

354 

scab, N.J. 

444 

vs. dent corn for milch cows, 


B. I. 

987 

Can. 

290 
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Swoet i>ea», oiiltiiro. 49 

inipruvoiuout. :{5‘J 

noteti, N. J. 448 

l>otat4) prudouia, remi*di<*a, Fla. 972 

potatooH, culture.432, nsi 

fertilizer experimonta, La . 51H 

. notes, La. 547 

storiuj;. 47 

V8. com meal for jugs, Ala. 

College. 579 

Swine, fecundity, Ind. 290 

U. S. D. A. 1)99 

feuding experiments. 4H2 

plaguts antitoxin experiments. (KKl 

in Portugal. 999 

no tea, Iowa. 290 

8. C. 390 

potatoes for.». 83 

statistics, Can. 885 

Switch grass, notes, U. S. 1). A. 313 

Sycamore disease caused by <Uirnsporii(m 

nervisequum. N". V. Stale. 200 

loaf blight, Musa. Ilatcli. 049 

Synl hesis of proteids by plants. 720 

Hyrini/a vuhjari.s', mildew. 207 

Syringe for bactiTiological juirposes. 123 

SynnaastfH uianjinatus, notes, F. S. L. A .. 0.5 

Syr])bus tlios, notes. 768 

Syrjthus' sp. parasitic on white i>iiie CIut- 

im s. 100.5 

Taebiuidaiof America iiertb of Mexico. re\ i- 

sion, U. S. I). A. 06 

TagasastI*, culture experiments, Cal . 245 

'i'aka diastase, notes. 1017 

Tall-oui grass, culture experiments, Cal.. 214.245 

Tallow xveml, notes, XT. S. D. A. 147 

Tankage, analyses, Conn. State. 230 

ass. Hatch.428,1033 

N. U. 30 

N.J. 420,1031 

K. T. 919 

Tannic acid in colleo, determination. 80 

Tannin, determination. 20,110,315.007 

extracts, commercial value. 96 

ojitical proper! ics. 110 

preparation. 90 

Tanning materials, ash analyses. 219 

extraction as a flee ted by 

temperature. 116,413 

samiding andaiialysis 116,413 

Tapestry moth, notes, U. S. D. A. 655 

Tarnished plant bug. 1066 

Fla. 308 

Mich. 168 

U.S.D.A. 62 

Taxodium ditHclmm, notes, TL S. 1). A . 441 

'lea adulteration. 1089 

blights. 071 

culture on Black Sea coast of the Traus- 

oaucasus. 253 

districts of subtropical regions of A aia. 398 

edectof volatile extract on man. 281 

plant, diseases. 169 

insect pests. 169 

Teaching agriculture, Cal. 298 


Page. 


Teas, rolatloii hetwouu properties and cailuiu 

content. 80 

Tcchnieal iiislniciion for farm women. 198 

Ti-chnology, ab.stracts of artirlcs.. 96,194,396,896 
Telegraph serviee in West Indies, U. S. 

l>. A. 419 

Telephone and kite, 11. S 1). A. 320.419 

Telephorus ohgrin‘u.,s-, nuttM, I ^ S. I). A. 65 

Telferia, aiial> s< s. 678 

Tt‘lonomn:tH\\., nntes. 105 

Tuin)>cratuie ami gi(>vvlh of \ iiie as related 

to blai k mt <tf grapes . 456 

eorn‘clioji taldi's for piciiome- 

ter measnrcimoils. 920 

elleei (HI acti(tM of sulpiiur on 

grapes. 150 

4-lice sc i ipeiiing, 

Wis. 787 

tlinction 4)f pl.int 

sproiils. 223 


exl rat-lion of tan¬ 
ning matui irils. . 110,413 


! liilKTii.ifion of^in.ju 

j 1 ions i iiseet-*, F. 8. 

I !). A . 61 

! plant gio\Mb . 008 

in 4‘ream ripj-ning. t’an . 28I> 

inliuual, of tu;«‘s. 641 

• ►bservatious by lvit«‘s. I'. S. 

j 1). A -. 325 

of cattle, variatn. ns. Mieh_ 092 

I lake \salei. U, S. 1> A. 325 

i plants. 921 

soil as atfe‘ lcd bj"— 

eov4Tmgs. 424 

foie.sls. *42 

soils, (’ob». 1()30 

Mn-b. 130 

N.Y. Stale. 1031 

the stable, elli-ct on jirodue- 
tivity of farm unioials .. 184 

Tempor.itiires for physiologie.il t'xperimen- 

tntioU. 013 

son.^iiiie, r. S. D A. 419 

Tenvhrtndt's i/iauretanint.'y in wheat. 709 

Tennessee Station, bulletins. 20,767 

notes. 600 

rt'port. 196 

Fnivursity, notes. 600 

Tent cat«'rpillRr, Can. 860 

Kuns.-. 369 

N. U. 4.59 

F. S. I). A. 1060 

Vt. 459 

apple. 1067 

forest. 1067 

remedies, Pa. 1042 

Tenth n do rufopectus, not^es. 1065 

“ Teopik " tibur, analyses. Muss. Hatch. 42& 

Toosinte, culture experiments, Cal. 244 

Tephntis notes. 470,760 

Terantheria laurifolia, analyses. 678 

Teras minvfa Cinderella^ notes, Mich. 7tt6 

: Terebinthin as an Jiiseoticide. 67 

Termites, constitution and developiiieut... 69 
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EXPEHIMKNT STATION RKCOIiD. 


Pap*. 


Tetauus antitoxin. 103 

immunity of chickens. 407 

Tctragonia expamn, notes, Cal. 254 

THmmonuvi argpitam^ notes, TT, S. 1). A ... 054 

Tetmiii/chuis 165 

ir. S. 1). A. 65 

telanwi, notes. 373,703 j 

Mich. 168 

Nev. 164 

N. Y. State. 208 

IT. S. D. A. 65 

Tetraope.8 /emoralun, metliod of egj; dei»o8i- . 

tion. r. S. D. A.- 

Texas blue grass, culture expeninents, (’al. 245 ' 

College, notes. 100,199,800,1000 

crowfoot, notes, U. S. I). A. 343 

fever and the cattle tick, La. 380 

control, Ark. 505 

inoculation experiiiieuta. La... 380 

Mibs. 300 

notes, town. 296 

Kans. 100 

Mo. 05 

itch'remcMliea, Ksms. IJ.O 

Station, bulletins. 125,104,342,838 

note.s. 100. 800 

report. 1020, le98 

Text-book of liotany. Gil 

luicropliotograidiy. 321 

ph,> siological chemi.stry. 820 

Thavockrm sanguineun^ notes. J68 

Thcridhnit .suitenanfum, notes. 273 

Thermo regulator, new. 322 

Thei'inoaicter, air, new Ibrin. 125 

Thermopins ayenofta^ tioIcs. 22 

divancuta, notes. 22 

Therino.scope, choinical, U. S. I) A. 1018 

Thermo.stat for gas fin s.sure. 608 

Thielaviopsis cthaceticuv, notes. 57 

Thinning fruits. 1,52, .3.54 

Can. 848 

N. Y. State. 254 

peaches. J52 

Thistle, (’anada, Idaho. 760 

Kussian, Idaho. 760 

Iowa. 640 

M'asli. 760 


, Taga 

Thripa t,abaci,no\eH . 1066 

Fla.:. 868 

tritiei, notes, Fla. 807 

'I'll under, distant, C. S. D. A. 1018 

Thunderstorm of Sejitember 17, 1895, IT. S. 

1). A. 1018 

periods as atfected by prox¬ 
imity tothesi^a,IT. S. D. A. 1018 

'Fliuiiderslornis in <hiliforuia, U, S. D. A- 124 

Xe w Lmnswick, Canada, 

U. S. 1). A. 124 

Thy boo cheese, inanufacture. 189 

Thyndopteryx ephemerivformi.s^ notes, U. S. 

D. A. 62 

Tibi, biological investigations.^ 1017 

Tickle grass, notes, IT, S. D. A. 843 

Tidal waves, protection against by forests.. 443 

TUut cordata. notes . 358 

'J illago, elicct on productivity. 711 

soil moisture. 730 

Tilsiter cheese, manufacture. 892,1097 

Timber b«‘etlo, Mo. 871 

/ durability, r. S. I). A. 442 

mol hod of determining when to cut. 358 

physics, r. S. D. A. 195 

preservation. 965 

standing, cstini.ation of quantity... 644 

time of cutting, W. ^"a. 1067 

troi's. not<‘s, Cal. 254,258 

Timothy' and Jamaica hay, food value. 245 

billbug, notes, U. S. 1). A. 1059 

digestibility. 1082 

fertilizer experiments, Ohio. 950 

hay,analyses, N.J . 474 

dig('stil)ilit.v, Md. 76 

N. C. 668 

Utah. 180 

leaf miner, notes, U. S. 1). A . 1 *59 

rust. 316 

wild, notes, U.S.D. A. 343 

Tin roofs as lightning conductors. IT. S. 

1). . 325,326 

'rhteapellionrlla, notes, U. S. U. A. 655 

Tineid moth, notes, C. S. J). A. 571 

Vnieola biselliella, notes, U. S. 1). A. 655 

Tipitla okrncea, ludes, U. .S. 1). A. 65 

Tires on farm wagons. 097 


'Thomas slag, agricultural value. 35 

analysea, 11 1. 919 

determination of citrate-solu¬ 
ble jibosplioric acid.17,714 

determination of pliosphoric 
acid. 19,1004 


*ation for detennination ot phosphoric 

acid. 117 

inetliud, new, for glucose, galac¬ 
tose, and other reducing bodies. 117 

itucera ocdlana, notes, M iclj. 766 

Wash. 867 


insoluble residue. 

S' prfkluction and consumption 
vs. WilioTgh phosphate ns a 

fertilizer. 

Threadworm, red, Oliio. 

white, Ohio. 

Thrips, grape. 

notes, Fla. 

Mich. 

tinion, Fla. 

N. Y. Stale. 

strawberry, Fla. 


1004 

Toads, economic value, U. S. D. A.. 

. 999 


5:43 

Tobacco as a perennial . 

. 148 



Cuban, in Florida. 

. 43 


33,34 

culture. 

43, 547^955 


504 

(hin. 

. 147 


594 

Mass. Hatch. 

. 636 

V 

165 

U. S. D. A. 

. 647 

V 

367 

experimonis, Can. 

. 842 


168 

in Sumatra, U. S. H. A. 545 


868 

caring. 

./'43,750 

v' 

270 

Conn. State. 

. 242 


867 

U.S.D.A. 

. 148 
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Tobacco cutwormg, Mjihh. Hatch. 

Md. 

decoction for Hiich fly, Fla. 

dutenniuntioii of nonvolatih' or- 


ToinatocH, vsiriclii'H, S. Dak. 

Wig... 

Toriiado at Hampton Hcach, K. H., July 4, 
1898. 


panio acids. 1004 j of January 12,1898, at Fort Smith, 

fermentation. lOt t Ark.,F. S. D. A. 

Conn. State. 24^ vjr 'rornadoes, ori;iiii, IT. S. D. A . 

fertilizer experiments.y?J49, 0.55 Tortoise beetle, notes, X.J. 

t’an. 842 ^ Tin'trix rcsiiiella, notes. 

Coiin.Stat**- 242 */ Toxins and antitoxins, antagonism. 

flea-beetle, notes, F. S. I). A. 560 * Toxoivs srhau)tiii, nott^a. 

for aphis. 470 /, notes. 

granulated and sulphur, analyses, p?/i^i77a on sugar eane. 

N.J. 426 ratlici'pf'i’iJd . 

industry in Ih'nnsylvania. 240 \jr‘'Transpiration as atleetcd by ;:ases. 

insects alVeeting, Fla . 1068 ^ ellei t of surface tension and 

h'lif miner, notes. 460 ; eohesion. 

rmuodies, Fla. 1069 of Halophytes. 

spot, cause. 1058 plants. 

new ]dant louse . 770 s- dependence on ex- 

preparation of seed bed-. 246^055 / ternal eomlitions 

refiisi*, analyses, Mass Hatch. 428 •*-, study. 

seed, selection. 067 V Tran*<portation jutes for agrieiilt ural pro<l- 

siiioking. iiicotin content . 413 - iict.>a. T. S. D. A.*. 

soils, r. S. 1), A . 531 -f Treasurer, report, Cal. 

stems, analyses, (/Ofin. State_230 Iowa . 

Mass. Hatch . r '428,1033 ‘ K. Dak. 


N.J. 426 ♦- N.V. Cornell. 

topping, Can. 842 N.Y. State. 

^. 340 Ohio. 

Ala. Canehrake. 020^^' Tenii. 

Cal. 245*' Wyo. 

Can. It.V Tree cricket, snowy, Xov. 


Ala. Canehrake. 


worm, natural <>nemies, Fla. 1068 ' 

remedies, Fla. 106.S 

Tomato aiirhracnosi', N. J. 445 

black rot, treat immt, Flu. 1053 

spot, treatment, Fla. 1053 

blight, Fla. 071 

bacterial. 660 

fungus. 660 

fruit rot, notes... t56 

leaf blight, ()hi<i. 362 

treatment, Aid. 350 

N. J. 445 

spot.. 4.56 

lonso. X. J. 457 

rust., Fla. 071 

ti-(*atniciit, Fla. 10.53 

j-j'inedioM, Fla. 1054 

wju’m, Nev. 164 

Wash. 867 

Tomatoes, eiiltnre, r. S. D. A . 354 

fertilizer experiments (^onn. 

State. 246 
lui. 548 

fertilizing c.onstitnents renioxed 

from soil by, (’onn State. 247 

forcing, Kans. 140 

injury by plant lice, H. S. 1). A .. 570 

noit'S, Cat . 251 

J.a. 547 

varieties, Kuns. 140 

Mil. 351 

Mich. 48 


diseases. 

growth as atl’eeted by local conditions. 

ho]»per, Imflalo, Xev. 

idanting in de.sert ]d:iees. 

Nebraska . 

public streets. 

l!ie plain.s, U. S. D. A. 

'fret's anil shrubs, oriunuental, N. Dak. 

w inter protec ion. 

annual-growth rings. 

as alVected by artilieial root pressure, 

Wis... 

equilil»riuin helwt'on top and root .. 
e\]ietiment3 uilh unifonn tempera¬ 
ture . 

for rocky soils. 

street planting around San Fran¬ 
cisco Hay, t.’al. 

foreign, for Cterman forests. 

f*>rest. culture experiments in Ihiva- 


growth. 

life history.. 
of Nebraska. 


size in Nebraska. 

impregnating with coloring solutions 

internal teniperntiiros . 

nmvement of water. 

ornamental, cultivated for their flow¬ 
ers . 

oimamcntal, for Maine. 
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EXPERIMENT STATION REC ORD. 


Pago. 


Trot s, paraHitic fungi. 

porioflioit.v in growtli. 9Gf> 

plniitiiig, Nebr. 637 

reliitioii lietween grow lb rings and 

annnal rings. 642 

sliado and forest, care, Wyo. UC5 

notes, Cal. 252,258 

sbrubs, and elinibora, selection and 

disposition. 49 

timber, notes, Cal. 252,258 

transplanting, C. S. D. A . 999 

variation in elovatitm of branebe.s... C12 

Tremer. volumha, notes. 168 

2'riholhtmfernnjwtum,jmU'n^ Fla. 973 

inadeiis, notes, U. S. 1). A ........ 66 

Tricalcium pbo8]tbato, solubility in water. 218 

Trichina, ideiiti Heat ion. 999 

life history. 193 

wandering, in hogs. 95 

Trichinie, German insiH ction. 497 

Ti'ii'hiDa studies. 93 

'J'nc/iobaris ti'intttata, luitoH, V.f^.D. A . ... 66 

Trichngramma jiretioaa^ notes. 165 

Tricholowa nudum, enltnre experiments... 320 

Trij'hophaga tapetzHla, notes, U. S. D. A- 655 

Triebophyla, ncNA, which jiroduee.s herpes 

in horses. 497 

Trichvftphfpria mcchari, notes. 971 

undfni'Oodii, notes. 725 

'fti/oliiiin medium, euliure exjierinienlH. Cal 214 

noie.s. 725 

pannonicum, analyses,^. 72 

analyses.72 

pci'tnne, noitis. 725 

rejtentt, analyses. 72 

notes, (!al. 244 

u ormskialdii^ analyses. Cal. 276 

Tnodia albescens, notes, I'.S. I). A. 343 

sesleriiddes, notes, U. S. IX A. 343 

2'rioza diospyei, notes, I’.S. D. A. 570 

Trisetum anjouteum, not<‘H, C.S. J3. A. 516 

Tronositu corfivnlis, notes. 108 

Tniek fanning, Fl.i. 853 

Tnitiles, goriniimtion of spoi’es. 2^1 

Tryjo-ta canadensis, iiaii'fi . 1066 

pomonella, notes. 165 

Can. 866 

Trystorp iiietliod of feeding skim milk - 487 

Tnherele haeilli and pr<*Nerilive serums. 

studies. 495 

ash analysis. 1016 

chemistry. 704 

eompatisoti of human and 

hovine. C0<», 691 

^ ' for t nhcrrnlin, U. S. D.A. 793 

in Imtter. 189,888. Ott.i, 1092 

cheese. 996 

milk. 286 

Tubercles, iTiot, as atfecbid by snlphiir. 22 

microorganisms. 318 

TMthtrcidaria pcrsicina, notes, N. . 651 

Tubercnlin, effect on milk production, N. 

Dak. 395 

experiments. 192,898,894 

Can. 298,794 


VfiSfi 


Tiiliere.iilin experiments, Mich. 692 

N.J. 494 

for t nhorenlosis. 94 

Iowa. 296 

teats. Knns. 395 

in Sweden. 596 

Tnlx'rculosis as aft'eeting milk. 888 

hue.illi in meat as affected by 

Bmoke. 597 

bncillns, nggintination. 597 

bovine. 405,892, 895,998 

Can. 895 

Ind. 296 

Iowa. 296 

ICnns.4 395 

control, N. Y. Cornell . 596 

eradication. 793 

in Finland. 193 

repression. 193 

teinperatiiro of ani¬ 
mals, Me. 890 

biiinan, relation to that of 

birds. 495 

susceptibility of 

calves. 95 

in asses. 193 

<attle. 694 

Kalis. 190 

Mich. 193 

treatment. 495 

horses. 495,896 

spayed cattle. ,597 

notes, Nebr. 290 

of gra]>es. 858 

olives. Cal. 267 

liears. 859 

the udder. 103 

prevention. 896 

pulmonary, in horses. 694 

Royal Commission. 597 

Htndie.s. 697 

tiihereulin for. 94 

Tubers, carholiydrate reserve material. 1007 

splitting, cause. 519 

Tumble.weetl, notes. Idaho./.. 760 

U.S.I). A. 343 

Tumbling mustard, notes, Idaho. 760 

Tumeric ]mper as a test for Rurdeaiix mix¬ 
ture. 157 

Turf oats,notes. Miss. 647 

'I'urkeys, fet^iug experiments. Can. 883 

Turnips, analyses. 839 

elubroot, N. J. 443 

effect on butter, Can. 287 

milk, Can . 287 

fall, planting at different—- 

deptliB, Can. 238 

distances, Can. 237 

fall, thinning, Can. . 237 

yarieties, Can. 237 

fortlllxor exiieriments. 848 

Can. 836 

foddOT. 148 

leaf disease, N. Y. State. 260 

notes. La. 647 
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Tiirnipfl, Kwedifth^ planting at dilforent 

• dex)tli8, Can. 2:{8 

diatancea, Can. 237 

Swedish, thinning, Can. 238 

varieties, Can. 237 

varloties. Can. 237,836,103t 

Tu»so<‘k inolli, whit4>-markod. 10(56 

T wt l v(5-8i»otted asparagus beetle, TT. S. D. A. 570 

remedies, 

La. 548 

ouciinibor beetle, U. S. D. A. 570 

Twig borer, peach, IT. S. D. A. 65 

gnll of i»ino. 374,653 

girdlei-, olni, Kuna . 360 

pruiiors, notes, U. S. D. A. 1062 

Two-stripeil locust, notes, Mlnii. 466 

Tylenehwtcoffvop^mAQH . 653 

denautatrijr, notes. 165,561 

7Vh»ftrrrna./orcoirt/u?a,notea, Can. 866 

frmjaritK, notes, Fla. 369 

Tyi)hloeyha h\j>nnctafa, notes. 770 

crt'^ecteuri, notes. 770 

dentata^ notes. 770 

/n/r/ii, notes . 770 

{llinoienidu^ notes. 770 

notes, Xev. 164 

U. S. I). A. 65 

ruhromevta, notes. 770 

tiinicuruhra, not<'a. 770 

Typboi<l atfuctiuns <if horses. 192 

hacilll in milk and butter. 995 

bacteria, destruction In cider. 322 

fever, growth of germs in various 

iiuvUn, N. Dak. 391 

inb ction through milk. 593 

scrum diagnosis, N. Dak_ 390 

Typophorvs ( Variu) vanellun, notes, T .S. D.A 66 

Tyrotflyidmtc longior in linseed meal. 709 

jdiylloxera. not4»a, Mi«*h. 109 

sj)., notes, U. S. I). A. 62 

Udder diseases, cause. 193 

Ciller’s green iilant hug, S. Dak. 400 

XJnihrelhi cloud, U, S. D. A. 325 

Cniold latifolia, notes, IT. S. D. A. 343 

Cnitt'd States Department of Agriculture— 

and its w»>rk, U. S. D. A. 397 

hisloricul sketch, U.S. I). A. 196 

index to authors and )mhlications, 1841 

1897 . 298 

(h'aeanfhus rry/itiijdiaya, notes. 769 

i'ranotes imiiaiot, not<^s, U. S. 1). A. 66 

Crea fennents. 1017 

Uredinon*. American. 763 

Mexican. 305 

Swiss. 763 

(fmfo kvhnei, notes. 57 

Uric a<‘id in urine, determination. 117 

Uvine, detennlnatiou of nitrogen. 20 


Page. 

lTKtilg,iio maydis, sporidia. 725 

mccliari, notes. 67 

Utah College, notes. 100 

Station, bulletins. 30, 

77,140,175,179, 634, 601.977, 986 

notes. lOf- 

Utricnlaria, se«‘d dovclopmeiit. 259 

Vai c'nation for blackleg. 893 

Vanesm cary(e, notes, Xev. 164 

VftntUa 2 dani/oUa, noti s . 1044 

Valuation of fertilizers . 136,235,337 

('on 11 . State.229, .'137 

IC.>. 336, 337 

Mass. Hatch. 428,1033 

Md. 136 

Mich. 734 

Misa. 36,136,428 

N.C. 732 

N.J. 426,1021 

K. V. State . 833 

Pa. 428 

S. 0. 624 

Vt. 623 

W. Va.. 136 

Wis. 739 

Vedalia cardinalu, notvs . 1076 

Vegetahlo alkaloids and ])toiuaines. 116 

fat, determination. 20 

garden. 853 

oils in lard and suet, detection... 118 

organisms as utTected by arsenic. 321 

physiology. 321,612 

1 Physiology and Pathology, l)i- 

j \ ision, IS. D. A..551. .>60 

i .seeds, vitality ti'st, Conn. State .. 258 

i Vegetable.s, 1 ‘ooking, r. S 1). A. 197 

culture. 039 

I forcing. 853 

growing season, Fla. 902 

' insects atlecting. 105 

! t»riginating. 1554 

swells in canned, U. S. D. A_ 197 

tests, Midi. 151 

' Vegetation as atfected hy shruh'. 610 

intluem oen climate and rain fall 327 

; rule of i>liospli»ric acid. 122 

I Velvet hean. 182.749 

I U.S. D.A. 397 

j botanical lelationsbip. 749 

1 culture ('xxieninents. La. 96 

' Ventilation, effect on wintering hee.s, ('*an .. 268 

' Venturi meter. 797 

! Veratrum viride, notes, U. S. 1). A. 516 

! Verhaseum 2 ^Momnide 8 , notes, Ky . 359 

Verbena, wild, notes, U. S. D. A. 343 

I Vermont College, notes. 300 

I Station, bullotiiis. 437,440,469,623 

j notes. 300,499,800 


sugar. 

urle acid. 

608 

117 

Vegpertilio gryjyhwt^ notes. 

yes 2 )erugo carolinendf, notes... 


- 2? 
25 

poisonous action. 

281 

Vetch, bird, U. S.D.A. 


245 

Urooenifi albiconiis, notes. 

1060 

culture. 


.. 432 

Urocerus, white-horned, notes. 

1066 

I Dakota. XT. S. D.A. 


245,542 

Uromyeesearjfophyllinus, notes, N. Y. State, 

453 

hairy, culture experiments, Cal... 

.. 244 

Ustilago longisHma, notes. 

121 


Nehr 

.. 430 
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Page. 

Vetch, hairy, inoculation experiments, Ala. 


College. 837 

notes, Miss. 547 

kitluey, digestibility. 1082 

proteids, Conn. State.214,219 

spring, digestibility. 1082 

stoUey, notes, XT. S. D. A. 147,542 

winter, as a cover crop for orchards, 

K. Y. State. 252 

Vetches, cultivation, IJ. S. D. A. 43,245 

Veterinarian of Pennsylvania, report. 892 

Virginia, report. 390 

report, Ala. Canebrake. 890 

Iiid. 296 

Iowa. 296 

N. Y. Cornell. 697 

Voterinariuiis’ exhibit at Paris Exposition, 

V. S. D. A . 793 

station and local, coojiera 

tion, r. S. D. A ... 793 

on State hoards of 
health,U. S. D. A . 793 

Veterinary cooperative experiments, value, 

. U. S. D. A. 793 

department of India, report- 794 

medicine, literature. 755 

medicines. 896 

science and practice, abstracts 

of articles. 91, 

190,296,389,494,594,690,793, 892,998 
Viability of winter simres of rust fungi ... 57 

Vida altisisima, analyses. 72 

cracca, notes, U. S, D. A. 245 

leavenworthii^ not es, V. S. D. A... 147 

villosa, notes, Cal . 244 

Vine worm, notes. 569 

Vinegar adulteration, N. C. 1077 

analyses, Conn. State. 281 

analysis. 413 

artiilcial. studies. 79 

ha<;teria. 1016 

determinuf ion of sulphuric acid... 412 

from alcohol. 79 

percentages of reducing su bstauces 79 

“pure cider," N. Dak. 181 

Vineyards, management . 355 

Vinification in the province of Salta. 152 

Violet anthracnose, N. J. 449 

diseases, N.J. 449 

treatment. 456,457 

leaf spot, X.J. 449 

mildew, N.J. 449 

Violets, analyses, (3onn. State. 253 

culture. 356,855 

exi>eriment8, N. J. 449 

Virginia J^ation, Imllotins . 429,771,794,1032,1037 

notes. 399 

Viscoflimoter,Lamansky Nobel. 413 

Yiticultural station of Noanphlc-le-Chateau, 

observations at. 152 

Viticulture in Beanjolais. 440 

the provfnce of Salta. 162 

modem. 854 

studies. 19 

Volta, memorial to, U. S. D. A. 419 


Pago. 


Volumetric determination of copper. 514 

sodium. 117 

s u I p li u r i c 

acid. 314 

Voyage of La P6rouse, notes, IT. S. D. A- 1018 

Wagon tires, eftect on draft, Mo. 98 

Wagons, dy namometor tests, M ieh. 19.5 

Walnut-leaf spot. 97o 

j scale, English, Ga. 160 

I Nev. 164 

j wood, ash analyses. Can. 232 

’ Walnuts, C.iliforuiii, anal.y8ea. Cal. 255 

culture. 644 

notes, Cal. 2.54 

j Mich.^ 49 

j Waring, George E., Jr., biographical sketch. 499 

I Wash bottle for inicroscopists. 321 

I Washington College, notes. 10(K) 

Station, bulletins. 545,5.50, 

681, 593, 736,760,867, 869 
I financial statement.. 798 

j notes. 399, 10(10 

report.. 716,727,735.700,798 

I Wasp para.Mlte, XT. S. I). A. 570 

I solitary, notes. 1065 

j Water, abstracts of arl ides. 26, 

I 125, 225, 328, -120, .523, 617, 727, 827,030,1020 

analyses. 920 

Cal. 228,220,235 

I Miss. 315 

j Nev. 31 

N.Dak. 129 

U. 1. 919 

Wash. 716 

analysis methods. 608 

i jiracticul guide. 716 

artesian, of the Dakotas. 130 

avens, digestibility. 1082 

bacteriological examination, Del.... 520 

baths for bacteriological laboratory. 322 
chemical and bacteriological exami¬ 
nation . 821,920 

cold vs. warm, for greenbouso plants, 

I Wis. 755 

composition, effect on splenic fever 

bacilli. 696 

consumption by rice plants. 1038 

effect on excretion 
through the lungs.. 481 

<;ontcii t of butter. 1090 

fruit trees. 757 

content of soil, effect on-— 

ash in plants. 1023 

nitrogen in plants. 1023 

phosphoric acid in plants. 1024 

])Otash in plants. 1024 

courses as iiidnstrial aids. 607 

cress, notes, Flu. 962 

detenninatiou of hardness. 16 

nitrites.514,1004 

organic su bstan ces 717 
phosphoric acid... 16 

silicic acid. 118 

drinking, microscopy. 821 

effect on germination of rice seed... 1006 





























































































INDTJX OF SUB.1K( TS. 


1205 


^ J'age. 

Water, ofToct on germination of fieofls. 7fi0 

• vitality of seeds. 759 

examination, N. Dak. ‘.115 

for ohoinicnl jmri Heat ion, analysis .. 1005 

grcerilioiise ]dants. 758 

teniperatnre. 750 

irrigat ion, piiriHeation. 10.31 

gardtin. 758 

gi’ass, notes, D. S. 1). A. 34'.1 

liemlo<*k, notes, TT. .S. I). A. 510 

in butter and niargai in, determina¬ 
tion . 514 

capillary tubes, surface temsiuii .. 730 

milk,detenniuation. 4]'{,007 1 

reservoirs, loss by seepage ami 

evaporation, Colo. 597 

soils, capillary rise, Can. 228 

movement. 727 

trees, moveimuit. 013 

irrigation, re(inircd per ttui of <liy 

matter, Wis. 748 

lily leaf hopjjer, Mieb . 108 

luicroseopic »'xaminalion. 515 

of moor soils, studies. 1031 

wells, t»*mperatnre. 610 

pereolati«»ii in long columns of sand 

Wis. 727 

plant at Iowa Slat(' t'ollege . 229 

])otiibIe, purification. 424 

pure, U. S. I). A. 197 

]>iirslaiic, notes, T. S. D. A. 34.1 

r« tmired in crop prodm lion, AVis. 740,748 

nsiuirornents of ce^'uls. 035 

resources of Illinois . ... 130 

rdl© ill ]»lant growth. 121 

HtH-’n^tiiig organs of ]»l‘«nts, anatomy 

and physiology. 1013 

si^epage from eamils, Colo . 795 

snpjdy, agrieultnral, a'jx. 120 

of farms, X. II. 730 

(Queensland, report. 897 

llnssia, preservation_ 897 

relation to aiiimnl diseases, 

Iiid. 003 

nndergroniid, in eastern Cob»rad<». 129 

vapor, excretion tlirongh the lungs 

ns ntTeeted by excr<‘ise. 481 

AVateriiig ]>lant8 . .5.53.041 

Watermelons, ml lure, (la. 149 

fertili/or experiments, ihi... 1.5u 

La... .5*8 

notes, Cal. 254 

La. .547 

varieties, Oa. 150 

S Dak. 039 

Waterspout at San Diego. U S. D. A ..._ 1018 

of Septeinber29, TL S. 1). A .... 1018 

Waterspouts, U. S. D. A. 124, .326 

on the lakes, U. S. I). A. 410 

Wax, determination of glycerin. 315 

Wa\<;H, determination of value. 920 

Weather and storms of Malta, C. S. D. A. . 1018 

sugar crop, r. S. D. A. 419 

sun spots. 1020 

an related to moon. U. S. 1). A. 1018 


Page.. 

Weather llurean, IT. S. D. A . .26,124, 12:5, 325. 326, 
357, 328, 418, 419, 827,1017, 1020 
observers, manual, S. 

D. A. 327 

ofllce in New ATork City, 

removal, D. S. D. A_ 1018 

oflicials, convention at 
Omaha, r.S. 1). A,... 32.5,419 
relation to universities 
and colleges, V. S. D. A . lOlS 

rci>« rt.^, r. S. D. A..328,827 

service in Alaska, IT. S. 

DA. 326 

woik. prae1ii-:il,C.S.l)..V 1018 

otfpct on parasitic fiiii::i. 8.58 

fon-c:isls in ('regim. V. S. I>. \ ... 326 

freaks of flic AVesf Indies. 327 

guide, Australian. 1*. S. I). A. 419 

of Manila, C. S. 1). A. 326 

obst*rver'j, qnnlifi< :ifions,r. S.D.A 1018 

predictions. Sniillisonian. 1'. S. 

D. A . 326 

lieview.Vol. XXVI.TT.S I). \ ... 124, 

*;2.5. 418.1017 

service of Jamaica, r, S D .\_ 419 

signaW, seanddiglit lor.r, S. D. A - 124 

AVf'bbing clotln s mot Ii. C. S. D. A. 0,3.5 

Web worm. root. X..I. 458 

IVecils. abstracts of articles. .53, 

2.58, 358. .553, 011, 7Ml. Ii6(5. 1046 
ns food plants forno\ions iu.sects.. 5.50 

distribution, Kans . 646 

notes. 360 

Me. 824 

noxious, eradication. .5.5(). 1049 

number ot seed prmluced, Ivans- 647 

ort'alifornia. Cal. 223 

coriilields, Iowa. 1048 

Idaho. 7(50 

Alassachn.setts. 54, 647 

poiennial, M*g«tati\c }Mopag;ition, 

K.ans. 359 

AXeevil, colt«»u boll, C. S. D. .\. 659 

pea, (’an. 806 

])otalt)-bud, r. ,S. D. A. 61 

straw’berry, Fla. 369 

N.J. 4.57 

r. S. I). A. 569 

Weevils, parasites, C. S, 1>. A . 571 

Weights and measures in Porto llico, I'.S. 

D. A. 1018 

Widl water, nnnlyses, (’al. 228 

Can. 831 

AVolluiati polar expeditions, C. S. D. A-.325,419 

We.sl Indian wi'.-ttlier servict', C. S. D, A ... 419 

AVest A'irginia College, notes. 800 

Station, bulletins. 136,152,162,,374 

notes. 800 

report. 1067,1098* 

AVestern vrlu*at graa.s, notes. IT. S. D. .V. 343 

Wet rot of potatoes. 865,972 

AXhaleboiie scrapings, analyses. Mass. 

Hatch. 428 

Whale-oil soap for plant lice, N. Y. State... 467 

U.S.D. A.... 65 
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Pagft 


\Vhal«^-t»il soap for ihmI spider, 'N. Y. Stutc .. 270 

San J 08 fi scale, (la. J fiO 

N.J. 102 

N.T. Cor- 
noil.... 408 ’ 

Wlioiit, aiial\SOS, Ark. 944 I 

lutl. 275 j 

and corn for pijjs, liul. 170 ' 

oats, ;;ronnd. analyses, (’an. 876 i 

spelt, crossing. 820 i 

as artcctod by lime, Md. 092 • 

and cow peas, 

Md. 699 

phosphoric a<nd. 245 ' 

asli analyses, T. S. 1>. A. 879 

blighting, X. Dak. 961 

bran, analyses, f^al. 276 : 

(hmn. Storra. 078 ! 

Mas.s. Hatch. 474 

Me. 1089 . 

X. .1 . 474 

bread. .‘*82 , 

ehemistry. Ark. 949 , 

elassUieation. 847 : 

continuous (Milfurc, Ivans. 112 , 

crop of India. 98 j 

cross breeding. 750,1019 ! 

enitnre. 750 

('an. 890 . 

Okla. 045 ' 

Wash. 795 

experiments. 49,499 ^ 

in New i’runswick. 240 i 

(Mitting at dillereiit stages, (hill- 099 I 

distribution of gluten. 779 • 

drilling n m. broadcasting, Can. 692 

S. . 842 

ntah. 694 

»‘ar cockle, treatment. 457 j 

I xperimcnt,s, Ala. (Jaiiobrake. 846 

feed, analyses, t’oTiTi. vStorrs. 678 j 

fertilizer cxiMwiments. 148,848 

(Jan. 8:t5 

Jnd. 843 

Ky. 842 

Mo. 44 

Ohio. 9,50 

Va. 1037 

flour, analyses, X,»T. 475 

detection <»f adulteration. 8o 

maize flour. 914 

ill rye flour,deterininatiou ... 281 

prepared, analys<*s, X. J. 475 

food, unalyses, X. J. 475 

f<ir lulling, requirements. 1(»4U 

germination as afteeted by fertili- ! 

zers, X. (J. 349 j 

glutmi, albuminoid. 917 ! 

grass, Japanese, <'ulturo exp<*.ri- i 

ments, (Jal. 245 ! 

western, Tiot<‘H, IT. S. T). A . 147,343 
growing eapaeity of United fStates. 75» 

In Ohio. 710 | 

harvesting nt siic<5essivo Hl.nges ot 
ripeness, Mich. 148 ! 


Page. 


Wheat, Heine bearded wjuare head. 949 

injuries hy liail. 847 

insoluble carbohydrates, U. W. I). A. 872 

Irrigation experiments. 44 

Utah. 634 

Medoali, liistory. 4i 

middlings, analyses, Me. 1089 

midge. 164 

new hybrid.... 749 

insi'Ct enemy. 975 

oil, studies. 821 

potash salts for. 623 

preparation of hind, (hin. 692 

red rust, Ivy. 804 

root di.sease. #6.50 

rotation expeHments, Kiuks. 142 

rust. 861 

Md. 864 

scimI. absorption 4»f aa a ter, NVyo. 1025 

germination as a fleeted bv dif¬ 
ferent salts, Wyo. 1026 

seleetion. Can. 092 

seeding at difl’erent— 

dates, ('an. 632, 836,846 

Ivans. 142 

Okla. 945 

Utah. 634 

depths, (Jan. 896 

rates, Can. 632 

Okla . 945 

Wash. 796 

smut,Md. 86t 

prevention, Idaho. ,559 

treatment, iJan. 267 699 896 

.soliilile <'ai hohydrates. 1*. S. 1). A... 879 

spring, broiuleastiiig vs. drilling. 

(Jan. 299 

Heine’s variety, tests. 44 

seed, soh^otion, (Jan . 240 

sending at diflerent dati’s. 

Can. 239 

varieties. .597 

Can. 299 

stem eel worm.:. 105 

maggot. 164 

studies. 418 

Niihsoiling vs. surface plowing, 

Kmis.... 142 

testing milling ipialities. 349 

va riet ies .... 148,246, 536,597,547,' 9.-»6,1036 

Cal. 244 

(Jan. 239,692.836,840,1034 

Iiid. 230 

Kans. 142 

Ky. 842 

Md. C33 

X.Dak. 340 

Okhi. 946 

Pa. 41 

S. C. 842 

Utah. 632 

Wash. 795 

winter,drilling vs. broadcasting, 

Can. 239 

green niaiuiring, Can. 239 
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, T*<‘g<v 

Wheat, winter, harvesting ut diiroroni 

• dales, Can. 240 

j)ara8iteB. 452 

Moe<l selection, Can. 230 

seeding at diflereiit-- 

dates, Can. 239 

rates, C’an. 239 

varieties. 14H,536 

Can. 239 j 

Whey butter, analyses. 700 

manuiactiuro. 109(i 

‘ tbod value. 74 

sWeet vs. sour for pigs, Can. 277 

utili/ation . 91 

White breiwl, digestibility. 375 

<*lover, culture experiments, Cal- 244 

digestibility. 1082 

ermine motb, notes. Conn. State. 273 

fronUal heron. 93 

grubs. 165 

Fla. 369 

Mich. 168 

N.J . 457 

of Allorhlna nitida, U. S. D. A. 571 

remedies. 1064 

horned l^oc.erus,notes .. 1066 

louse, note.s. 769 

marked tussock moth. 1066 

mustard,culture and use. 340 

owl. notes. 521 

pepi>er, analyses, Conn. St/Ute. 281 

pine dummies, remedies. 1065 

disease, note. 363 

distribution, Mieh. 1045 

sawtiy, Mich. 766 

sage, notes, U. S. D, A. 343 

scale, ])iue, Mich. 766 

thread worm, Ohio. 594 

top grass, notes, U. S. I). A. 343 

Wild carrots, improvement by grafting- 549 

cherry loaves, poisonous properties, 

N. 11. 923 

millet, notes, IT. S. 1). A.... 343 

oats, notes, Idaho. 7iK) 

U. S. D. A. 343 

plants, feeding to sheep, U. S. I). A ... 793 

rye, notes, IT. S. D. A. 343 

sage, notes, U. S. D. A. 343 

timothy, notea, IT. S. 1). A. 343 

verbena, n<»tes, IT. S. D. A. 343 

Willow’, ])ara8itos. 65:i 

.stern louse. Nev. 164 


Page. 


Wine making in tlie Cfpicasus. 355 

pureye^ts. 96 

report of Bessarabia Experi¬ 
ment Station. 396 

maladies, trratmont. 396 

micro organisms . 224 

nitrogen content. 315,515 

spoiled, micro-organisms. 1016 

Wines, annlj'scs. 780 

bad, study. 195 

lactic-a<‘id content. 1017 

sweet, pohirimetnc examination_ 117 

Winter fat, notes, IT. S. D. A. 343 

grain, varieties. 750 

rye as a cover crop for orchards, 

X.Y. Slate. 252 

vetcli us a cover crop for orchards, 

K.V. State. 2.52 

wlieat,drilling vs. broad<;aHting. 

Can. 239 

green manuring, Can. 239 

harvesting atditferent dates. 

Can. 240 

parasite.!. 452 

seed,8cloetion,C{iii. 239 

seeding at dilTerent—• 

dates, Can. 239 

rates, (Jan. 239 

varieties. (Tan. 239 

Wash. 7.J5 

W intering bees, Can. 268 

Mich. 159 

Winters, change, T. S. D. A. 1018 

Wire, woven, for fences, Mont. 196 

Wire worms, notes, Mich. 168 

IT. S. 11. A. 1061 

Wisconsin Station, bulletins. 39, 

45, 136,155,38.5,695, 889 

hnanciul statement. 798 

notes. 1099 

report. 720, 727. 728, 729, 


730,735,740,741, 746,751, 
755,757,759. 762,773,774, 
775, 776,777, 778, 781, 782, 
785,787,790,792, 797,798 


University, notes . 1(»99 

Wolmm Experimentiil Farm, experiments. 749 

Wood ashoB, aualvses, (Toiiii. State. 230 

Mass. Hatch . 428,623,1033 

N.J. 426,1031 

Wash. 716 


Willows, cross fertilization. 

for basket making, 1T. S. D. A. 

Wludde{>osit8, cotn]H>sitiou. 

distribution of seeds. 

measurement, U. S. I). A. 

Windmill, calculation of work done, Wia... 

Windmills, studies. 

Winds and currents, Broun’s law, IT. S. D. A 
eifeot on nitrogen content of rain . - 

Wine, analysis.*. 

determination of sulphuric arid. 


diseases, ferments.123,1016 


ferments. 


101.5,1017 


for apple orchards Tf. Y. State. 

scab, N.Y. State. 

gum in oouifers, extraction. 

peach stones, determination . 

the strawberry. 

of birch, detenuination. 

leopard moth, notes, X. J. 

pulp 8tlpplic^s and forestry. 

shrinkage. 

Mich. 

Woodchucks, destruotinn. 

Woodlands, Crown, of Ordat Britain. 

Woods for raanufactiire of paper pulp. 

of Canada, ash analyses. 


making in Russia. 


255, .396 ! Wool combings, analyses, N. J 


437 

452 

716 

716 

716 

716 

457 

52 

644* 

195 

521 

443 

356 

232 

426 
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"Wool soonring, N. Dak ,. 191 

washings, analyses, lliass. Hateli. 623 

waste, analyses, Xfass. Hat<ih. 428 ' 

N.J. 1031 I 

Woolly iipltis, apple, Mich. 706 I 

Mo. 68 

Nov. 164 

U.S.D. A. 1060 

remedies, Utah. 661 

loco woed.-tiotes, U. S. D. A. 516 

louse, apple, notes, N. Y. State. 260 

mullein, notes, Ky. 350 

plantain, notes, U. S. I). A. 343 

Wrwks and casual tie.s on the Great Lakes, • 

1805-1897. r.S.U. A. 125 

Wyoming Station, bulletins.29, 

44,346,947, 065,1025 ! 

notes. 100, i 

200,300, 399, 800, 900,1090 - 

report. 999 ' 

University, notes. 200,800,000 i 

Xiphidinm, species. 374 i 

Xyeluhc, notes. 374 . 

Xylan in covering of starch grain. 716 . 

I)t3ach stones, determination. 716 

Xiflebortut dispar, notes, Can. 816 j 

notes. 168 ■ 

perforansy notes. 165,975 

Xylina anUnnata,J\ote% . 1067 
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